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PAKISTAN - SEATO CHOLERA RESEARCH LABORATORY

ANNUAL REPORT FOR FY67 3 DIRECTOR'S GOMMENTS

This repert is prepared for submission to Dr. Margaret
Pittman, Project Officer, NIH Research Agreement No.
196802, and will also be submitted to the Technical
Committee for their consideration at their annual
meeting, 27-29 November 1967,

The accompanying report was prepared by the Section Chiefs.
There is also a report of the Library and Ward facilities; these
facilities organization-wise are in the Clinical Investigation

Section.

The last project report was submitted in April 1967,
Subsequently the Project Officer requested that the Director
prepare a project report which would be submitted about lst.
October covering the previcus fiscal year. This report would

then serve as a report to the Technical Committee.

In view of the above, this annual report covers some of
the material contained in the last annual report. Also, the
Section Chiefs wished to include, in addition to projects
completed in FY67, projects continuing from FY67 through this

Yyear and new projects instituted since the end of FY&7,

The arrival of the Head of the new Maintenance Section
and the strengthening of the Administration Section should
result in greatly improved research facilities. This has been
offset by the death of Professor Kenneth Goodner, and the
serious illness of Dr. A. J. H., Tomlinson who had planned to

join the laboratory for this coming cholera season.



It is planned in future years that the annual report
restrict itself to the previcus fiscal year. It is requested
that the project officer and members of the Technical Committee
and Directing Council review this report and make comments
and suggestions on means of improving the report. If feasible,

such recommendations will be incorporated in future reports,

At the present time, almost all of the research projects
are located in Clinjcal Investigation Section and Epidemiology
Section, with the other Sectionsproviding the necessary

laboratory and logistic support. It would be highly desirable

if Sections such as Bactericlogy and Chemistry could be augmented

with appropriate personnel so that research in these arcas

could be properiy expanded,
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ADMINISTRATIVE SECTION REPORT FOR FY67

Whether or not the objectives of the research programs
of this laboratory will be met on schedule will to a considerable
degree be dependent on the quality of the administrative support
available to those programs. Administrative support in this
respect is broad in scope and includes consideration ef staff,

space, utilities, equipment and supplies, and maintenance.
v

As a result of the expansion »f on-going research programs
and the instigation of new studies during FY67, the laboratery
staff has increased considerably. ©n July 1, 1966, the laboratory
had a total staff of 430 (Headquarters 227, Matlab 203) whereas
on July 1, 1967 the number was 576 (Headquarters 290, Matlab 286).
The figures for Matlab include boatmen and midwives who are hired
on a temperary and seasonal basis. The increase in staff at
Matlab can be explained by the decision to increase considerably
the vaccine surveillance area. After the arrival of Dr, and
Mrs, Hare in September, 1966, the Chemistry Section staff increased
considerably as many ¢fficient and effective methods of analyses
were introduced by the Hares, Scveral additional staff were
also taken on at headquarters by the Epidemiology Section te
cope with th¢ increased data output obtained from the extended

surveillance area at Matlab Bazar.,.
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As a result of the above mentioned increase in staff on
the research side of the laboratory, a number of new positions
were needed on the administrative side to deal with the increased
demands from research. The staff of the Administration Section
numbered 69 on July 1, 1966 (total staff 430) whereas the figure
one year later was 92 {total staff 576).

With the need to provide increased supportive services to
the research sections, it became necessary to reorganise the
structure of the Administration Section to place it in a better
position to serve the needs of the laboratory. Mr. Charles
Myers, Management Analysis Officer of NIAID, NIH, was brought
out to Dacca in the summer of 1966 for several months to formulate
and implement the reorganisation of the Administration Section,
As a result, administration was divided into several specialised
area, i.e. personnel, finance, transportation, maintenance,
general services and supply.

Housing is as acute a problem today as it was one year agoy

adequate laboratory and office space is not available to house

the large staff. 1In this connection it is hoped that a favourable
decision can soon be reached by USAID/Washington on CRL's request
for a new four-storey building. It should be briefly noted that
thé overflow of cholera patients during the yearly cholera

season has to bhe sheltered in tents and makeshift housing.

The laboratory's library is desperately in need of room for

expansion.



Utilities is another area where the research work suffers
because of lack of supportive facilities such as a proper
and constant source of electricity, a hot water supply, and
gas for laboratory use. However, we have been fortunate in
installing a steam generating plant to provide a dependable
source of demineralised water and steam for autoclaves and

stills,but not a hot water supply as originally envisaged.

The scope and quality of research equipment has increased
and improved steadily over the past year, but there is much
rocom for further improvement. iMost of the existing egquipment
1s not of the quality found in a first class research laboratory.
An adequate flow of supplies needed for research is another
problem. Frequently a research project has been delayed due
tc the delay in obtaining required supplies. Improvements are
being made in reducing this bottleneck but at present this
problem remains at times quite frustrating to investigators,
Although not occuring within the period covered by this
report, it is worthwhile to mention that with the arrival of
our Maintenance Officer from the U.5. in August, 1967, and the
consequential organisation of & separate Maintenance Section,
it is hoped that many of the maintenance problems of keeping
laboratery equipment operational that have rplagued the
laboratory since its inception will be overcome in time.
However, for the purpose of establishing an adequate maintenance

shop a sum of approximately Y6000 will be required, which, if
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it cannot be met from this vyear's budget, should be budge ted

for next year.

To conclude, the nature, scope and quality of research
that can be conducted will to a large extent depend on the
supporting environment in which the research takes place.
Consequently, to the extent that supportive services can be
improved, to that same extent will the working environment be

propitious to good research.



BREAKDOWN _OF P-SCRL PERSONNEL

A/

Director's |Adminis~{Epidemiolegy Sec.|Clinical Investi— Bacterio- [Chemistry Animal'Ccnsul-TOTAL
Office tration | HQ Matlab gation Section logy Sec. |Section. Resour tant
VIS Research |[CRL Ward ces Sed.
JULY 1, 1966 Locel 2 6¢ 29 203 27 45 34 10 - 422
Fereign 2 - 2 - 3 1 - - - 8
JUNE 30, 1967 Local 2 92 37 286 33 45 32 23 *9 562
Fcreign 4 - 4 - 3 1 I 1 - 14

* The Animal Resources Section was erganized on 23 May,1967,
with staff transferred frem Bacteriolegy Scection.,
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ANIMAL RESQURCES SECTION REPORT FOR FY67

Originally the animal house was part of the Bactericlogy

Section. It became a Separate Section in May 1967.

Below is a breakdown of staff in this section as at

30 June 1967:

2 veterinarians
1l +technician
1l animal caretaker

9 animal handlers

With breeding and Supply, the stock of animals has increased
five-fold over FYé6. As of 30 June 1967 the animal house contained:
9500 rabbits ( approx )
230 guinea pigs
1500 mice
500 rats
20 monkeys
25 sheep

3 goats

Last year the animals were fed on pzllets imported from the
United States, This year we have started preparing animal food y
in the laboratory according to standard formula and now all animals

e€xcept the rabbits are fed on this preparation. The laboratory

does not have a pellet making machine for preparing rabbit food.
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The floors and lower walls of the operation room, two
experimental rooms and an animal laboratory have been reconcre-

ted to improve the standard of hygiene.

Following is a list of studies on animals which were carried

out by the various sections inm the Laboratory during FYé67,

Epidemioloqy Section.

Routine toxin neutralizing tests in rabbits., (Dr. Mosley).

Clinical Investigation Section.

1) Experimental cholera in monkeys. (Dr. Taylor)

ii) Intestinal capillary permeability studies in rabbits.
( Dr. Northrup and Dr. Kinzie)

1ii) Immunization of rabbits and goats. (Dr. Northrup)
iv) Histochemical studies in rabbits. (Dr. Northrup),

v) Pilot studies of toxin assays by the freg skin potential
difference. (Dr. Kinzie).

vi) Intestinal loop on rabbits, (Dr, Aziz)
vii} Skin toxin test on rabbits. (Dr. Aziz)
viii) Toxin inncculation on mice, (Dr. Aziz)
ix) Toxin oral feeding on suckling rabbits. (Dr. a=ztz)
x) Monkey intestinal ¢rip. (Dr. Aziz)
xi) Phage en monkeys. (Dy. Hirschhorn)

x11) Toxin neutralization on rabbits. (Dr. Sachar)
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Bacteriology Section

i) Antisera production in sheep, rabbits and goats
{ Mr. Hug)

ii) Blood from chickens, sheep and goats for media
and agglutination test. ( Mr. Hug)

1i1) Passage of rough strains of N.A.G's in mice (Mr. Huq)
iv) Vibrio innoculation on monkeys. (Mr. Igbalul Hasan)
v) Antisera preparation on rabbits.(Mr. Hasan)

vi) Toxin neutralization on rabbits. (Mr. Hasan)

vii) E. Coli innoculation on suckling rabbits., ( Mr. Hugq)

viii} Toxin neutralization of E. Coli on rabbits. ( Mr,Huq)

These investigators, and Dr. Cash and Pr. Nalin, wish
to expand their studies on laboratory animals but the present
animal house facilities are inadequate for much more expansion,
particularly for epérations. Lighting and air conditioning need
mueh Imprevement, There are no sterilizing facilities at
present or ovens for feod preparation. More cages will be
required i§ large stocks of animals are required,

The animal house is continuing teo supply rabbits, guinesa
plgs, mice and r1ats to the Institute of Public Health for their

research work.
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BACTERIOLOGY SECTION REPORT
for FY'67

The diagnostic unit of the Bacteriology Section received a total of
53,159 specimens during the year ending 30 September 1967. As in other
years, all these specimens were in the form of rectal swabs from patients
of the P-SCRL ward in Dacca and people under surveillance by the Epidemiology
Section, with the exception of the 5,076 specimens received from pilgrims
leaving for Saudi Arabia. This year there has been the longest null period
since the laboratory's inception — from July 1967 to October 1967 there

has not been a positive isolation.

During the year under review, the following groups of pathogenic

organisms were isolated:

Vibrio Cholera Inaba - 3481
Vibrio Cholera Ogawa - 539
Non—cholera vibrios - 225
Salmonella Group A - 2
Salmonella Grecup B - 17
Salmcnella Group 01 - 5
Saléonella Group C, - 3
Salmonella Group D - 64
Salmonella Group E - 10
Shigella Grcup A - 48
Shigelia Group B - 230
Shigella Group C - 7

Shigella Group D - 38
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The above chart shows that as in the previous year, the number of Ogawa
isolations was very low in comparision to Inaba isolations. Incidentally
this year we did not have any isolations of El Tor but there was one isolation

of Hikojima.

Three important changes have taken place in the diagnostic unit this
year:~

1, With the establishment of the Field Laboratory at Matlab in November
1966 all the field specimens from Matlab VIS as well as Matlab Hospital are

processed there under the supervision of experienced Technicians.

2. Our experience with different enrichment fluids for K. Cholerae
has clearly shown that subculturing the enrichment fluid after 6~B8 hours
incubation yields more positive isolation than subculturing after 24 hours.
As such we have included in our routine work subculturing both after 6-8 hours

and 24 hours.

3. Till last year we were doing routinely isolation of vibrios, salmo—
nellas, shigellas and pathogenic Escherichia coli from patients admitted to
the P-SCRL hospital. With the acquisition of more sophisticated medias as
well as trained personnel we have extended our routine studies to the isolation
of all other pathogenic and non—pathogenic organisms present in the gut of the
patients in different stages of their hospitalization. This includes mainly

clostridium, staphylococcus, paracolon,

REPORT OF THE RESEARCH UNITS

As in previous years we compared also this vear the effectiveness of

different culture media used for the isolation of !, Cholerae, All medias



B/3

gave the same type of result, with the exception of those where there were

difficulties in preparation.

All the vibrios isolated during the period have been characterized
according to Feeley's classification. No El Tor strains have been found but

isolation of some chicken~cell positive cultures were confirmed.

Our laboratory being the only one of its kind in Pakistan, we receive
requests from different Laboratories for supply of diagnostic antisera for
the isolation of !. Cholerae. Moreover we use in our routine work every
year a sizable amount of antisera, With a view to obtaining a good high
titereddiagnostic antisera we tried to immunize firstly rabbits and secondly
sheep and goats according to procedures outlined by Professor Goodner. Using
Jefferson's strain we were able to obtain serum of the following titer from
rabbits and sheep and goats. Incidentally sheep and goats responded in the
same way,

Sheep and goats = Final titer after absorption ~ Inaba ~ 1/40
Ogawa -~ 17120
Rabbits ~ Final titer after absorption - Inaba -~ 1/80
Ogawa — 1/320
All these sera have been freeze dried or kept in —-40°C freezer with

the addition of 0.1% sodium azide.

52 31352 studies done in our lahboratory have shown that sulphadrugs
attack vibrio El Tor at a very low céncentration (MIC 0.3 mg/ml) in con-—
trast to true cholera (MIC = 10 mg/ml}, Thinking that this may serve as a
useful tool in differentiating true cholera and El Tor we followed the procedure

mentioned by Han 1in his Polymixin B test of differentiating true cholera
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and E1 Tor. Tests done with about 150 cultures (50 El1 Tor & 100 true cholera)
have shown that in 90-95% of the cases clear differentiation can be made within
6-~8 hours incubation, though over-night incubation gives overlapping results.
Considering the shorter incubation time, this test, after some modification,

may be routinely used in differentiating true cholera and El Tor,

Search for a drug resistant mutant of V, Cholerae continued, Using low
temperature and longer incubation in presence of antibiotic in multiple steps
we have been able to get resistant strains of tetracycline up to 20 meg./ml,

chloromycetin up to 10 mcg/ml and streptomycin up to 100 meg/ml.

Study on the enteropathogenic E, coli in children suffering from gastro-
enteritis continued for the second year. Seasonal patterns of the prevalence
of pathogeniec E, coli have been observed. Changes of the prevalent serotype
(from 0127 to 0128) have also been noted. That these entero~pathogenic E. coli

are capable of producing diarrhea in infant rabbits has alsc been confirmed.

Results of g survey on about 500 patients in the ward have shown that
15~20% of the cases contain staphylococcus and 45-50% cases contain clostri-—
dium in their stool. Due to non-availability of the typing serum and anti-

toxin the staphs and clostridia have not been typed,

In order to find out the in vitro effect of culture filtrate of lacto-

- bacilli on the growth of V. Cholerae we have started growing lactobacilli

and testing these against different strains of V. Cholerae using techniques
already used with E, coli strains. The experiment being in the preliminary

stage, no comments can be made now.
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GENERAL COMMENTS

The main function of the Bacteriology Section at present is routine
diagnostic work and supporting the research work undertaken by other sections.
This section has suffered heavily during the past year due to non—-availability
of good autoclaves and media preparation facilities. Following the recommenda-—
tion of the last Techniczl Committee, several vital instruments such as
autoclaves and microscope have arrived and are awaiting installation. Ma jor

renovation work proposed for the section has not yet been done.

The total strength of personnel in the section is just up to requirements.
The return of Mr, C. R, Dey, after completion of Dip. Bact., from London,
will help us to initiate more detamiled diagnostic techniques as well as

research work,



-

c/1

CHEMISTRY SECTION REPORT FOR FY67

The Chemistry Section has entered into its second vear of
existence. During the one year period it went through phased
reorganization such as setting up technigues under different
research protocols, standardizing procedures, recruiting of
technicians, training them for the standard procedures underx
proposed research protocols and teaching them the importance

of quality contrel and precision in analytical procedures,

This organization and orientation has taken place under
the active guidance of Dr, Ruth S. Hare and advice of Dr, Kendrick
Hare.

The functions of the Section are multiple in nature but

centre around one or two major aspects such as:

a) Providing full laboratory support for all the
chemistry involved in clinical investigation
protocols,

b) Preparing and supplying the infusion solutions
and I. V, fluids required for treatment i.e.
the rehydration pamt ,af the therapy.

Increase in Staff:

A few Science graduates and undergraduates have been hired
to assist with the increasing amount of work under the research
protocols. The total strength of staff in this section has

gone to 22 against 13, The classification of the staff is



as follows:

a) Senior Research Assistants -2
b) Research Assistants - A
¢c) Research Technicians -1
d) Laboratory Technicians -7
e} Glass Washers - 4
f) Laboratory Attendants - 2

and they have been grouped under the following field of
activities of this section

a) Routine Chemistry.,

b) Research Chemistry.

c}) I.V. Fluids.

d) Glass Washing.

Activities:

As reported to the last Technical Committee meeting,
there has been a large increase in the activities of the
laboratory. Several versatile instruments such as the PE 303
Atomic Absorption Spectrophotometer, PE 202 U.V. recording
spectrophotometer, and Corning pH meter have been commissioned
and are now in use for research chemistry. The functioning
of these instruments has not been ideal as there still are
a few arrangements to be made for their proper installation.
However, these instrument have not only widened the scope of
existing activities but have provided an opportunity for new

studies.
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Statistics of the activitiess

The activities in different spheres are shown in charts
and tables,

Chart I shows the methods of analyses and references which
we are following in our laboratory.

Appendix 'A' shows some of the procedures for Routine and
Research Chemistry as established by Dr. Ruth §, Hare.

Table 1 & 2 show the account of samples done under
Routine Chemistry,

Tables 3 to 10 show the research protocols and the
chemistry done under those protocols.

Table 11 shows the account of I.V. Fluid,

Proposed expansion of the activities;

Since the research activities are increasing and emphasis
1s now being given to toxin, antigens and antibodies; it is
quite likely that protein chemistry wiil be investigated, and
W€ Can expect this section to be involved. So it is obvious
that activities in the field of electrophoresis, chromatography
etc. will also be introduced in this section. Instruments like
Aminc Acid analyzers, iicrozone electrophoresis and Immuno-

electrophoresis set Ups are teo be ordered and installed.

Forensic Chemistrvy;

In the past we hzve had frequent requests for detection
and estimation of polsons in biological fluids and tissues of
the patients who come to our Ward in such a condition that

poisoning is Suspected. The only test we arc performing at
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present is the arasenic test. In the absence of a
well~equipped forensic unit we are handicapped in
identifing and estimating the poisonous substances
which cause the death of such patients. So it is
proposed that arrangements should be made to cover

this aspect of analytical chemistry.

T mm e e S e e —

We are confident in saying that during this period
we have reached a status where other similar laboratories
in the country look towards us for guidance in setting up
techniques and standard rrocedures and treat this laboratery

as a reference laboratory.
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SAMPLE FOR ROUTINE CHEMISTRY
Description of Type of Sample.
Sample, Blood Stool Urine Gastric Juices C.S5.F. Total
Samples from Cutside
Hospitals (Courtesy 46 - - - 46
analysis)
C.R.I. Employces 45 - - - 45
Routine Samples
from THL Werrd 130 16 19 7 181
Sampies taken at 146 - - - 146
Admissiocn te CRL Ward
Urgent & Emergency
sample from CRL %ard 1260 46 16 3 1325
Tctal: 1627 €2 35 10 1743
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ROUTINE CHEWMISTRY DETERMINATIONS

Courtesy Employese Routine Admission Urgent Total
Co, 25 4 10% 138 1245 1517
Na 35 14 120 132 1132 1433
K 38 14 120 136 1267 1575
Cl 26 13 114 125 1199 1477
Creatinine 15 4 68 47 491 625
Sugar 5 25 40 27 394 491
Urea 3 1 0 ¢ 2 6
Cat™ 2 2 7 0 15 26
Mg Tt 0 0 6 0 15 21
¥.B.Sp,Cr. 1 1 11 0 22 35
Sp.Sp.Gr, 3 0 33 9 152 197
Osmolarity 1 0 4 0 12 17
Arsenic 0 0 18 0 0 18
Gastrie Juice
Acidity 0 o 7 0 0 7
Total Protein 0 0 1 0 2 3



c/7
T ABLE 3

RESEARCH CHEMISTRY

Protocol H Oral Glucose and Electrolyte therapy in
Cholera, ’
Investigators 1 Drs. Hirsehhorn, Taylor and Sachar.

No. of Patient

studied : 8
Total Number of
Determinations Samples Analysed
Sodium 297
Potassium 297
Chieride 297
Carbon dioxide 279
Sugar 236
PEG 20
BSP 17
Osmolarity 43
Creatinine ' 2
Plasma Sp. Gravity 82

Blood Sp. Gravity 70

3
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Investigators H
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RESEARCH CHEMISTRY
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Oral Tetracycline, Glucose and

Electrolyte lavage in Acute Cholera.

No. of Patients

studied;

Determinations

Sodium

Potassium

Chloride

Carbon dioxide
Sugar

Csmolarity

BSP

Plasma Sp, Gravity

Blocd Sp. gravity

Drs. Northrup, Hirschhorn & Kinzie,

Total No. of

samples Analvsed .

789
789
278
96
620
113
436
90
£8



Protocol:

Investigators:

T ABLE
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5

RESEARCH CHEMISTRY

Intestinal Electrolyte and wWater
fluxes and Transmucosal Potential
in Acute Cholera.

Noe. of Patients

studied:

22

Determinations

Sodium

Potassium

Chloride

Carbon dioxide
Sugar

BSPp

PEG

Osmolarity
Creatinine

Plasma Sp. Gravity

Blood Sp. Gravity

Drs. Taylor and Sachar.

No., of samples analvysed.

658

6583

224
434
G811
365

149

13

13
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RESEARCH CHEMISTRY

Protocol : Bolus Experiment

Investigators : Dr. James C. Taylor

No. of patients

studied: 4
Reté¢rminations No. of samples Analysed.
Sodium 655
Potassium 1¢9
PEG 122
BSP 802

Sugar 12
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TABLE 7

RESEARCH CHEMISTRY

Protocol: Paediatric Cholera Study.

Investigators: Drs. John Linneman and M. Rahman

No. of Patients

studied;: 2
Total No. af
Determinations samples analysed,
Sodium S0
Potassium 50
Chloride 50
Carbondioxide 26
Osmolarity 36
Creatinine 26
Sugar 10
Plasma Sp. gravity 10

pH 12
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I ABLE 8

RESEARCH CHEMISTRY

Protocol: Comparison of lactate and Acetate I.v,
Fluids in the Cholersa patients.

Investigators: All CRL Ward Physicians.

Patients
studied: 14

Total No. of

Dete¢rminations sample analvsed.
Sodium 105
Potassium 105
Chloride 105
Carbondioxide 65
Sugar 36
Creatinine 13
Plasma Sp., gravity 70

Blood Sp. gr, 70
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I ABLE o9

RESEARCH CHEMISTRY

Protocol: Oral fluid Study.
Investigators: Drs. Haque & Kinzie

No. of patients

studied: 2
Determinations No. of samples analysed.
Sodium 12
Potassium 12
Chloride i2
Carbondioxide 9
Plasma Sp. Gr. 4
Blcod Sp. Gr. 5
T ABLE 10
Protocol: Blsod Volume Study

Investigatorss ©Drs, Rahman & Kinzie

No. of Patients

studied: 1
Determinations No. of sample analysed.
Sodium 4
Potassium 4
Chloride 4

Carbendioxide 4
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T ABLE 11

ACCOUNT OF 1.V. FLUID (5s4:1)

Month Preduction Consumption Despatch Total
in Hospital to Matlab Consumption.
December 1966 G,331 6,937 1,224 8,161
January 1967 9,241 3,824 1,469 5,293
February » 1,259 652 0 652
March " 1,481 1,142 588 1,730
April " 2,307 1,700 408 2,108
May " 1,449 1,257 204 1,451
June " 1,052 542 408 950
O
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CHART 1

CHEMISTRY SECTION

ANALYTICAL PROCEDURES.

Creatinine

Urea ¢

Surgar H

Specific gravity of
whole blood and plasma:

Sodium and Potasium

Chloride H

Tetal COo content :

Bromo sulphalein
( B.s.p, )

Polythylene glvcol
( P.E.G, )

Ca and Mg

e

Na+ K

1.

2.

a)
b)

Felin-Wus J. Biochem. 38, 81(1919)
Beckman Model 'B' @ 485 my

Ruth S, Hare's specific method. Proc.
Socicty for Experimental Biology & Med,
74, 148 (1950)

Homose, T et al,

Determinetion of urea in Blood and Urine
with Diacetyl Monexime — gluceronolactone
Reagent,

Clinical Chemistry 131: 113

Beckman Model B-475 mi

A photometric Adaptation ef the Somogyi
Method for the Determination of glucose
by Norton Nelson.

Beckman Model B 670 mp
Coleman Junior Spectrophotometer 6%0 M

Standard Copper sulfate sclution method,

Rokert 4, Phillips, Donald D. Vangivke,
and others. (US Mavy Research Unit at
the Hospital of the Rockfeller Institute
for Medical Rescarch, New York, July 18,
l194g,

Baird Atomic flame photomcter Model KY--2
(Lithium as intcrnal standard)

a) Aminco-Cotlov chloride titrator,
b) Schales method - by Titration (micro

method)

Van Slyke dManometric apparatus.

Unicam S.P. 600 5»8Q my
Beckman Model 'B' 555 mp

Turbidimetric method.
Beckman Model 'B' 415 M4

Atomic Absorption Spectrophotometer
Perkin Elmer - Model 303,

L1} - L1 "
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Osmolarity 3 Mechrolab Vapur Pressure Osmomecter
Model 301A.

Total Protein ¢ Phenol Reagent, Mcthod.
Ref. Daughaday, Lowry & Rosenberg.
Jo Lab. Clin. Mud. 39, 663 (1952)

Absorption Peak
Determination ¥ PJ.E. Model 202 Ultra Violet Recording
Spectrophotometer.,

pH 2 '"Corning' Model 12B Rescarch pH Meter.

Arsenic :a) Reinch Test
b) Gutzeit Method.

Total Acidity Refs Clinical Chemistry, Principle
in & Technigues Richard J. Henry,
Gastric Juice s Page 909, Chapter 26, (Method

of Helmer & Fout),

Total Cholestrol g Ref: Zak, B, Am. J. Clin. Path, 27, 583,1957
Bechman Model-B. 620 mu

Amino Acids : Ref: Frame, E,G; Russell, J.A. &
Wilhelmi, A.E. J. Biol., Chem, 149,
225, (1943},

Beckman Model.B, 475 m!
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SPECIAL CHEMISTRY

Special chemistry will be done only during regular working hours.
In the ¢case of blood or stool pH, arrengement may be cdone in advence in

the Leboratory to have it done out of repular hours.

The specizl chemistries n~w being done are: pH, osmolarity, Ca,
Vg and uree. If anv othar snccial  chemistry is desired, please cormunicate

with the Clinical Leboratory before doing tests or collecting samples.

Samples for special chemistry (nxcept rnH), collected out of hours,
may be stored and analysed on the next wor':'ing day. They should be kept
in tightly stopnrered tubes; osmolerity semples must be frozen. In the case
of plasma or scrum Mg, the sample must be centrifuged and the supernatant

seperated before storate.

1. pH is determined in arteriel whole blood, in urine, in rice
water stools, or the supernatant of semi-solid stools after centrifugrtion.
It connot be determined on solid stools, on blood semples which have been
exposed to air, or on any srecimen collected more than 10 minutes before
Analysis.

Arterial hlood is drawvn into 2 heparinized rlastic svringe without
exnosure to ~ir. One =t of hlnod is expelled into a heparinized vial (for
hematocrit and smrcific gpravity) the syringe {s carpad and sent immcdistely
to the first floor Lahkoratory ( Dr. Tavler's office). 1.5 ml of blood is
sufficient for CO and pH. If other determinations are required, the
necessary volume should be 4r=wn but left in the syrinre. After the pd is
done the remainder can be delivered under oil or into fluoridated vials in
the Laboratory.

2. Csmolarity 1is determincd on fresh or frozen samples of plesma, serum,
urine, rice water stool or supernstant of semi-solid stool. Tt can not be
determined on solid stool or on any unfrozen srecimen stored for more than a
few hours., Disposable syringes and tube suprlied by the Laboratory should be

used. The volume required is 1 ml of whole blood.

(more)
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3. CGa_and Mg are cdetermined on plasmr, serum, urine, rice-water
stnol or surernatant of semi-solid stool. Neither can he determined
on solid stool 2nd Mg cannot be Zeceormined on blood samnles which have

been stored without senaration. Scrupulous care must be talen to avoid

contamination of sprcirens. A1l vessels or tuhes used for collectine
urine or stool shoul- “r washed with Aistilled watry and dried before use.
Blood samrles shouls “e collscted in Aisposahle svringes. Samples should
be delivered into tubes rrovided by the Laho-atory and if not under oil
should be covered with parafilm or stoppered with & plastic stopper
immedistely of the collection. 1.5 ml of whole blood are required for

both analyses.

4., Urea is determined in plasma, serum or urine. No special
collection technigue is necessary and the vonlume required is 1 ml of

whole blood,

5. Stool samples, if rice weter or semi-solicd in charccter, mRy be

an2lysed for Y=, K, COp and Cl. Requirements Are similar to these
describer for routine blood chepistry, but the volumc of semi-solid

stool needed is many times that of whole blood.

6. Urine sanples mav be analysed for ¥~, K, CUp, Cl, creatinine and

glucose. It is probably pointless to nut avoided samrle under oil; otherwise

the requirements are the s2me a¢ these for blood.

7. All samnles. The volume of whole bloord required for 211 routine
and srecial cheristry is about 10 ml, the voluma of urine or rice water
stool is arout half of trat: the volume of semi-snlid stnol required
depends unon the colid content: 5 ml of sunernstant »fter centrifucation
{s needed. 1If there is anv poesibilitv that the volume is insufficient,

infic~te the order of imrortance nf the analyses rcauested,
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BLCOD SAMPLES FON QOUTINT CLINICAL CHEMISTY,

1. GG and T1l. Semrles must be collacted without exposure to air and delivered

uncer oil intotubes supplird by the Laboratory.

2. Mo & K, Samples should he collected in Adisposable plastic syringes and
delivered into tubes suppliecd by the Laboratory. These analyses may be done

on samples under oil.

The volume required for the ahove 4 analyses is 1.5 ml. of whole blood.
COp will not be detcrmined unless the sample is under oil. If the sample 1s
hemolysed, only low K valucs will be reported. If the value for Na is very
high, a second blood sample will be requested so that possible contamination

may be ruled out. 0.5 ml of whole blood is enough to check iz and K.

3. Creetinine. No special technique of collection is required. The volume

required is 1.5 ml of whole blood.

4, Specific gravity. Sample must be in heparinized vial. Volume required is 1.5 ml

of whole blond.

5. Glucose. Sample must be in fluoridated vials. Volume required is 0.5 ml of
of whole hlond,

A total of 5 ml 1s reauired for all the ahove analyscs. If that volume
is collected and properlv Aistributed it should be possible to mrke all
determinations. Yowever, if the=e is nny doubt ahout the quantity, please

inticate whather the electrolytas or the creatinine is more important.

The hloor sam~les shouls he sent to the Clinical Chemistry Laboratory
promptly after collection. The tachnician on cduty should be called immediately

if it is outside of working hours. Prolonged standing will change the COp and

K concentrations.
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CLINICAL INVESTIGATION SECTION REPORT e

Part I

Present Clinical Research Stafr

—

The Clinical Research Section is now comprised of a staff of 88 persoms
which includes five NIH Physician Research Associates: Dr, James 0. Taylor,
Dr. Joseph L. Kinzie, Dr, Robert 8, Northrup, Dr. David R, Nalin and
Dr. Richard A. Cash and two Guest Investigators:— Dr. M, Mujibur Rahman,
M.B.B.S., M.8., Ph,D, who is a physician with doctoral trailning in nutri-
tion and body composition, and Dr, K. M. 8, Aziz, Ph.D, who is a marine

biologist from Duke University now specializing in cholera toxin work,

Dr. Md, Rafiqul Islam, the Chief Resident on the CRL Ward, has just
returned from a year in the U,K, where he has been having special training
in tropical medicine and pediatrics. ‘There are now seven full time ward
pPhysicians: Dr. 2z, Hoque, Dr. f%oha, Dr., Saha, Dr. Golam Rahman, Dr. Waliur
Rahman, Dr, L, Khopdaker and Dr. Majid Molla. All will be actively involved
in research projects in the ooming season. Two Senior Residents in Medicine
from the University of Maryland will be assisting with the running of the
CRL Ward, the first, Dr. Richard Wenzel, from October 1967 thru December
1967; the Second, Dr, Music from January 1968 thru March 1968, Their
assistance will allow ecach of the research asseciates more time for his
research projects by lightening the clinical load. It wfﬁl:also improve
the quality of the clinical record—keeping and improve the teaching program

for the ward physicians,

Dr. Norbert Hirschhorn and Dr. David Sachar returned to the U,8., in

May 1967 on completion of their assignments and were replaced in July by

Dr. Cash and Dr, Nalin.
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Dr. Andrew Abraham, Chief Resident in Pathology at the Peter Bent
Brigham Hospital in Boston, will again be on temporary assignment to the
Laboratcry during the chelera season to assist with the Qutopsy pathology
and to continue electro—-micrographic studies in cholera, He will also do

a study of viruses in the stool of cholera and other diarrheas.

Part 11X

Studies Completed in the 1966-67 Cholera Season

The 1966-67 cholera season was the biggest in the history ef the
Cholera Laboratory, Between September 1, 1966 and January 30, 1967
1,591 proven cases of cholera were admitted to the CRL ward in Daceca.
Despite this heavy clinieal load, research projects continued unihterrupted.
A list of the clinical research projects completed during the season is

appended,

Drf Sachar perfected a technique for measuring transmural electrical
potentinls across the human intestine. Using this technique he showed
that intralumenal glucose and other actively transported sugars cause a
dramatic increase in transmural potential difference in the normal intes=-
tine, He then went on to show that there is no difference in baseline
potentinl difference or in electrical response to glucose hetween patients

with acute cholera and normals,

Drs, Sachar and Taylor, using multilumen, transintestinal tubes and
ner—absorbable markers, studied the net movement of sodium and water across
20 cm. segments of ileum and Jejunum in acute cholera patients and again

after recovery, They showed +that there is a net loss of sodium and water
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into both the jejunum and ileum 1in acute cholera, as compared to & net absorp-
tion in both areas in convalescence. Intralumenal glucose decreased the net
loss of sodium and water in acute cholera znd actually caused net absorption

in some cases.

Pr. Hirschhorn, with other members of the staff, showed that -.oral
lavage of glucose solutions decreased the net stooling rate in acute cholera,
Galactose, another actively transported sugar, caused the same effect, while

’fructose, a passively transported sugar, did not. He also showed that oral
Zlucose and tetracycline in a lavage could bring an active cholera patient
into "positive balance”, i.e. a state of no net stool loss but mctual absorp—

tion of salt and water from the gut, in & matter of hours.

Drs. Kinzie and Northrup, using oral lavage of tetracycline alone,
showed a rapid sterilization of the intestine in 2-~3 hours and stopping of
diarrﬁea in 35 hours (mean) with a mean total stool output of 6 liters —

e significant reduction -in both parameters when compared to routine antibio-

tic therapy in acute cholera.

Immunofluorescent studies of jejunal biopsies by Dr. Northrup and
Dr. Crabbé {(University of Louvain) demonstrated that the relative preportions
of immunoglobulin~producing plasma cells in Bengali cholera patients are the
same as normal Belgian and Belgian Congo patients, Also, absolute numbers

of plasma cells, taken in ficlds of maxinal density, are approximgtely the

same.

Drs  Karchmer and Curlin, CBC Fellows on short term assignment from

the EIS, Atlanta, showed that furazolidone and tetracycline im one fifth
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the standard oral dose were both as effective as standard high dose tetra-
cycline in reducing the duration and volume of stooling and 1.V, requirements

in children with acute cholera.

Dr. Andrew Abraham demonstrated that the electro-microscopic appearance

of‘JeJunal biopsies 1in acute cholera shows no characteristic abnormalities.

Dr. Hirschhorn, in a review of all cases of pregnant women with cholera
admitted to the CRL ward, showed that (i) the maternal mortality is zero
in pregnant cholera patients, (ii) cholera is more severe in the third tri-
mester of pregnancy and (iii) for any season, the incidency of pregnancy is
higher in cholera patients than gastroenteritis patients, suggesting that

pregnancy may predispose one to clinicel cholera.

Dr. A. Majid Mélla was unable to demonstrate any cholera vibrio carriers
by mignesium sulfate purgation 2 to 5 weeks after the onset of illness, This
is in marked contrast to Dr. CGangarosa's findinz in the Middle East where 21%
of patients were shown to be carriers by this method. These findings may
represent a difference between classical cholera (Dr. Majid's studv) end E1
Tor chelera (Dr, Gangarosa's study), a point which would help explain epidemio-—

logic differences between the two strains.

Drs. Sachar and Hoque studied the effects of admninistering hyperimmune
plasma collected from convalescent cholera patients, to acute cholers patients
both intravenously and intraintestinally. No significant beneficial result

could be detected. The passive rise of antibody titer produced by intravenous

administration was small,
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Dr. K. M. 8 Aziz has developed a method of cholera toxin production
which is now ‘yielding high potency toxin. He has also undertaken studies

to characterize the properties of cholera toxin.

Part III

Clinical Resesrch Section Studies in Progress During the 1957-68 Cholera Season

Many of the studies planned for the 1957-68 season are extensions of

studies done during the 1965-67 season.

Drs. Taylor, Kinzie and R. Hare are continuing the intubation studies
of fluxes of sodium and water in cholera with the addition of studies of
unidirectional fluxes of these ions. Using a technique where a bolus of a
non—absorbable marker plus isotopically-labelled water and sodium (tritium,
sodium 22 and/or sodium 24) into the intestinail segments which are delineated
by the collecting ports on the intestinal tubes. The rate of disappearance
of the isotopes is measured by serial sampling and determining the ratio
of isotope to non—absorbahle marker as it changes with time. The mean
transit time across the segment also allows the calculation of the volume
of the segment. Thus it is possible to calculate net movement of sodium and
water and unidirectional lumen to plasma flux. ‘The unidirectional plasma to
lumen flux is calculated by taking the difference between the net and the
lumen to plasma flux, These studies are again being done with and without
intralumenal glucose. The results should give clues as to the pathophysio-
logic mechanisms responsihle for cholera and also to the physiologic mecha-

nism involved in the stimulastion by glucose of sodium and water absorption.

The advantages of the bolus method, briefly described above, all follow

from the extremely small doses of isotope which are needed for each holus:
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many‘studies can be done without significant radiation exposure to the patient.
Since the boluses are small and intermittent, the concentration of isotope
in the plasma remains negligible and it is therefore unnecessary to calculate
for re-entry of the isotope into the study segment. Also, isotopes such as
C~14 labelled urea can be used in boluses since the dose necessary for the

bolus is s0 small. None of these advantages are found with the steady state

method,

Dr. Kinzie has developed a method for studying changes in membrane per-—
meability by measuring the relative rates of movement out of the gut of
tritiated water and C~14 labelled urea, erythratol and’or mannitol using the
bolus technique. These studies should help decide the question of whether

membrane permeability is increased in cholera.

Dr. Rafiqul Islam, Chief Resident, will direct a study of oral lavage
of glucose, electrolytes and tetracycline as a means of treating cholera,
comparing total net stool volumes and total intravenous requirements in
patients receiving oral lavage with these parameters in patients receiving
lonly standard intravenous therapy with tetracvcline in capsule form, These
studies will be done on unselected cholera cases of all degrees of severity
and will hopefully show .what maximum benefit can be derived from oral

therapy at its present stage of development.

Dr. M. Mujibur Rahaman, Guest Investigator, with Dr. Waliur Rahman
and Dr. Kendrick Hare will be doing balance studies in pediatric patients
with cholera and other diarrhess and will thus hopefully provide more of the
basic data necessary to plan a more rational therapy of pediatric cholera and
diarrhea in general. Dr. Rahaman also plans to do studies of body composi-=

tion in children in East Pakistan using a variety of sophisticated techniques.
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He plans, teo, an evaluation of nutritional status in hospitalized and
nornmal children. Dr. Rahaman's M.S. and Ph.D, work were in the areas of
nutrition and body composition, so he 1s well qualified to carry out these

extremely important studies which will gather basic data in these critical

areas,

Dr. Robert Northrup has planned an extensive program for the study of
"a variety of immunologic aspects of cholera. He has just returned from
several months of learning immunologic techniques from Dr. Paul Crabbé'at
Louvain University, Belgium and from Dr, T. Tomasi in Buffalo, New York.

He plans extensive studies characterizing the proteins in cholera stool,
especially with respect to the immunologic characteristics of stool immuno-
globulin fractions, usinzg a wide variety of techniques inclucing column
chromatography, immunoelectrophoresis, radioimmunoelectrophoresis and ultra-—
centrifugation. 1In line with these studies, Dr., Northrup has just demons—
trated that cholera stool IgA is secretory in type {i.e. 1t contains

"secretory piece” of Tomasi).

Dr. Northrup is alsc planning further immunofluorescent studies of
small bowel biopsies demonstrating the presence of antibody-producing
plasma cells, He plans to look at sites of various antivibrio and anti-

toxin antibody production by this technique.

Drs. Northrup and Kinzie are planning related autoradiographic studies

with labelled vibrio cholera antigens and C-14 labelled Craig toxin,

These studies are complementary to the immunologic studies being

done under the direction of Dr. Henry Mosley in the Epidemiology Section
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(see Epidemiology Section Report) and in combination these studies should

add greatly to our understanding of the immunology of cholera.

Dr. Andrew Abraham of the Peter Bent Brigham Hospital, will be con-
tinuing his electro-micrographic studies of small bowel and rectum in cholera

patients and normals.

Drs. Nalin and Cash, who joined the CRP staff in July 1967, are in the
process of setting up a variety of studies of experimental cholera in monkeys,
dogs and sheep. To test the hypothesis that the pancreas may play a role in
cholera, either by exocrine outpouring of fluid or by an endocrine mechanism
as in the massive diarrhea of certain pancreatic adenomas, they plan to do
complete pancreatectomy in the dog and test the ability of cholera toxin to
cause diarrhea, To study vascular and blood flow effects on the fluid
outpouring in cholera, they plan to do studies with angiotensin (renin) and
topical epinephrine, They also plan to study the response of denuded
intestinal mucosal surface to cholera toxin to differentiate mucosal and
vascular mechanisms. OGtudies of acetazolamide on the volume and composition
of fluid outpouring are planned to confirm and extend the observations of
Norris that Diamox ~reduces the raté of fluid output in experimental cholera.
Studies with various adsorbing and chelating agents are planned, to see if
these can block the action of cholera toxin. Studies will be done with pro—
ducts of vibrio metabolism, such as nitrites, indoles and ammoniz to see if

these alone or in combination can cause diarrhea in animal loops,

Drs. Nalin and Cash are also planning studies on human cholera to be done
during the cholera sesson., These include studies of intraintestinal lavage

of acetazolamide (Diamox) which has been reported to decrease the rate of
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stoolipg in experimental cholera in animals. They plan to study the effects
of Diamox on unidirectional and net fluxes of spdium and water in segments,
on the bicarbonate composition and pH of the intestinal contents, and on the
rate of stooling with whole gut lavage. They also plan to study the effects
of changing the pH of intestinal contents by infusions of bhicarbonate (to
try to reproduce Diamox effect) and of organic acids (to see if vibrios can be

killed, and thus stooling rate reduced, by lowering pH).

The problems of sterilization and storaze of hicarbonate solutions have
made another source of base desirable in intravenous replacement fluids for
cholera. Lactate is expensive, difficult to produce and supports bacterial
growth., Acetate 1s cheap, can be autoclaved and has a lonz shelf life and
therefore would be an ideal source of base in cholera replacement fluids.
Dr. Abdul Majid Molla will conduct a study comparing standard bicarbonate
replacement solution with a commorcially—available acetate solution in the
treatment of acute cholera. This study will find out if acetate is appro-

priate for the rapid correction of severe acidosis in acute cholera.

Dr. Wenzel;.,a Senior Resident in Medicine from the University of
Maryland, on short term assignment ot the CRL, will do studies on intra-—
peritoneal infusions as a route for rehydration in acute cholera. He also
may study the effects of intralumensal calcium and maznesium on sodium and

water absorption,

Dr., K. A. Monsur, Director of the Institute of Public Health, in conjunc-—
tion with Drs, Hoque and Taylor of the P—SCRL,will continue the studies on
oral lavage of vibriophage in acute cholera patients, to see if this can

result in a killing of all vibrios in the gut and thus shorten the length of
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acute cholera. 1If this is successful, it would he used as a research tool,

allowing a killing of cholera vibrios without otherwise changing flora as

would occur with antibictics,

Dr. Hirschhorn is continuing his analysis of “ile salts and bile pig-
ments in rice water stools at the Thorndike Memorial Lahoratory in Boston,

More specimens are bheing sent to him this vear.

Dr. K. M. 8. Aziz, Chief of the New Animal Resources Section, is now
producing high potency cholera toxin of the Feeley type. His future studies
in the characterization of cholera toxin will be outlined by him on his
return frem the States where he is presently visiting the various laboratories

working with cholera toxin.

Part IV

Equipment Required for Future Research

The relationship of severe acidosis and dehydration to renal hlood flow
and g¥omerulanr filtration rate appears to be an extremely important area for
future investigation. This is arn area where study of patients with acute
cholera can contribute ruch to an understanding of renal physiology, just as
Dr. Rejane Harvey's cardiac catheterization studies in acute cholera have
contriluted a preat deal to the understanding of the relationship of acidosis

to cardiovascular function.

Drs., Phillips and Hare have proposed studies of renal functien in
cholera using renal vein catheterization to measure renal clearances in shock
and acidosis and in uncomplicated acidosis alone, These studies have been

discussed with Dr. Poul Astrup of Copenhagen and he has agreed to collshorate
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by sending an investigator from his laboratory familiar with renal vein

catheterization studies.

If such a study were to be undertaken here, fluoroscopy equipment, includ-
ing an image intensifier would be nccessary to monitor the placing of renal
vein catheters. Such equipment should be udoeted for well in advance of
undertaking the project and time sllowed for the delays in procurement, shipp~
ing and installation. The scrvices of a trained radiologist would be desirable,

at least in the early phase of operating this equipment.

Summary

The Clinical Research Section is actively involved in a large number of
projects covering a wide range of interests from pathophysiology and therapy
of cholera to the immunology of cholera, The unique combination of a large
supply of clinical cases of cholera, the excellent laboratory support provided
by the Chemistry Section and Bacteriolozy Section, and the continuing support
and guidance of the Director and the Deputy Director and his wife, provide
an opportunity for the fruitful study of clinical cholera which cannot he

paralleled anywhere else in the world.

Clinical Research Section Studies Completed in the 1966-67 Cholera Season

1, Transmural electrical potentials and their responses to sugears in the
intestine of normal suhjects and acute cholera patients, Dr. Sachar,

Mr. J. R, Saha, Dr. X, Hare.

2. Intubation studies of net movement of sodium and water across jeijunum and
ileum of patients during acute cholera and after recovery and effects of

glucose on these fluxes. Drs, Taylor, Sachar, Mr, J, R. 8aha, Prs, X, Hare

and R, Hare,
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11,

13,
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Oral glucose solutions for reducing stool output in acute cholera.

Drs. Hirschhorn, Kinzie, Sachar, Northrup, Taylor and Phillips,

Oral tetracycline lavage in acute cholera. Drs. Northrup, Kinzie and

Phillips.

Immunofluorescent studies of immunoglobulin producing plasma cells in

Jejunal biopsies in cholera patients. Drs. Northrup and Crabhe?

Furazolidone compared to normal and low dose oral tetracycline therapy

in acute cholera. Drs. Karchmer, Curlin and Hirschhorn.

Electronmicroscopic studies of Jejunal biopsies in cholera and other

diseases, Drs. Abraham and Northrup.

Clinical review of the effects of cholersz on pregnancy. Dr, Hirschhorn,

Mr. Alauddin Chowdhurvy.

Search for carriers among convalescent cholera patients by means of

cathartic purgation. Dr. Ahdul Majid Meolla and Dr. Hirschhorn.

A technique for measurement of transmural electric potential in intact

human intestine. Dr. Sachar and Mr. Saha.

The effect of hyperimmune plasma on the clinical course of acute cholera,.

Drs. Sachar, Hogue,

Jejunal hiopsy disaccharidasis and lactose malabsorption in cholera and

other diarrheal diseases. Dr. Hirschhorn.

Some studies on cholera patients in relation to cholera toxin, Dr, K. M.

S. Aziz and Mr, A. XK. M, Hlohsin,
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Studies in Pregress During the 1957-58 Cholera Season

i,

Unidirectional fluxes of sodium and water across the intestinal wall in

acute cholera and normals. Drs. Taylor, Kinzie, R, Hare, Phillips.

A new method for measuring unidirectional fluxes of isotopically labelled
c0mpounds°across the intestinal wall, using a bolus injection of isotope

and a non—-absorbable marker. Drs. R, Hare, Kinzie, Taylor, Phillips.

Studies of intestinal permeability characteristics in acute cholera

and normals. Drs, Kinzie, Tavlor, Hare and Phillips.

Cral lavage of a solution containing glucose, electrolytes and tetracy~
cline in the treatment of acute cholera. Dr. Md. Rafiqul Islam with
Drs. Majid, Hoque, G. Rahman, W. Rahman, Toaha, Saha, Khondaker and

Wenzel.

Balance studias in pediatric cholera and other cdiarrheas in children.

Drs. M. Mujibur Rahaman, “aliur Rabman and K. Hare.

Studies of hody composition in children in East Pakistan, Drs. M,

Mujibur Rahaman and K. Hare.

Evaluation of nutritional status in hospitalized and healthy children in

East Pakistan. Drs. M. Mujibur Rahaman, Golam Rahman and K. Hare.

A study of the proteins of cholera stool with special reference to

their immunolosric properties. Dr, Northrup.

The demonstration of Tomasi "Secretory Picce" in the immunoglobulin~A

of cholera stool, Drs. Northrup and T. Tomasi,.
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11,

13.

15,

15,

17,
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Comparison of techniques for collecting secretions from the normal human

intestine, Dr. Northrup.

Radioimmunoelectrophoretic analysis of human serum and stool for V. Cholerae

binding antibody. Dr, Northrup.

Immunofluorescent studies of small bowel biopsies in acute cholera.

Dr. Northrup.

Autoradiographic studies with labelled V.Cholerae antigens. Dr. Northrup

and Dr. Kinzie.

Autoradiographic studies with Cld labelled Craig toxin. Drs. Kinzie

and Northrup.

Electromwmicroscopic studies of small bowel and rectal biopsies in acute

cholera and normals. Drs. A. Abraham and Northrup.

Comparison of virus isolations in cholera, other bacterial diarrheas and

normals., Dr. A. Abrahamn.

Studies in experimental cholera in animals:

(a) The effect of intraintestinal cholera toxin in pancrestectomized dogs.

(b) The effect of angiotensin (renin) on the response of dog ileum and
Jejunum to Feeley-type cholera toxin.

{(c) The effect of tépical epinephrine on the response of ileum and
Jejunum of animals to cholera toxin.

(d) The response of denuded intestinal mucosal surface to cholera toxin.

(e) Effects of acetazolamide on cholera toxin induced diarrhea in animal

models,
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(f) Adsorbing and chelating agents and cholera toxins. .

(8) Studies of effects of products of vibrio metabolism: indoles, nitrites
and ammonia, in animals' intestinal loops.

(h) Sheep intestinal loops as an animal wmodel for the study of cholera.

Drs. Nalin and Cash,

Effects of intraintestinal lavage of acetazolamide on fluxes of sodium and
water, on intestinal fluid composition and on stooling rate in humans with

acute cholera. Drs. Nalin and Cash.

Intraintestinal lavage of organic acids in acute cholera: effects on

vibrio count and stooling rate. Drs. Nalin, Cash and Phillips.

A comparison of a commercially-available intravenous acetate solution with
the standard bicarbonate solution in the correction of acidosis in acute
cholera. Dr. A. Majid Molla with Drs, Islam, Hoque, Golam Rahman, Waliur

Rahman, Toaha, Saha, Khondaker and Wenzel.

Intraperitoneal infusions of electrolyte solutions as another route for

fluid replacement in acute cholera. Drs, Richard Wenzel and ®, Phillips,

Oral lavage studies of the effects of intralumenal maznesium and calcium
on sodium, potassium and water absorption in acute cholera. Drs. Wenzel

and Phillips.

Oral lavage of vibriophage in acute cholera: effects on vibrio counts
and stooling rate. Drs. K. A. Monsur, Ataur Rahman, Z. Hogue and J, O.

Taylor,
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Bile salts and bile pigments in rice water stool in cholera.

Hirschhorn and I. Rosenberg.

The purification and properties of cholera toxin. Dr. K, M.

Dr. K. #are and Dr. R, A. Phillips.
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Drs. N.

S. Aziz,



EPIDEMIOLOGY SECTION REPORT FOR EY67

Intreduction

The 1966-67 fiscal year was characterized by marked broadening
cf scope and depth of the program of the Epidemiology Section.
This included not only a doubling of the size of the cholera
vaccine field trial to include 110,000 persons, but also detailed
evaluation of the mechanism of immunity in cholera both by field
studies as well as by laboratory characterization of antibodies.
Broad community studies were carried out demonstrating the signi-
ficance of water and boatmen in the transmission of cholera as
well as indicating that the infections case ratin may be as high
as 100:ls practical evaluations of high and low dosage tetracycline
schedules in ¢linical cholera were undertaken as well as a study
of antibody prophylaxis in the field; continued evaluatien ef
serological and bacteriolegical technigues in detecting carriers
was carried out; patterns of behavieur which may affect disease
prevalence were defined, and as a peripheral activity, demographic
studies were carried out in the vaccine field trial pepulation
providing unique data from a large population greoup in East
Pakistan,

In additien to these expanding research activities, the
Epidemiolegy Section played a major role in conducting training
Courses for the WHO and for CENTO for physicians from the

Middle East areas.
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New additions to the staff have contributed significantly
to the expansion of the program during 1967. These were Miss
Aet Jarv, an anthropologist from Australia, who arrived in
September 1966, and Dr. Albert Martin, epidemiologist from CDC
who arrived in December 1966, Also, Miss Diana Bowen from
the U.K., joined the immunology laboratory in March 1967. Signifi-
cant contributions were also nade by 2 number of short-term
investigators, These were Dr. Randy Eichner from CDC who came
in July 1966 and carried out a ficld study evaluating the
immunity to vascular permeability factor in convalescent
cholera patients. Drs. George Curlin and A. W. Karchmer from
CDC arrived in October 1966 and conducted antibiotic trials with
furazolidone and low dose tetracycline in chelera patients. In
addition, Dr. Karchmer studied an outbreak of cholera in our study
population in the Sylhet Tea Gardens; making a significant con-
tribution to the understanding of epidemic cholera in a well-
vaccinated population.

Mr. Wallace DeWitt, a bacteriologist from CDC, arrived in
Novembeér 1966 to set up the field laboratory in the Matlab Bazar
vaccine trial area and to evaluate TCBS media and a variety of

transport media in the identification of Vibrio cheolerae .

Drs. Cal Linneman and Tom Vernon from CDC joined us in January
1966. Dr. Linncman assisted in sttting up a pediatric clinical
study and also carried out a purging study of normal individuals

in Matlab with high vibriocidal antibedy titers searching for

C



E/3

chronic carriers. Dr. Vernon carried out a field study
among family contacts which demonstrated that immunity to
vascular permeability factor was not associated with either

protection from infection with Vibrio cholcrae or modifica-

tion of the disease., A significant contribution to the
immunochemical studies was made by Dr. Paul Crabbe' who Jjoined
the immunology laboratory in Januzary 1966 for a few wecks
to work in a collaborative project cnaracterizing the immuno-
globulins in cholera stools.

A brief outline of the specific major studies carried

out by the Epidemiology Secticn is as followss

1 e
ML L

¢xe Vagccine Field Trials.

o]
[

The 1966 field trial covered a pepulation of 110,000 in
the Matlab area. 392,862 children, azged from threce months to
14 years, participated in the study evaluating 2 single dose
and a two-dose schedule of standard commercial cholera vaccine,
The trial demonstrated that = single dose of cholera vaccine
reduced the case rate by 47% during the cholera season; a
two-dose schedule reduced the case rate by 66%. The enhanced
effect of the two-dosce schedule was entirely in children under
the age of five years. It was significant that in children
under five, one dose produced 32% protection, two doses

produced 91% protection in thc first three months after
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vaccination; however, during the second threce months, both the
one and two-dose schedules were no longer protective. In

older children, aged 5 to 14, the one and two-dose¢ schedule
provided the same level of protection averaging about 80% and
this protection appeared to extend with some fall-off through the
¢ight month cholera season. Serological surveys in the vaccine
trial population confirmed the previously established relation-
ship of vibriocidal antibody titer to protection. The most
significant finding in this trial was the fact that it was
possible to measure quite accurately the relationship of the
cholera case rate to antibody titer. There was a 50% reduction
in the cholera case rate with every doubling of the vibriocidal
antibody titer. A clinical study in conjunction with this
trial revealed that therc was no amelioration of the symptoms

in vaccinated persons who went on to develop c¢linical cholerz.

2 Mchron Village Study,

This study carried out by Dr, Mc¢Cormack was designed to estimate
the level of inapparent infection in a population utilizing a
vibriocidal antibody ris¢ in paired serum spicimens as an index
of infecction., A fishing village with a population of 1600 p&érsons
was selected for study and serological spucimens were collected
from as many individuals as possible in November 1966. Intensive
surveillance with culturing of all reported diarrheas over the
next three months revealed five cases of mild diarrhea associated

with Vibrio cholerae but not requiring hegpitalization., The second
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serological survey was carried out in February 1967, after

the cholera secason, There were 30 individuals with signifi-~
cant rises in vibriocidal antibody titer out of 900 scrum pairs
tested; giving an infection rate of over 3%. These 20 persons
were clustered in houses around the five bacteriologically
positive diarrheas. fhus, this community, which did not have
one clinically apparent case of chole¢ra, had an infcction rate
of over 3.5% during the cholera season. This rate is more than
10 times higher than the clinical cholera case rate reported
for the villages in Matlab. The dcemonstration of an exceedingly
high infection rate in the endemic cholera areaz and the failure
to demonstrate this by intensive bacteriological study of all
diarrhea cases has broad implications in our understanding of

the ¢pidemiology of cholera.

3. BRaver Bazar Community Study.

The Rayer Bazar Community study was continued through the
1966-67 cholera season., Observations over the past two years
have established that cholera was appearing rcpeatedly in the
same arca of the community, almost exclusively among persons
who used the canal water for drinking and washing pufposes.

This was in striking contrast to the pattern of acute diarrheal
discase and shigellosis which were distributed relatively
uniformly over the entire community. This consistent trend

of chelera has confirmed the predominant importance of water

in the transmission of infection. Because the canal was serving
as the main source of infection, a prospective study of the

boatmen entering the canal was carried out by setting up a
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quarantine station in the c¢anal and culturing all boatmen
éntering. Over a three month period, 800 cultures were

¢ebtained of which four were positive for Vibrio cholerae,

Three of the boatmen had clinical disease, discharging
infected stools in the canal. In each instance, this was
followed by the Appearance of secondary cases of members

of the community using the canal. Just adjacent to the
quarantine station, a boatman entered another canal and
developed cholera leading to a major outbreak in the surz.
rounding communitv. Overall, during the period of study, the
five infected boatmen contributed to the¢ contamination of the
¢canal leading to 62 cases in thc community.

4. A Relationship of Vibriocidal Antibody Titer to
Immunity to Cholera in Femily Contacts of Cases.

This study was initiated during the 1965-66 chelera season,
but titration of sera and analysis were not completed until 1967,
This was a study in family contacts of cholera cases who were bled
and then followed by daily rectal swabs for tcn days, followed by
a2 sccond bleeding, A total of 466 contacts in 81 families were
followed. The mest significant findings were - first, that the
secondary infecticon rate among the contacts was directly corre-
lated with the vibriocidal antibody titer they had on the initial
blood specimen, such that the rate fell approximately 50% with
each doubling of the antibody titer. A second finding was that,
based on the number of persons with a four-fold or greater rise

in vibriocidal titer, daily rectal swab collectieons for ten days
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missed approximately 20% of the persons with inapparent infec-
tion. This cbservation has broad implications in terms of current
recommendations for identifying carriers in cholers control

programs.

As a result of this study, Drs. McCormack and Barui initiated
a study comparing the e¢fficacy of multiple rectal swab cultures
Vs. purging in detecting carriers. Only preliminary data is
available to date on 46 family contacts who were studied. One
was positive on initial rectal swab culture. This individual
and three others were positive following purging. Of the remain-
ing 42 negative on both culture and purge, the striking finding
was that in this group subsequently daily rectal swab cultures
detected infection in five more. This study is incomplete

and will be completed in the 1967-68 season.

2. The Role of Vascular Permeability Factor
Neutralizing Antibedy in Protection Against Cholera.

Studies of immunity in man to permeability factor (PF) were
initiated in August 1966 when Drs. Eichner and Craig came to
Dacca and demonstrated that convalescent patients neutralized
to toxin when injected into their skin. This study was con-
tinued by Dr., Vernon in collaboratiocn with Dr. Craig who followed
a series of cholera patients serially and demonstrated that
the ability to neutralize PF when injected into the skin
paralleled the rise in the serum PF neutralizing antibody titer.
This led Drs, Hartin and Vernon to follow family contacts of

cholera patients to determine if the ability of neutralize PF
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was associated with protection from the disecase or modification
of the symptoms., 142 contacts were studied by initially deter~
mining their skin test reaction to permeability factor and
following them daily for ten days with rectal swab cultures.
fhe results of this study demonstrated that there was no
Ccorrelation between the ability to neutralize the cholera
permeability factor and the likelihood of being infected with

Vibrio cholerae, or the severity of the symptoms in indivicduals

who were infectead,
The data available to date on PE neutralizing antibody
indicates that the prescnce of this antibody is probably speci-

fically related to previous infection with Vibrio cholerae
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ver,
there is no indication that persons with PF neutralizing antibody
are any less susceptible to clinical cholera than those without
antibody. This is in contrast to the finding that susceptibility
to infection by cholera can be definitely related to the

vibriocidal antibody titer.

€. Antibiotic Prophylaxis in Family
Contactis of Cholera Patients.

The effect of various dosage schedules of tetracycline
were evaluated as a prophylactic agent to prevent infection in
family contacts of cholera Cases. This was done by visiting
families on the day of admission of index case, assigning them
to one of four treatment groups, and taking daily rectal swab

cultures for ten days. The four treatment groups were a placebo
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medication four times a day for five days, tetracycline four
times a day for five days in a dosage of 250 milligrams for
adults and 125 milligrams for children, tetracycline once a
day for five days in a dosage of 1 gram for adults and 500
milligrams for children and tetracycline in a single dose on
the first day only in a schedule of 1 gram for adults and 500

milligrams for children.,

This study established the effoctiveness of a five day
schedule of tetracycline cither in a single daily dose or divided
doses in preventing secondary infection among family contacts. A
single dose of tetracycline was ineffective as a prophylactic
agent.

7. Epidemiological, Bacteriological and
Virological Studies of Non-Vibrio Cholera.

This study was conducted by Dr. McCormack in collaboration with -
the bacteriology.section and in cooperation with the virology unit
of NAMRU-2, ©Non-vibrio cholera is an acute diarrheal disease
which initially will mimic typical cholera. GClinically, en
admission, the patient will present in shock and generally will
respond to intravenous fluid administration. The coursc of
diarrhea is characteristically short after the admission to the
hospital and the stool does not usually have the typlcal rice
water appearance. Bacteriological and serological studics for
cholerez are negative.

Epidemiologically, this discase has a distinct scasonal pattern,
peaking sharply in March and April. This does not correspond to

the diarrhea season in East Pakistan which peaks in July, August
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and September or the cholera season which peaks in November and
December. The hospitalized patients with this syndrome-are
characteristically adults with a slight preponderance of males.
Field studies have indicated that there is no clustering of these
Cases within families and that the cases are distributed through.

out the city without geographic clustering.

Intersive bacteriologic study using anaerobic and aerobic
metheds and for specific pathogens as well as for the pattern of
intestinal flora has been unrevealing. Specimens sent for virolo-
gical studies have not been fruitful in identifying a possible
pathogen when inoculated into a variety of tissue cultures., The
distinctive epidemiological characteristics of this disease inclu-
ding the seasonal pattern and age distribution of cCases suggests
a single etiology. Lack of secondary cases or of clustering of
cases is suggestive of a toxin. Further studies are being carried
out to elucidate the cause of this syndreme which is producing

significant morbidity in adults in East Pakistan.

8. Serological Response of 6 to 12 Month 0Old Infants to
Cholera Vaccine as a Model for Vaccine Potency Testing.

A study has been carried out in ¢ollaboration with Drs.
Margaret Pittman and John Feeley, Preliminary studies have demons-
trated that in 6 to 12 month old children, . a two injection schedule
at an interval of one month provides the maximum booster response.,
Eight different vaccines were tested in this schedule, each in a
group of 20 infants. Four were whole cell phenolized vaccines

containing both Ogawa and Inaba organisms which showed significant
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variations in the mouse potency test. Phenolized vaccines
containing only Ogawa and one containing only Inaba organisms,
a lyophilized vaccine, and Dr. Verwey's purified Ogawa antigen
were tested. One of the whole cell phenolized vaccines was given
to the children in graded doses to determine the dose respnanse
curve. This study revealed marked differences in the infants®
response to the various vaccines., The poorest response was with
the purified Ogawa antigen in which only five of 20 infants deve-
loped detectable Ogawa titers and none developed Inaba titers.
The best response was with theP-SCRL field trial vaccine used
in 1963 in which the mean Cgawa vibriccidal titer was 1:1000 and
the mean Inaba titer was 1:1800. Based on the dose response
turve to the reference vaccine in these infants, it has been
possible to cvaluate the relative antigenicity of these vaccines
in humans. This model will prove extremely valuable in prelimin-

ary tests of future vaccines prior to use in the ficld trials.

9. Serological Response of Various
Population Groups to Cholera Vaccine.

This is a continuing study being carried on by Dr. McCormack.
Collaborators in this study have been Dr. Donald Mackay,Medical
Director of the Sylhet Tea Gardens, Dr. Geraldine Mccgrmack,
Medical Director of the American Consulate Health Unit in Dacca,
and Drs, Tom Vernon and Robert firmstrong, PHS Officers at Atlanta,
Georgia. These studies have revealed that in the East Pakistan
population there is an improved vibriocidal antibody response

/
to a single dose of cholera vaccine with increasing age. Infants
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under one year show almost no detectable titer following a single
dose of vaccine, whereas by the age of five years, children develogp
antibody rapidly in 2 pattern characteristic of a secondary res-
ponse. A similar age pattern of antibody response has not been
found in a study of American children. Whether this rcelates to
nutritional and constitutional factors or exposure to related

antigens has not been defined,

Studies of the American population six months after their
regular cholera booster reveals that the majority of them have
significant vibriocidal titers suggesting that protection produced
by vaccine is persisting beyond the six month period in this group.
Studies of the effect of a single vs. a two-dose injection sokedule
has indicated that the only individuals benefiting from the booster
dcse are those that had an inadequate response to the primary
injection. Those persons who developed a good titer following

the first dose did not show significant boosting.

10. A Comparison of the Effecctiveness of a High Dose
of Tetracycline Schedule with Routine Schedule.

In this study, cholera patients admitted te the Matlab Fiaild
Hospital were randomly assigncd to two programs. One group
received 250 milligrams of tetracycline four times a dey for five
days, the second group received 1 gram of tetracyeline on admiss-
ion, 500 milligrams every two hours for four doses aﬁd then
250 milligrams every six hours for five days. The initial high
dose was tried because of reports from other laboraterigs sugges-
ting that this schedule would further shorten the course of

diarrhea and intravenous fluid requiremente.
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A total of 265 patients were tested on these two schedules in a
strictly controlled manner, e¢valuating the clinical course by
mean intravenous fluid requirement and mean duration of diarrhea.
There was no significant reduction of the course by the high

dose regime as compared to the standard tetracyline program.

11. A Prospective Study of Development and Acquisition of
Intestinal Pathogens in Infants from Birth through Two Years.

This study has been carried out in Rayer Bazar where infants
were followed from birth with weekly visits for thc first three
months of life, bi-weekly visits for the next three months and
monthly visits through the end of the first year. Stool cultures
for enteric pathogens were obtained at each of the weekly visits
and a stool specimen for parasites was obtained monthly. Observa-

tions were made on any clinical illness that the child had, and
the child was weighed to determine the growth pattern.

This study was combined with an zctive medical care program for
the child, including immunizations. Out of 113 infants that were
initially picked up for study, 83 were followed through the end
of the first year. The growth curve revealed that the infants'
weight during the first week of life averaged 5,78 pounds, or
approximately 2 pounds less than the average American infant,

The babies' growth pattern followed that of American infants
through the first three months, but then slowed down so that by
the age of six months, the Pakistani infants weighed on the
average three pounds less than a comparable group of Americans.

At nine months, they were five pounds less, and at the end of

oneé year, the average weight was 16,47 pounds or six pounds less
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than American infants. During the period of study, a total of
22 infants were found to have pathogenic E. coli including eight
in the first month of life, Shigella was detected in nine,

including one in the first week of life,

Between the sixth and twelfth month, a large number of infants
began to have protozoa and helminths in stool specimens so
that by the end of the first year, 34 had protozoa and 18
had helminths. One child hed inepparent infection with Vibrio
cholerae during the fifth month of life, during the time that
cholera was in the iocality. These studies of these infants
are continuing to define in more detail the pattern of acquisi-

tion of intestinal pathogen as they becomc older.

12. Sociological and Anthropoaloaical,

These studies are being carried out by Miss Act Jarv with
particular reference to the patterns of maternal and child care
in a collaborative study with the prospective infant study
mentioned above. The community reaction to the maternal and
child health program being carried out in Rayer Bazar was defined.
A detailed description of the observations made in these studies
cannot be given in this report; however, it was shown that such
factors as the family's attitudes about an unciean period fer the
mother and child shortly after birth and factors of purdah and
belief that certain days of the week had abundant evil spirits
influenced the family's participation in the child care program,
Weighing a baby was considered bad since it was thought it might

attract evil spirits to the healthy child. Customs such as



E/15

requiring a week-long ceremony to the Smallpox Goddess prior to
permitting a child to be vaccinated influenced the vaccination

program,

This study was extended into a more detailed study of families
which refused to cooperate in the infant care program. The atti-
tude of dominant members in joint families was shown to be a
very significant factor influencing cooperation. An extensive
study was made of child rearing in Chatgaon Village adjacent to

Dacca. The details of this study will not be reviewed here,

13. Demographic Studies in the Matlab Field Trial Area.

Because of the large populaticn und

{2

r daily surveillance in
the vaccine field trial area, a regular registration of birthsand
deaths was initiated in March 1966 %o provide demographic infor-
mation that is not available in rural East Pakistan. Analysis

of the first year's tabulations indicates that the birth rate

is 46 per 1,000 and the death rate is 12 per 1,000. Mortality
rete is highest in children under one, averaging 125 per 1,000.
The crude rate of natural increase in this population is 3.3% per
year. Observations of the births revecal a sharp secasonal
pattern with almost 50% of the births occurring in the months

of September, October and November. Lifc tables, age specific
fatality rates, and gross and net reproduction rates are at

present being calculated,

-
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14, Immuno-Chemical Studies of Cholera Antibody.

The immunoglcbulins involved in the serum antibody response
to cholera have been characterized. By absorption studies it has
been shown that antibodies to cholera are found in the Gamma M,
Gamma G and Gamma A globulin fractions. In the vibriocidal
antibody response, the carliest detectable titer is due to
Gamma M globulin which peaks at 7 days followed by a Gamma G
reSponsé which peaks by the tenth day. A similar pattern is
seen for the agglutinating antibody response. Permeability
factor neutralizing antibody is exclusively 2 Gamma G globulin.
Over 90% of the vibriocidal activity and 80% of the agglutinating
activity is due to Gamma M globulin. Transplacental transfer of
vibriscidal antibody has been demonstrated. This is due exclu-
sively to the transfer of Gammz G globulin. Studies of cholera
stool in collaboration with Dr. Crabbe have revealed that the
stool contains from 20 to 50 milligrams per cent of Gamma A
globuling 6 to 10 milligrams per cent of Gamma G globulin and
trace detectable améunts of Gamma M globulin. Preliminary
study suggests that there is agglutinating activity to heat-
killed vibrios in the Gamma A globulin fraction. Studies are
continuing to characterize the immune response to cholera in

intestinal secretions.



E/17

EPIDEMIOLOGY PROGCRAM FOR FY68

In addition to the continuation of the vaccine field trial,
the studies outlined below will have their emphasis on the mild

and inapparent infection with Vibrio cholerae utilizing secrological

techniques as the means of identifying these infections. The
study in Mehron Village last year by Dr., McCormack utilizing
paired serum specimens as a methoa of identifying inapparent
infections revealed an infection rate of almost 3.5% in the
community without a single clinically apparent case of cholera.,
Serological surveys in the control group in the vaccine field
trials suggested that between September 1966 and January 1967

more than 20¥% have been infected with Vibrio cholerae although

the case rate in this group was less than 0.5%. With these
findings suggesting an extremely high infection rate in the
population, the studies this year have been designed to confirm
this observation and to define the role of individuals with
inapparent infection in the transmission of cholera. The major

specific studies are as follows:

1. 1967 Cholera Vaccine Field Trial.

This will be a continuation of the 1966 field trial designed
to answer two major questions: (1) What is the duration of effec-—
tiveness of the two-injection schedule that was given in 19663
(2) What is the effect of the booster dose of vaccine in the popu-
lation immunized in 1966, In the trial there will be four vaccine

groups: The control group last year will receive another dose
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of diiphtheris-tetanus toxoid and remain as conirols this year.
The group receiving a single dose of cholera vaccine last year
will receive a booster dose of cholera vaccine this year. The
group receiving two doses of theclera vaccine last year (which.
was twice as large as either the control or the one-dose group)
will be divided in two. Half of the two-dosc group will receive
a bcoster dese of cholera vaccine. The other half will receive
an injection of diphtheria-tetanus toxoid. The vaccine program
began on September 20, 1967 and will be completed on October 31,
More than 90% of those who received two injections last year are
receiving their third injection dose this year. Thus the study'
population will be approximately 9,000 children in each of the

four vaccine groups.

2. Serological Surveys of Matlab Vaccine
Ficld Trial Population,

In September 1967, serum specimens were collected from all
children under 14 in every 30th family in the field trial popu-
lation. Specimens were obtained frem 1800 children. These
same children will be hled again in November 1967, January 1968
and April 1968. The four specimens from individual children
will be titered simultanecously to detect rises in vibriocidal
antibody. This study will give us a broad look at the freguency
of inapparent infection in the entire field trial population as
estimated by the titer rises ( and falls) in the serial serum

specimens,
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3. Inapparent Infections in Children.

A group of 100 children in Matlab have been selected. A serum
specimen will be obtained prior to the cholera season, and the
c¢hildren will be cultured daily throughout the cholera season,

A second serum specimen will then be obtained and serum pairs
will be titered. The frequency of inapparent infection detected
by daily culturing will hbe compared with the frequency found in
paired serum specimens.

4. A Study of Re-Infections with Cholera in
Convalescent Cholera Patients.

Long-term serological fellow~up of 130 convalescenf cholera
patients last year revealed one child with a significant rise
in vibriocidal titer in the Spring cholera season. This study
is being extended by a continuing follow-up of that group of
convalescents, plus an additional 330 persons who had cholera
during the 1963-65 chelers geasons in Matlab. Serial serum
specimens will be obtained from these 460 persons at regular
intervals through the 1967 cholera season, The frequency of
re-infection will be estimated by the number of individuals
showing a significant rise in vibriocidal titer.

5. A Study of Factors Influencing the Pattoern of Spread of
Cholera with Particular Reference to Inapparent Infections.,

In this study, three villages in Matlab and three communi-
ties in Dacca City with a total of 10,000 persons, have been selec-
ted for study. A detailed cténsus and environmental survey has been

conducted in each of these six localities. Base line serological
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spenimens have been obtained from approximately 75% of this popu-
lation (7500 specimens), Daily house to house surveillance and
c¢ulturing of all diarrheas will be carried out in each of these
communities throughcut the cholera season., 1In additien, in the
three Dacca communities, regular routine sampling af water souroeces
will be made. At the end of the choleras season, the second sero-
logical specimen will be rbtzined from the populatiaen. Frem this
study, we hope to define the pattern of transmission of both
clinical and inapparent infections of ¢holera and determine the
sociological and environmental facters that are significantly
related to transmission of the disease, Additionally, in one of
the rural villages, migrants will be routinely cultured and given
a three day course of tetracycline te determine if thies prophylaxis
has any significant effect in protecting a village from infectinn
with cholersa,

6. A Study of Persons with Inapparent Infection
With Vibrio Cholerae.

Because of the high frequency of inapparent infections in
family contacts of cholera cases, these contacts will be hospitalized
for detailed observation. This will include a comparison of
rectal swabs vs. purging in deteeting infection in these contacts,
and quantitation of vibrio excretion in the stmol contents of
the infected contacts. Efforts will be made also to abtain samples
for culture from various locations in the small bowel to determine
the lacatian in the gut of the infecting organisms. Hospitalization
will alse permit a more careful clinical evaluation of the indivi-

duals with inapparent infection to determine if there are mild
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symptoms which may escape detection in the field,

7. Antibiotic Studies.

These studies will be carried out in the hospitalized cases
in Matlab and will be a continuation of observations made on
children in Dacca last year on the effectiveness of a low-dose
schedule tetracycline and furszolidone. Cholera patients will be
randomly assigned into a control group, a standard tetracycline
group, a low-dose tetracycline group (20% of the usual dose), and
a furazolidone group. The ciinical course in these four groups
will be evaluated by standardized technigues and in addition, prior
to discharge, patients will be purged to determine the effectiveness
of the schedules in eliminating the infection. An additional
group will be given “chloramphecnieol in the usual dosage to study

the effect of this drug on *the antibody reésponse to cholera,

8. Labaratorv Studies of the Immune Response to Cholera.

In addition to providing serological support for the field
studies cutlined above, the immunology laboratery will be engaged
in two major area of study. First will be a standardizatien of
the toxin neutralizing test for use in titrating the fingertip
specimens and then an evaluation of this test as an epidemiological
tool by comparing toxin neutralizing titers with various popula-
tions. Preliminary information suggests that this test could
prove as sensitive as the vibrioscidal test in detecting inapparent
infection and more specific since it would not be influenced

by experienceé with cholera vaccine.
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The second area under investigation in the laboratory is a
continuing investigation of the mechanisms of immunity in
cholera. Preliminary data from Dr. Rowley's laboratory suggests
that opsonizing activity can be detected in intestinal secretion.
Opsonizing assays are being established in the laboratory.
Studies will be carried out to determine the opsonizing

activity of convalcscent cholera serum and of stool during

the course of clinical cholera. If this proves productive,
opsonizing activity in the intestinal secretions following
vaccination will be studied, and field studies of the relation-

ship of this antibody to immunity will be initiated.
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Appendix 1
Epidemiology Section
Personnel 1966-67
The listing below gives the staff of the Epidemiology Section
at the beginning and the end of the fiscal vear., During this time.
the permanent staff increased from 99 to 133 persons, a 34% increase
in the staff. The increase in the Dacca staff was due primarily
to the transfer of two divisions from Clinical Research Section to
the Epidemiology Section during the fiscal year. These were the
immunology laboratory which added 7 members to the Epidemiology
Section, and Medical Records which added 1l staff member. The only
unit in the Epidemiology Sectiocn that was expanded was statistics.
A fully qualified statistician was hired o head up the unit, and

3 additional statistical assistants were added,

The increase in the Matlab staff is due primarily to the
doubling of the field trial area during the fiscal year. This
doubling of the study area was accomplished, however, by an in-
crease of the permanent field wrrkers (sanitary inspectors, field
assistants and speed boat drivers) from 57 to 75 or only a 32%
increase. This was accomplished by a complete reorganization of
the field surveillance procedure. The other major additions to
the Matlab staff include 6 guards which have become necessary
because of several thefts in the field stations, and one cook as
we are now feeding patients since they are being kept for studies

in the hospital.



A, Foreign Staff

Dr. W. H. Mosley
Dr. W. M., McCormack
Dr. A. R, Martin

Miss Aet Jarv

Position
Chief, Epidemiology Scc.
Epidemiologist
Epidemiologist

F 4
Anthropologist

Miss Diana Bowen Lab.

B. Dacca Staff

Position

Physician

Research Associate
Senior Research Assistant
Research Assistant
Research Technician
Laboratory Technician
Statistical Assistant
Medical Records Keeper
Sanitary Inspector

. Field Assistant

Aide Nurse

Interpreter

Laboratory Attendant
Security Guard
Messenger

Messenger (temporary)

Tetal:
Private Secretary(part-time)

Technologist

July 1966

—

1

1
28
1
29
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Date Joined
June 1965
Jan., 1966
Dec. 1966
Sept. 1966
March 1967
June 19067

{3
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C. Matlab Staff

Position

Physician
Wardmaster

Junior Staff Nurse
Aide Nurse

Ward Attendant
House Cleaner
Guard

Cook

Sanitary Inspector
Field Assistant

Speed Boat Driver

Total Dacca and Matlab

Total:

July 1966
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June 1967

—

——---.._--.—_.__..-——...--.——..__...__—_-_--_.—o—.__._._—-.—_—-——-.-—.q_.____———-—

Temporary Staff - Matlab

Lady Field Visitors

Beatmen

Total Temporary:

T7

26
133



LIBRARY REPORT FOR FY67

An earlier report included most of the library activities in

progress. A brief mention of these includes:

as The Library supported jointly by the Institute of Public
Health and P-SCRL has created great interest and awareness of its
increasingly wvaluable collections among the medical community in
Pakistan by regular publication and distribution by postrof "Recent
additions to the Library". All bound journals are included in
the "Union Catalogue of Scientific periodicals in Libraries of
Dacca" which informs scientists and other research workers outside
the laboratory of our journal resgurces.

b. Loan facilities are being extended to other Institutions.

¢. The library's stocks are increasing vigorously with fresh
acquisitions,

d. Among the library services to our research investigators,
zerox copies of required articles are being made available through
inter~-library loan from U.S. National Library of Medicine.

€., Photocopies of locally available journal articles are
mostly ordered from Pakistan National Scientific Documentation
Center, Dacca, because of the extra heévy load being put on the
Laboratory-owned photocopier,

It was noted that many periodicals coming from Britain had
breaks in sequences due to numbers being lost in the post. The
library of NIH was contacted through Mrs. Doris Parkinson to help
with missing back numbers, Similarly the library of the ¥W.H.CO.

is being contacted for gifts of duplicate medical literature
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to fill the gaps in journals. The outcome may result in a soundly
based "exchange system for duplicate medical literature"™, Such a
system would augment our journal files in a significant way,
especially as the back files of journals are needed more than ever
before. This need is mainly increased with incoming guest inveséi-
gators who reguire numerous references to articles and periodicals
which we do not have, and are not available locally. Much valuable
time is lost in waiting for the xerox coples of required articles
to arrive from the National Library of Medicine at Bethesda. The
heavy demand on inter-library loan services calls for serious con-
sideration of the acquisition of back files of journals. Back files
of medical journals in microprint, if available, would be cheaper

and space saving.

In order to be uptodate with cholera information, an effort
is being made to make card entries for required articles on cholera

published from 1963 to date,

A heavy additional strain placed upon the library's available
space and personnel increasing due to a number of regular seminars
on Medical Topics of interest. Many local physicians and other
specialists attend these. The library, at present, is the only
available space for such meetingss thus cataloguing, current perio-
dical circulation, binding preparations etc. are curtailed during

such meetings,



LibraryAcquisition during July 1966 to June 1967

1. Acta Pathologica et Microbiologica Scandinavica.
2, Acta Tropica.

3., Blochemical Society Symposia

4. Eastern Librarian

5. ICLA Bulletin. ( Int. Committee on Lab. Amimals)
6. Information on Lab. Animals for Research.

7. Laboratory Animal Care.

8. Laboratory Animal Digest

2. Medical Annual
10. Pakistan Journal of Family Planning

11. Recent Advances in Clinical Pathology

12. Recent Advances in Gastroenterology

Subsc¢ription to the following three journals was discontinued.

1. Water Pollution Abstracts.
2. Medical Officer.

3. Willings Press Guide,



Library Statistics: July 1666 to June 1967.

ACQUISTITIONS
P-SCRL 1pH TOTAL
Books added 494 195 689
Bound Journals added 921 4 925
Gift books received:
Bengali 75
English Fiction 14
Medical 82
P-SCRL I1pH IOTAL
Total acquisitions 3860 719 4579

Inter-library loan of zerox copies: Requests made to National

Library of Medicine total: 339 articles,

Photocopy pages provided to research investigators from P-SCRL
photocopy eguipment and local order to PANSDOC P-SCRL=220 pp.

+ PANSDOC+1410 pp. (Exact statistics not available from technician).

H

Expenditure on library materials: { As collected from the library
accession register).

Books: $ 2010 £228-0-0 Rs. 905.00

Periodical subscription-.: & 2000 £390~0-0 Rs. 720.00
APProX.

Journals, books, reprints

binding: Rs.4542.90

Photocopy charges to PANSDOC: ks, 705,00

Equipment, furniture, etcs Due to lack of space, shelving units
cannot be accommodated in the library
even though 17 book cases had been
requested earlier,
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Present Library area:

Present area of the main room of the Library, containing three
reading tables and eighteen chairs plus stacks and periodical

display cases.
34x30 = 1020 sq ft.

Area of conference room containing a large conferense table and

twelve chairs plus wall bookcases.
21x12 = 252 sqg.ft,.
Area of cataloging, storage, book preparation and typing office

21x7 = 147 sq ft.

Total present space = 1419 sqg.ft

Future Reguirements Estimated:

A. Acguisitions. (in volumes)

Based on FY67 total acquisition = 1614 volumes.

Estimated Cumulative Totazl Volumes . FY
5000 68

7500 69

10,500 70
14,500 71
18,000 72

B, Space Reqguirements:

1. Area for housing the collections:

2 book-cases standing face to face require = 48 sg.ft,

30 1" n " 1"

1

720 sq.ft.

Existing 40 + 180 book cases estimated
{9 years) standing face to face require = 5280 sq.ft.



2. Area for library users:

Table and chair per reader area

Table and chair for twenty areas

3. Area for library staff work:

4, Grand

l.

7.
8.

Sections for incoming books area
Sections for books in process area

Recent periodicals circulation
storage area

Storing loose journals for binding
area

Incoming bound journals area

Journals stacks for photocopy
reserve area

Incoming reprint articles storage area

Section for reprints being processed
area

Staff{ seating space area

Work space area

Total of Estimated Area:

For howsing wcollection
Reference Section

For Library users

For staff and work space
Extra space for passages,etc.

Cat. cabinets, vert. files, reprint
collections

Seminars, library exhibitions etc.

Conference room

Total:
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i}

36 Sq.fto

n

720 "

= 45 sqg.ft.

= 45 v

= 90 "

= 60 "
= 45 n

- 45 1]

= 20 "

= 20 "
= 180 "

= 200 "
750 sq.ft.

= 5280 sq.ft.
= 5boo "
= 720 "

= 750 "



C. Eguipment, Furniture for FYé&S,

25 Book cases, 2 filing cabinets, display equipment, photocopy

equipment. Estimates for five years would be as follows:

1967-68 1968-69 1969-70 1970-71 1971-72

24 30 38 44 50 = 186 Total

bookcases

(average cost per bookcase = i:.250 to Bs.300)
Total book cases for shelving likely to be required in next

five yecars similarly vertical file cabinets, catalog cabinets,

and other items of library use would be regquired,

D. Estimated Costs FY68,

For book purchases 7000 £800 Rs« 4000 ( $40,000)Next
five
years.,

For Periodicals

subscription 5000 £500 Bs» 1000 { %50,000) »

Back files of Periodi.

cals: $20, 000

Photocopying charges Rs. 300G  (BRs.20,000)

Furniture, eqguipment RBso10,000(ks.70,000) ™

Half way through FY68, the expenses are a guide to future
estimates, (from June to October,1967s %2500 for pericdical subs-
criptions USA, %3075 book orders from USA). The budget needs a
planned rise toge¢ther with the factor of rising costs, e.g. cost
of scientific and medical periodical subscription= 30 to - 40 per
Cost of a book on scientific or medical subject = 20 yees

Similarly binding costs, equipments, etc. would show a steady rise

in cost.
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MAINTENANCE REPORT FQR FY67

One of the several factors that have seriously hampered
research has been the lack of the proper organization of
maintenance facilities. With the arrival of Mr. Mark Tucker,
Maintenance Officer, from the United States in August, 1967,
a8 separate Maintenance Section was established with responsi-
bility for all laboratory equipment and instrument servicing
and repair, building maintenance and modifications, plumbing,
carpentry, electrical repairs, servicing of outboard gngines
and the servicing and repair of vehicles not maintained by
USAID/Dacca (USAID has standardized on certain trade makes
and is seriously limited in providing service to other makes).
No new staff is contemplated with this new re-organization.

However, with the proper organization of maintenance
there is still a lack of many tools and pieces of equipment
that the new Maintenance Officer will need if he is to provide
adequate and effective maintenance support to the laboratory,
An estimated 56000 is needed for fitting out the Maintenance
Section with proper tools and equipment. Although several
pieces of "surplus” maintenance equipment were sent to the
laboratory from NIH, only two pieces are in operating condition;
other items are either incomplete, wor.n out or were damaged

in transit.
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Many of the problems of servicing and repairing the fleet
of vehicles could be overcome if the laboratory could standardize
on one make of automobiles., USAID/Dacca which provides ganoline,
oil, servicing and repairs has standardized on Chevrolets and
Jeeps, and the laboratory is therefore forced to maintain the
other makes which it owns. The laboratory does standardize on
Chevrolets and Jeeps for those vehicles donated by the US
Government, but cannot on those vehicles donated by other SEATO
member countries, such as the United Kingdom and Australia.
However, the laboratory is making efforts to standardize on

as few different makes as possible.

During FY67 the laboratory received two new Austin sedans
from the U.K. and two new Jeep Wagoneers from the U.S. These
were a welcomed addition to a fleet of vehicles many of which
need replacing. An additional four new replacement vehicles,
preferably of the station wagon or Carryall type, should be

ordered during FY68.
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DACCA WARD REPORT FOR FY67

A total of 3,251 patients were sdmitted to the ward during this year:
1,734 cases were acute cholera, with 31 deaths, See Tables I and 11 for

breakdown.

Thirty five patients with acute cholera were pregnant, a considerable
humber being full term. Three living male bahies were delivered in the ward,

with no complications, and four were stillborn,

The "'season” started in September 1966 with severe outbreaks of cholera
in a small town 16 miles from Dacca and also in some villages across the
river from Dacca. The admission rate steadily increased over the following

weeks: the peak figure was 39 admissions in 24 hours, and the highest census,

at any one midnight was 147 patients, plus about 100 attendants. One
attendant per adult patient, while the patient is in the acute stage, 1is
permitted, and one parent stays with a8 child patient for the duration of
hospitalization., This arrangement relieves the nursing staff to sone extent,

though increases work in other departments as the attendants are given food.

More than 50 percent of the cholera admissions during this epidemic
were below the age of 10 years and approximately 100 children were put on
an antibiotic study which necessitated a stay in hospital for 21 days.
Without attendants, it would not have been possible to keep these children
in hospital for this length of time under study. More convalescent space
was needed and a tent and bamboo hut were put up to accommordate these

patients,
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As the patient load far oxceeded anticipation, shortage of chemicals
for I.V. fluids, needles, syringes, disposable 1.V. sets, etc. cccurred and
extra supplies had to be bought from the local market and outside Pakistan

at considerable cost.

All X.V. fluld for patients was being prepared in the small pharmacy
attached to the ward. 1In November 1966, 3,688 liters were prepared. As
this small unit was not equipped to cope with such gz huge amount, a larger

unit was set up in the Chenistry Section,

It must be mentioned that at no time during this hectic season was the
regsearch work stopped. The ward staff, medical, nursing and all others
responded to The challenge of coping with epidemic cholera, at the same time

maintaining a high standard of care, assisting the research physicians and

enabling the research work to be carried on.

After this exceptionally heavy scason the number of cholera patients
admitted to the ward dropped abruptly from 237 in January 1957 to 15 in
February 1967. The number increaced very slightly again for the next three

months and then in June only two patients with acute cholera were admitted.

A wide variety or clinical entities with diarrhea were treated and
investigated also. The number of children suffering from malnutrition and
kwashiorkor-like states incressed. These children present complicated
problems in fluid and electrolyte balance and often have multiple infections
on admission, After these problems are handled, these children may require
several weeks hospitalization for correction of malnutrition, during which

time they require a good diet and good nursing care,
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During this epidemic two extra nurses and some deomestic staff were
employed on a purely tenporary basis, but though the patient load has
increased over the years, the total nursing staff remains more or less the
same ~ Senior Staff nurses = 6, Junior Staff nurses = 4, Aid nurses = 9,

The X-Ray department has been enlarged, giving improved facilities,

Three male nurses have been taught to take simple X-Rays, develop plates,

etc. and so relieve the trained X=Ray technician. See table III.

The patient load increased very considerably in 1966-57 and the
research program has become more complex and intensified, occasioning the

need for more beds and special ‘study' rooms,

These two factors have brought to light the urgent need for more bed

_____u_Juuuxg_a_penmanen%—e9ﬂva%eseant—wardT—*sidE—rUUms' 10T the nursing of the

dangerously 111 and dying, and isolation of some cases, separate cubicles
for minor procedures such as sygmoidoscopy etc., and even a separate
‘delivery' room for the few full term bpregnancy cases admitted with cholera.
Such expansion would of course include the usual showers, latrines, nur-

series, storerooms etc. on an adequate scale,

Without any alterations or installations it is extremely difficult
to envisage how the high standard of research and patient care, which

the Laboratory's increasing world wide reputation demands, can be maintained.
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ADMISS8IONS TO CRL WARD -~ 1lst July, 1965 to 30th June, 1967

Table 1
CHOLERA NON~CHOLERA
Diarrhea
Admissions Death Admissions Death
Children 10 vears
and under anl 10 583 18
Males over 10 years 489 1 349 10
Females over 10 years 344 1 385 3
1734 12 1517 31
Total admissions = 3251
Tahle II
Mon th Total CHOLERA NON-CHOLERA (Diarrhea)
admissionsg Total Death Total Death
July 1966 94 14 nil 80 2
August 70 2 nil 32 1
September 131 59 1 69 1
October 294 21a 3 75 nil
November 608 444 2 154 2
December 810 627 2 183 k]
January 1967 382 237 3 145 3
February 119 15 nil 104 2
March 190 27 nil 163 2
April 258 a3 1 215 9
May 189 37 nil 152 35
June 106 2 | nil 1n4 3
Total 3251 1734 | 12 1517 31
]
! — I ] —
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Table Il1I

X-Ray Department — from lst July 1966 to 30th June, 1967

Type Total Patients Employees
Chest X-Rays 1206 781 425
Opaque Medium 77 51 26
Othaers -

Abdomen, extremities, etc,. 729 535 194

Total 2012 1367 645
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CI1/P3

CI/P4

TECHNICAL COMMITTEE MEETING 1967
- @.'_3

ey
CLINICAL INVESTIGATION RESEARCH PROTOCOLS .

Unidirectional Fluxes of Sodium and Water Across
the Intestinal Wall in Acute Cholera and Normals.

Dr.J.0. Taylor, Dr. J. Kinzie, Dr. Ruth Hare
and Dr. R.A. Phillips.

A new method for measuring unidirectional fluxes of
l1sotopically labelled compounds across the intestinal
wall, using a bolus injection of isotope and a non-
absorbable marker.

Drs. R. Hare, Kinzie, Taylor, Phillips.

Measurement of intestinal permeability in acute
and convalescent cholera by diffusion ratio technique.

Dr. J. Kinzie, Dr., J.0. Taylor, Dr. Ruth Hare
and Dr. R.A. Phillips.

Oral lavage of a solution containing glucose,
electrolytes and tetracyCline as a method of
treatment in acute cholera.

hm LY D Ial

CI1/p5

CI/Pé6

C1/P7

Ccl/ps8

Cl/p9

C1/P10

bre—itdsRs—Istam & —P=SCREWardPhysicianses
Balance Studies in pediatric cholera patients.
Drs. M.M. Rahman, K. Hare, W. Rahman & R. Hare.
Study of body composition of children in East Pakistan.
M.M. Rahaman, K., Hare and R. Hare.

Study of nutritional status of children in cholera
and c¢ther diarrheas.

M.M. Rahaman, $.G. Rahman, K.S. Haque & K. Hare.
A study of proteins of ithe Cholera stool.
Robert S. Northrup, M.D.

Secretory piece in cholera stool.
An Addendum to "Proteins of Cholera Stool"™ protocol.

Comparison of techniques for collecting secretions
from the normal human intestine,

Dr.R. Northrup.
cont'de..2



CI/P11 Radioimmunoelectrophoretic analysis of human serum
and stool for V. cholerae binding antibody.
Dr. R.S. Northrup,
Cl/P12 Immunohistology studies in cholera - 1967-68.,
Dr. R.S. Northrup,

CI/P13 Preparation of Antisera for use in Cholera-related

immunologic studies.
Dr. R.5. Northrup.

Ci/Pl4 Withdrawn

CI/P15 Electron microscope study of small bowel and
rectal biopsies in acute cholera and normals.

A. Abraham and R.S, Northrup,
CI/Pl6 Comparison of virus isolations in cholera and other
bacterial diarrheas and normals.
A. Abraham
Ci/P17 Studies in experimental cholera in animals.
Drs. Nalin & Cash.

CI/P18 Part I: Determination of drug effects on intestinal
water and sodium flux, volume and flow rates using
Na22 and a non-absorbable marker,

Drs. D.R. Nalin & R.4. Cash.,

CI1/P19 Withdrawn.

C1/p20 Comparison of a commercially-available intravenous
acetate solution with standard bicarbonate replace-
ment solutions in the rapid correction of the acidosis
of acute cholera and other severe diarrheas.

Dr. A. Majid Molla & P-SCRL CI Section & Ward staff.

CI/pP21 Withdrawn.

C1/p22 Withdrawn,

cont:"d: .,..3



CI/P23

ci/p24

CI1/P25

cl/p26

=3=

Oral lavage of vibriophage in acute cholera:

Effects on vibrio counts and stooling rate

Dr, K.A. Monsur, Dr. Ataur Rahman, Dr
Dr.R. Neorthrup & Dr., J.0. Taylor,

Bile salts and bile pigments in rice water
in cholera.

Drs, N. Hirschhorn & I. Rosenberg,

The purification and properties of cholera
Dr. K.M.S5. Aziz, Dr. K. Hare and Dr.R
Spinal fluid in asiatic cholera.

Dr. David R. Nzlin,

-

ol o Haque,

stool

toxin.,

.A.Phillips.
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PROTOCOL

UNIDIRECTIONAL FLUXES OF SODIUM AND WATER ACROSS
THE INTESTINAL WALL IN ACUTE CHOLERA AND NORMALS

Dr. J. 0. Taylor, Dr. J. Kinzie, Dr. Ruth Hare and Dr.R.A.Phillips

Background and Purpose:

Studies of net fluxes of sodium and water in acute cholera done
here last year showed that there was a net loss of sodium and water
along the whole length of the small bowel in acute cholera. Infusion
of glucose into the gut lumen decreased this net loss or actually
caused nat absorption as long as the glucose was present. 1In
convalescent cholera patients and normals there is net absorptian

of sodium and water throughout the length of the small bowel and

this absorption appears to be variably enhanced by intralumenal
glucose.

These studies have showﬁ that the whole length of the small
bowel is involved in the pathologic process resulting in massive
fluid and electrolyte loss in cholera. The colon does not appear
to be involved., They have also shown that intralumenal glucose
increases net absorption of sodium and water. But they have not
shown by what mechanism the bowel suddenly begins to lose large
amounts of fluid and electrolytes -~ or by what mechanism glucose
slows or reverses this process. It is hoped that the unidirectional
flux studies being done this year will give more clues to the

actual mechanism inveolved in these processes,
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Experimental Design:

A technique for measuring unidirectional fluxes across the
wall of intestinal segments has been developed here. This method
is described more fully in the paper "A new method. for measuring
unidirectional fluxes of isotopically labelled compounds across

the intestinal wall” by Drs. Hare, Kinzie; Taylor and Phillips.

The method is based on the same intestinal intubation steady -

state system used last year to measure net fluxes. The patient

swallowed a triple lumen tube open at 3 ports:

An infusion_port and two collection ports

Oral tube tnfusion port Collection
Port I Collection
Port II
D ————
Collec.
Transintestinal tube Colleec. Port 1II
Inf.poxt Port I

The ports are positioned by X-Ray monitoring.,

Net fluxes are measured by infusing a solution of electrolytes
matched in compositicn to intestinal fluid from that level of
the gut in cholera; and a non-absorbable marker {(PEG}. This
solution is infused at a constant rate. Since the marker is
not absorbed, once a steady state is achieved the flow rate

at each port can be calculated by the formula

(Infusion rate) x (PEG conc in Infusion) =

(Flow rate Port 1) x (PEG conc Port 1) =

L]

(Flow rate Port 2) x (PEG conc Port 2)

.,
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The net flux of water is calculated by simple difference
between the flow rate at Pert 1 and the flow rate at Port 2.
The ratios of isoctope to non-absorbable marker with
time given a plot of the rate of disappearance of the isctope
from the lumen. The mean transit time across the segment can
be determined by the appearance of the non-absorbable marker
at the second port. The flow rates at the first and second
port are known from the infusion rate and concentration of
PEG in the infusion and at each port. From the flow rates
and the mean transit time it is possible fo0 calculate the volume
of the intestinal segment. The concentration of sodium for water)
is measured directly. From this the unidirectional filux of
sodium {or water) can be calculated. The net flux is known
from the simultaneous measurement by th method
ased on change of PEG concentration from infusion to port 1
to port 2. The difference between the net and the unidirectional

lumen to plasma flux is the unidirectional plasma to lumen fiux.

Procedures:

1. Patients are selected on admission. All patients in shock
with a positive dark field are given(after they have Lbeen
brought into water and electrolyte balance)a singlé lumen
thin polyvinyl tube (lead tube} with a balloon on the end to
swallow., The balloon contains 2 ¢c of mercury. When the
balloon passes the pylorus it is inflated with 35 cc of

water and allowed to pass through the intestinal tract.

2. A chest X-Ray, stool exam for occult blood, and an EKG are

done on the day of admission. Evidence of cardiac or
-3~



CI/Pl

pulmonary disease ¢or significant GI bleeding excludes

a patient from study.

When the balloon passes per rectum a study tube is attached
to the oral end of fhe tube and pulled into position by
gentle traction on the anal end of the tube. Experience
has shown that it is approximately 65 cm from the mouth

to the ligament of Treitz and approximately 120 cm from

the mouth to the proximal ileum. (approximately 100 ¢m

from the ileocecal valve to the anus). Final tube position
is confirmed by X-Ray.

One 1o two liters of 2:4:1 solution are given through the
infusion tube and samples collected at port 1 and 2 for

PEG blanks. Baseline hematocrit, plasma protein, specific

gravity and electrolytes are measured.

A solution of electrolytes matching the average composition
of intestinal fluid at the level being studied is infused
at a constant rate ( 30 mi/minute). "Average jejunal fluid"
(see Table 1) is used for jejunal studies and "average
ileai fluid" (see Table ?2) is used for ileal studies,

Both solutions are made slightly hypotonic by subtracting
20 mEg of NaCl from the true average electrolyte composi-
tion of cholera fluid from these levels, This is done so
that when 533 mM glucose is added to the solution it does
not become markedly hypertonic - which causes a variety

of undesired changes including an increase in intestinal

volume over the segment.
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After one to two hours of equilibration with this fluid
being infused at a constant Tate, simultaneous collections
are begun at the first and second Collection port by means
of peristaltic constant collection bumps. The collection
Tate at port 1 ig ) ml/minute and the collection rate at
Port 2 is 5 ml/minute, Thirty minute Collections are taken
and PEG concentration and electrolytes in the infusion fluid
and at each port for the 30 minute pooled collection are
determined, Net fluxes of water and sodium are calculated

from this "steady state" data.

turped off), Constant collection at 5§ mt/minute, c¢hanging

FEST tubes each minute, is continued gt port 2, EHSp, Na22

counts and tritiated watler counts are measured in each of

the seria) Samples collected at port 2 until the bolus isg
past, Thig information is used to Calculate disappearance
rates of N322 apd tritiated water and to calculate the mean
transit tinme aCross the segment.,

1 ml of aliquots from each sample are alsqo pocled for a PEG
determination which is used to calculate the port 2 flow rate

during the bolus period,

Steady state measurements and bolus m€asurements are alternated,

Four Steady states and three bolus Peériods are dogne per study
of a single solution, Thuys there are four steady states and

three boluses with no gluccse, Then glucose ig added to the

-5-
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Facilitics Required for the Study:

All of the facilities required for the zbove study are

dvallable at the Pakistan-SEATO Cholera Research Laboratory.

2

Na22, Na”4, and tritiated weter can be counted in the
Beckman Scintillation counter which has just been installed
Na 22

at the laboratory. and Na2?4 were previously counted on

a small Picker Well-type Gamma Counter,

Electrolyte determinations can be accurately measured in
the clinical chemistry leboratory. Sodium and potassium are
done on a Baird Atomic flame photometer, Chloride is done on
a chloride titrimeter, CCp is dene by the Van Slyke manometric
method. Calcium and magnesium are done on the Perkin-Elmer

Atomic absorption spectrophotometer,

PEG is done by the turbidometric meihod of Hyden., 3SP
is done by a simple colorometric method,
The calculations are done by a qualified statistician

under the direction of Dr. Ruth Hare.

I ABLE 1

mE /L
Ma Kl cog
Average Jejunal Gontents 140 7 136 11
Jejunal Infusion Solution 120 7 116 11
I A B LE IX
B K gl e
Average Ileal Contents 140 6 126 20

Ileal Infusion Solutions 12¢ 6 106 20
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PROTOCOL
A NEW METHOD FOR MEASURING UNIDIRECTIONAL

FLUXES OF ISOTOPICALLY LABELED COMPOUNDS
ACROSS THE INTESTINAL WALL.

R+ Hare, J. Kinzie, J.0. Taylor, R.A. Phillips.

Background and Purpecses

Visscher and his co-~workers (1,2) in 1944 first measured the
unidirectional fluxes of sodium and water across the intestinal
wall using isotopically labeled material. Visscher's technique
has been adopted to study the fluxes of sodium and water in the
human intestine using a constant infusion of electrolyte solution
with a non-absorbable marker containing the isotopes whose fluxes

are to be studied (3,4,5),

Mitchell and his co-workers (6) devised-a—bolus—techmique

to overcome some of the limitations of this constant infusion
of isotope. In this technique, an elce¢ctrolyte solution without
lsotope is infused at a constant rate at onec end of the
gastrointestinal tract. When th. patient is purging constantly
from the other end {achievement of a "steady state"), an
instantaneous bolus of radioisotope is injected at the infusion
port. An appearance curve of isotope in the¢ effulent stool is
then determined and from this the unidirectional flux of sodium
out of the gut can be determined.

We have adapted 2 bolus technigue to the study of unidirec-
tional and net movements of isotopically labeled water, electrolytes

and various other solutions across the gut wall of intestinal

Contld...Il.



ci/p2

-0
segments. An electrolyte solution containing a non-absorbable
marker, but no isotope; is infused at a constant rate through
the proximal port of a three lumen tube. Samples are collected
at a constant rate from two distal ports, one 1% cm and one 35 cm
from the infusion port. The net flux of water can be calculated
from the change in concentration of non-absorbable marker (PEG,
polyethylene glycol, average molecular weight 4000) according to

the method of Cooper, e¢t.al.(7),

To study unidirectional flux of any isotopically labeled
Compound, one milliliter of a solution of isotope and of a
second non-absorbable marker {BSP, bromsulfphthalein) is injected

instantaneously through a small tube which exits at the level of

the first collection port. Serial one minute samples are then
Collected at the second collection port until the BSP has
disappeared from the second port. A plot of the log of the ratio
of isotope to non-absorbable marker against time is linear.

A mean transit time across the gut segment can be calculated from
the BSP data. A mean flow rate across the gut segment can be
calculated from the flow rates at the first and second collection
ports. From the mean transit time and the mean flow rate the
volume of the intestinal segment can be calculated. The
concentration of any substance under study can be directly
determined chemically. From this concentration and the volume

of the gut segment, the actual amount of the substance being

acted upon by the gut mucosa can be calculated. From the
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unidirectional transfer rate of the substance (in percentage

per unit time) and the actual amount of the substance being

acted upon, unidirectionzl flux can be calculated (in amount

per

unit time). From the net flux and the unidirectional flux

of the substance out of the gut segment, the unidirectional

flux into the gut segment can be calculated by simple

difference,

are

1)

The advantages of this "bolus method" in which isotopes

injected only in small instantaneous boluses are:

The total amount of isotope given is extremely small,
therefore plasma specific gravity remains negligible,

minimizing the correction for re-entry of isotope into

3)

the gut segments

The total dose of isotope for any given bolus is extremely
small, therefore many studies can be done, and a variety

of isotopes used simultaneously in each study without
reaching unacceptable radiation dosage to the patient being

studied,

A variety of parameters can be monitored simultaneously
including: Mean transit time across the gut segment, flow
rate across the gut segment, volume of the gut segment,
transfer rate of the isotope (which is independent of
these other parameters}, unidirectional flux out

of the segment (which is dependent on all of these other
parameters), and net flux. Simultaneous measurement of

these parameters allows the relationships between them
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to be studied. For example; Is an increase in net
flux of a substance out of a gut segment due to a
change in the transfer rate (therefore an intestinal
wall mechanism) or only due to an increase in pool
of substance acted upon at the same rate? Thus, with
this method, it is possible to be more precise about
the mechanisms of changes in fluxes than with previous
methods in human subjects.

4) By repeatedly measuring such parameters as gut segment
volume and correlating these with changes in net and
unidirectional fluxes, many of the assumptions of the

"steady state" method of Cooper; et al (7), which is

presently used by so many workers in the field of

intestinal abscrbtion, can be tested.

Materials and Methods:

A triple lumen study tube to which has been attached a
fourth much smaller "bolus injection tube" (see diagram) is

swallowed and allowed to pass into position in the jejunum or
ileum. THFUSION PORT

COLLEC T o N LLECTION
/ PORT [ PORT A

!
< frel

e % 1=]

sy

— 15— 2008 i
MIXING S Tas by
SEGMENT \ SEGMENT

BoLUS TuIESTION PORT

e,
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When the tube is in position, an electrolyte solution containing
the desired composition .nd aliso contgining a non-abscrbable marker
(PEG, Carbowax-4000) is {nfused through the infusion port at ‘a
constant rate using a constant infusion pump set, at the desired
rate (30 to 40 ml/minute in our studies).

Samples are collected at a constant rate from the first and
second collection port by mezns of constant collection pumps
(Bowman type finger pump with the input end connected to the
colléction tubes). Port one is set at a collection rate of 1 ml/
minute and port 2 at 5 ml/minute. After initial eqguilibration of
1 hour to achieve a steacdy state of flow across the gut segment
under study, the study is begun by collecting -+ one half-hour sample

from each collection port. The sample collection period at port

two is delayed from the collection period at port one by a period
equal to the mean tvansit time from port 1 to port 2 at that

given infusion rate. These samples are used for determining PEG
concentration at each port as well as the concentration of electro-
lytes and any other substarce under study at each port. From this
data the net flux of water zan be determined by the method of
Fordtrand and Cooper (7) .

After such a "steady state"” collection of 30 minutes, port 1
coliection pump is switched off, and a 1 ml bolus bf radioisotopes
and non-absorbable marker is injected "instantaneously" through
the small bore tube (dead space 0.5 ml) and this is rinsed rapidly
with an addition;l 2.5 ml of infusion fluid. Beginning at the
moment of injection of the bolus, a stop watch is started and

serial one minute sampling is begun at port 2. The sample tubes
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are changed each minute on the minute. Sampling is continued
until no more BSP can be detected in the port 2 fluid. BSP
and isotope concentrations are determined in each sample.
Aliquots of uniform volume are pipeted from each one minute
sample and pooled into a common sample for all of the collection
period. PEG is determined on this poocled sample to give port 2
flow rate.

The transfer rate of the isotope across the intestinal
wall can be calculated by using the standard equation for

exponential decay (or disappearance) of a substance:

- At

Qt= Qpe
Where:

Qo -=—the—dose—itm—the bolus—in cpm of isctope per

milligram of BSP
t

Q4 = the amount of isotope absorbed at time/in cpm
per milligram of BSP.

,R = transfer constant across the intestinal wall,

Acan be calculated as follows:

a = o N

Qo

Qe o
1ln ——

— i

Qo )

1n Qt
=._ _Qo

t

Mean transit time across the gut segment is calculated by

the formula:
$ (BSPxt)

£ (BSP)

tt
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where: tt = mean transit time.

((BSP x t) = sum of the products of the concentration of BSP
in each sample and time.
and
EKBSP) = sum of the concentrationsof BSP in each sample.

Mean f{low rate across the gut segment is calculated by the
formula:

Mean flow rate (ml/min) = Port 1 flow rate (ml/min)+port 2 flow rate

2
Gut segment volume can be calculated by the formula:
Gut segment volume (ml) = Mean flow rate (ml/min) x mean transit
time {min)
Amount of sgbstance under study in gut segment can be calculated

by the formula:

mount of substance = gut segment volume x mean concentration of

substancejwherez mean concentration of substance =

Port 1 conc.of substance + port 2 conc.of substance
2

Unidirectional flux out of the gut segment of substance under
study can be calculated by the formula:

Unidirectional flux (amt/min):>\(% min) x amt.of substance in the
segment.

The unidirectional flux of the substance into the gut lumen
can be calculated from the formula:
Net flux = unidirectional flux out - unidirectional flux in
A positive number means a net flux out.
A negative number means a net flux in.

Where net flux is known from the steady state determination

and the unidirectional flux out has been calculated from }\.
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Bolus periods and steady state periods are alternated. The P2
flow rate is calculated for the bolus period based on pooled port 2
PEG concentrations. Comparing the port 2 flow rates during bolus
and steady state periods confirms whether the segment has the
same state of flow in bolus and steady state periods. For most
of our studies we do seven 30-minute periods to study a single
solution as follows:

Steady state - bolus - steady state - bolus - steady state -
bolus - steady state.

The net flux for each bolus is the mean of the net flux for
the two steady states bracketing the bolus ~ these should be almost
identical.

The iiiEi—ii:ififﬁf1ffffEEEEEE_EEEX3_1iJingggiiungngﬁiidiiy___
of the mean transit time, segment volume and thus unidirectional
flux measurements. (The transfer raté:ls independent of this,
however). A smooth sharp curve indicates a good study with a valid
transit time., An irregular curve indicates some disturbance in
the even transit of the bolus across the segment and therefore no
valid transit time can be calculated.

Summary!t

A new method for measuring unidirectional fluxes of solutes and
water across the intestinal wall of gut segments 18 presented. This
method uses intermittent "boluses™ of isctope and non-absorbable
marker rather than a constant infusion of isotope. The major
advantages of this method ares 1} plasma specific activities remain
negligible thus minimizing the correction for re-entry of the isotope

into the study segment; 2) total radiation dosage is kept very small
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allowing repeated studies and use of multiple isotopes
simultaneously; 3) multiple parameters are monitored
simultaneously, including mean transit time, flow rate,

gut segment volume, total pool of substance under study,
unidirectional transfer rate and unidirectional and net
fluxes. This allows relationships between these parameters
to be studied; 4) the validity of many assumptions of the
"steady state" method can be checked repeatedly during

any study,
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PRCTOCOL

MEASUREMENT OF INTESTINAL PERMEABILITY IN ACUTE
AND CONVALESCENT CHOLERA BY DIFFUSION RATIO TECHNIQUE

Pr. J. Kinzie, Dr. J.0, Taylor,
Dr. Ruth Hare and Dr. R. A. Phillips

Measurement of intestinal permeability to solutes in intact
man with the use of perfusiocn technigues may be approcached in

twb Ways.

1) A reflection coefficient i.e. the ability of a solute to act
osmotically and draw solvent water inte the intestinal tract
can be measured®. This requires high concentrations of
solutes in the gut segment, and moreover is subject to large
errors if there is low rate of flow in relation to osmotic
pressure gradients, or if the mucosa is in a state—ofmet——
gut lumen to plasma Flux.>

2) A method based on "restrictive diffusion €55,6 involves
the simultaneous monitoring of diffusion rates with compounds
of different molecular radii. A membrane with a small pore size
readily distinguishes between large and small moclecules

permitting the smaller to pass more readily than the large.

This difference can be expressed as a ratio of diffusion.

If diffusion of two test substances is measured simultaneously,
variables such as pool size, path length and changes in flow rate
will cancel in the ratio, which becomes a function of the cross-
sectional area of the channels available for diffusive processes.
Both soclutes are assumed to cross the membrane through the

identical set of chanamels, back diffusion 1is
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assumed to be small due to dilution in -an infinite
pool, and the molecules must be marked in some way for identi-
fication, Tritiated water and a series of carbon-l4 labeled
compounds of various sizes have proven to be of great wvalue in
such studies., THO with a molecular radius of 1.54, C34 labeled
urea with a molecular radius of 2,34, and Erythritol with a
molecular radius of 3.3A are of convenient size for the study
of pores in biological membranes which have been estimated
to have a pore.size of 4—9A293’6.

It would be of particular interest to obtain repeated
observations of selective permeability in the choleraic intes-

tine during the acute phase and during early and late convales-

¢ence, since several workers have postulated that alterations
in permeability are important in cholera and there is evidence

9
for altered absorption during the acute recovery phase’.

Method:

Adult male cholera patients will be intubated following
rehydration. and achievement of a satisfactory clinical state.
A normal chest X-Ray and EKG, without history or physical
findings suggesting co-existing disease will be required for
all patients undergoing the study. The triple lumen polyvinyl
tube to be used has been described elsewheret?10, 1% possesses
an infusion port,with collection ports 12 and 3% cm beyond
the infusion port, A thin polyvinyl "bolus™ tube also ends

15 ¢cm beyond the infusion port. For jejunal studies, the

-2
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infusion port will be positioned 65 cm beyond the teeth,

which in East Pakistaniadults is just beyond the ligament

of Treitz and the position of the tube will be verified

immediately after the study by X-Ray. For ileal studies,

the infusicn port is permitted to pass to 120 c¢cm from the

teeth, and tube position is verified before and after the

study by X-Ray.

After the tube is in place, intestinal

contents will be withdrawn and determination of the electro-

lytes and urea will be performed.

A solution approximating

the urea concentration but hypotonic with respect to sodium

and chloride will be infused at the rate necessary to give

a mean flow of approximately 30 c¢c per minute across the

segment being studied.

- The composition of infusion solution will be about:

Iieal

Urea

Jejunal

Urea

Na
K
HCO1

C1

Na

HCO4

Cl

120 mEq
6 n
20 "

106 n

3- 5 mM/L

120 mEq
7
1r
116 ¢
3-5  mM/L
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After an equilibration period of at least one hour, a series
of alternate steady state collections and unidirectional flux
studies using the bolus technigue will becin. Sampling at
the ports is staggered by varying the collection rate during
the steady state periods. Four bolus flux studies will be

. C e . . . 4
done during the initial infusion, two boluses to contain Cl

erythritol and two te¢ contain Cl4 Urea.

Each bolus will be composed as followss:-
2uc Na22
10uc C14
S0uc Tritiated water
50 mgm BSP (Brom sulfalein)

The total dose of irradiation from each bolus, assuming complete

absorption, is ,07436 Rads,.*

Each steady state collection will last 30 minutes and during
the bolus periods samples will be collectéd from port 2 at the
rate of 5 cc per minute until observation indicates absence of
BSP in the aspirate.

The infusion solution will then be replaced by one identical
in electrolyte content but containing 56 mm/liter of glucose as
well. After a one hour eguilibration period, alternate steady
state collections and bolus flux studies will be performed,
Re-equilibration with the originsal solution, followed by steady-
state and bolus periods, will complete this initial study.

Stool and urine output will be monitored hourly, and
checked against oral input. Intravenous replacement with

5:4:1 will be given as required and plasma electrolytes and

# See appendix, Table 1 for dose calculation and explanations,
e



CI/P3

specific gravity will be checked every four hours,

All patients studied during the acute phase will be
restudied using the same technique 10-12 days following the
cessation of diarrhea, and re-studied again two to three
months following the illness.

Mean flow rate across the segment during the steady state
periods will be determined by the change in concentration of
polyethyleneglycol which will be present in the infusion

solutions in the concentration of 10 g/L.

Flow rate during the bolus periods will be checked by
comparing the PEG concentration of pooled samples with the

PEG concentration of the port 2 steady state collections.

f__;_ﬂ___ﬂgdinsQdium-QQTfﬁlA—éﬁa ritiated water will be determined

by liguid scintillation spectrosﬁopy using a Beckman LS-100

ambient temperature counter and a Dioxane scintillation mixture.

Satisfactory sepasration should be achieved with all three isotcpes

although quenching due to the presence of bile pigments and

BSP may be quite severe in some series. In addition to correction

by external standardization, calibration curves for various

concentrations of bile pigment and BSP in intestinal aspirate

will be determined, and corrections will be used where necessary.
Flux ratios will be obtained by dividing the percent

absorption of the test molecule with the percent absorption

of tritiated water.

-
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For example:-

Flux ratio Erythritol cpm expected-cpm observed

ErythrltOl — cpm eXpeCtEd = Lambda EI'Y
THO cpm expected-cpm observed Lambda THO

cpm expected

(where cpm expected is the activity which would be present in the
sample if no absorption had occurred.) Each belus will contain a
large number of individual samples, and the flux ratio can be
validated by comparing it from minute to minute, as well as from
bolus to bolus.

Fordtran et al> found that only urea/THO fluxes can be accurately
measured in the lower intestine of normal humans because of extremely
low diffusion rates for larger non-electrclyte non-fat soluble

molecules in the ileum.d

Arthough the diffusion of water seems to be restiricted across
the intestinal epithelium to a greater degree than would be
predicted by its molecular size59 the relative changes in diffusion
ratic follew the known differences in normal human jejunum and
ileum, in anuran membranes with and without antidiuretic hormone
and in stretched vs unstretched artificial membranes.5 Neither
the magnitude nor the direction of water flow alter the urea/THO
diffusion ratio in normal patients or in patients with sprue5.

The method should therefore be valid for study of cholera patients,
acutely i1l and in ¢onvalescence, in spite of the expected changes

in net water movement which would be encountered.

Significance of this Research.

If a1l of the sclute species being studied penetrate the
intestine via a single set of pores, an increase in the flux ratio

-6-
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in cholera would indicate an increased radius of these channels,
Under such conditions, the relative increase in the ratio
Erythritol/THO would be much greater than that of urea/THO.
If, however, two different sets of pores are available, one
only for water and another for the diffusion of larger molecules,
an increase in the flux ratios would be explainable by a relative
or absolute increase in the number of larger channels in the
membrane.

Evaluation of the sodium, water, urea and erythritol fluxes
with and without glucose in acute and convalescent stages of

9 and

cholera is of interest because recent work at the P-SCRL
elsewhere7 indicates that the cholera-affected small intestine
is capable of responding to this sugar with an increase in net

movement of sodium and water. This enhancement of net watexr

and sodium transport has been difficult to demonstrate in

convalescent patiEnts9

and other laboratories have reported
negative results with glucose stimulation of net sodium

4
transport in the human ileum. Pore size data may shed some

light on this problem.

Facilities required for this Study.

All are presently at P-SCRL.

- ——nn
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APPENDIX

Radiation doses to a 40 kg, 160 cm tall man from diagnostic X-ray and
Isotope study:

9= geometrical factor, and for such an individual it is 108%
C= mean concentration of isotope in body in microcuries per gm.

T= average life of isotope in body in days (l.443xeffective
half life).,

EB=beta particle energy.
K= roentgens per hour per millicurie at one c¢m due to gamma rays
Formula for total dose of an isotope

Dose (beta plus gamma) = CT (73.8Eg + .0346Ig) x 1000 millirad
(for man, rads and roentgens are essentially
equal and additive.)

for Na2? K= 13.2, ¢=108, T=15 days, Eg= .193, 2.02 uc per bolus.

D>se (B + gamma)= 2.0 uc/40,000 x 15 days (73.8x.163 +.036x13.2 x 108)
=44.25 milliroentgens.

For Tritiated water, EB= ,006 Mev, T = 15 days 50 pc per bolus

Dp = 50/40,000 x—15-deys—73+8x 006J

= 19.56 millireontgens per bolus.
For C'% 1aveled urea, EB = .0%, 3/4 is absorbed as urea, excreted with
T = 1.5 days. 1/4 metabolized by bacteria in the intestine, and

absorbed as CO, T = 40 days.

n

Dp= 7.5/40,000 x 1.5 (73.8x.05) + 2.5/40,000x 40{73.8 x .05)

10.55 milliroentgens per bolus,

4
Cl erythritol would behave similarly., Total radiation per bolus=74.36

mr/bolus.

This calculation assumes complete absorption of all materials given.

*Quimby & Feitelbey Radicactive Isotopes in Medicine and Biclogy,
Lea & Febiger, Phil.,, Pa. 1963, p.117, table 7.
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Dose here per chest X-Ray* with 1 mm Al filter, taken at 36 inches,

tube voltage 70-80 KV, filament amperage 75-90 MA.

Chest-exposure time .1 second

96 mr total body radiation.

Abdomen-exposure time .3 second

218 mr.

*From: Radiological Health Handbook Nomogram, p.l169 PB121784R,

U.5. Govt. Printing Office, 1960.
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RESEARCH PaOTOCOL

ORAL LAVAGE OF A SOLJTION CONTAINING
GLUCOSE, ELEUTRCLYTES AWD TETHACYCLINE
A4S L METHOD OF TREATRENT IN ACUTE CiIOLEuwhA

Chief Investigator: Dr, i'd., Rafiqul Islam
Other Investigontors: P-SCRL Ward Physicians

Background and Purpose:

Four fanctors now prevent the widespread application of the
highly successful intravenous fluid replecement mecthod of treatment
‘of zcute cholera in the rural arecs of developing countries where

cholera is most prevalent:

(i) the difficulties in prepazration and storage
of the large amounts of sterile intravenous

solutions necessary to treat large epidenics;

(ii) thc nigh cost of such sterile intravenous
fluids;
(iii) difficulties in distribution of large amounts

of fluid to remcte rural henlth centers, and

(iv) shortages of personncl traoined in the

administration of intravencus fluid,

Thus, interest in finding o checn, simple and convenient
oral means of treating aocute cholcra is not new, Phillips and
his colleangues first showcd that oral glucose ond electrolyte

s2luticns decreased the rote cf stooling and increcased net
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absorption in zcute cholera. Studies done at tais Laboratory
last year showed that intralumensl glucose decreased the rate

of fluid loss or actually caused net absorption of fluid ia
acute cholera in 23 cm. segments of both jejunum and ileum,

In 11 patients with severe acute cholera, all purging more than
402 ml,/hour, orcl lavage of 55-100 mm/liter glucose in clectro-
lyte solution has significantly reduced the ratc of stooling

for as long as it was given. Similar results were found by

the Johns Hopkins group in Colcutta. Both groups of investi-
gators have found that 2-3% glucose solutions infused at 1,000

to 1,500 ml,/hour gave the optimal results.

Studies done here hove shown thaot infusions of electro-

lytes nlone do not affect nct stooling rate (i.e. the total

amount of steel—possed winug the amount of solution givea by

mouwth),

0ral lavnge of solutions containing electrolytes and
tetracycline ( 3 groms given over 7 hours) i, patienis purging
over 400 ml./hour reduced vibrio counts to zZerc in 2 to 3
hours aud caused o reduction of rate of purging by the sixteeanth
hour of infusion and the diarrhes ecnded witfiin a mean of 35
hours ( as compared with 2 mean of 49 hLours in unseclected
cholera potients trested with tetrocycline in cepsule form),

& preliminary study of thc effects of combined tctracycline
and glucose given orally to 3 patients with acute cholera; two
who were purging at a rate greater than 700 ml/hour at the

“2-
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beginning of the study were brought into positive balance
after 3 hours of luvage (10 hours after admission)., The
third, who was purging at n rate of almost 500 ml/hour
prier to study, went rapidly into marked positive balance

with glucose and tetracycline.

The proposed solution for oral lavage to be used in
this study will coatnin 5 grams of sodium chloride, 4 grams
of sodium bicarbonate, % gram of potassium chloride, 25 grams
of glucose and 125 mg. of tetracycline, This would give the
following composition:

Na 139.0 mEq/1

K 6.75 mEq/1

€L 8N ———
I

Co2 47.6 "

I

Glucose 139.0 mhi

So for studies of oral lovage of solutions with
gluccse have been done only in extremely active cholera
patiecnts, In this study, it is planned to give oral lavage
to patients of all degrces of scverity and to compare the
totol amount of stooling znd IV fluid requircments with those
of patients receiving routine therapy with intravencus fluids
and tetracycline in copsule form, Thus, it is hoped to sce
whot is the maximum benefit that can be achieved with oral

therapy at the present time,

3=
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Materinols and Methods:

1, The first 4 adult patients with clinical cholera arriving
cach day who are not required for other studies will be
selected for study and ossigned on an olternating basis
to either the routine IV therapy or the oral glucose
therapy group. (Paticecnts selected for the routine
IV therapy can also be included in the fLcetate-Bicarbonate

Study). Requirements for inclusion in tiie study ore:

(i) positive dark-field
(ii) absence of obvious complications
(c.g. conma, fever, etc.);
(iii) shock of less than 2 hours by history

and o history of pussing urineg within

8 hours prior to admission or a normal
creatinine;

(iv) o normal chest H-ray (chronic lung disease
or c¢ardinc discose should exclude a patient
from the study). & normal creatinine-or
chest X-ray is not neccssary to begin the
study, but by thc third nour of study these

should be done and found to be nornal.,

2, L1l porients, whotever tieir ¢group, receive routine

intravenous reaydrotion on admission,
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Ls soon as a patient hos been selected for the orsl
therapy greoup, o thin polyvinyl tubc with a mercury
balloon ot the end and an infusion port just proximal

to thc bolloon is swallowed and allowcd to pass to 50 cm,

from the belloon mnrker, An X-roy is then taken to confirm

the position (thc chest X-vay is token st the szme time)
and the infusion is begun,

The oral infusion fluid will cowntain B3P to dye it blue
and thus distinguish it from IV fluid. /11 bottlcs and

tubing used for oral infusion must be¢ clearly marked to

eliminate thc danger of giving oral fluid by vein mistakenly,

A1l oral fluid must be analyzed befoerec administration

{although this—ecan—be done—Ffor 20—)iter-botchos ond tie

administration bottles filled on the ward).

Oral infusion will be given by drip at the rote of
1,000 mi/hour (250 drops/minutc) for the lst 8 hours.
The infusion solution will bc wermed to body temperature

before infusion,

Coreful record of all intake ond output will bc taken
hourly and summnrized 4-hourly. jleights will be taken
ot the beginning of the study and c¢very 4 hours, GSlood
will be drawn ot the begiuning of the study and 4-hourly
for hematocrit, plasma protcin, speceific gravity, sugar,

~

Ma, K, CI1, 002 (and creatinine on the first blood only).

-5a
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Urine, Na and K will be measured on 4 hour pooled spe¢imens,
Zectal eathcter spceimens will be taken under oil for GCOg,
Ma, X, €l and sugar and pooled 4 hour stools will be measured

for Na and X,

A doctor and nurse will attend the paticnts at all times.
Vital signs (blood pressure, pulse and respiration) will be
measurcd hourly. Temperature will be taken d=hourly.

hny evidence of underhydraotion (weak pulse, decreascd

blood pressure, poor skin turgor, sunken cyes, poor urine

cutput) will be¢ treated by inercosing thc rate of IV infusion,

Lny cvidence of overhydration (puffy eyes, excessive

weight goin /greater than 4 kg, positive balance/, fall in

plasma specific grevity or excessive urine ocutput) will be

trented by slowing the IV and if this is not sufficient, by

slowing the rate of oral solution to match net output,

£fter thc initial eight hours of infusion at 1000 ml
per hour, the infusion rate will be cut tc 500 wml/hour.
During the third & hour pcriod the oral infusion rate will
be cut to ( 250 ml pcr hour plus) tihc average net stool outnut
ovecr the lnst 4 hours,

With thc beginning of the fourth eigitt hour period, the
oral infusion will be stcpped if the net stooling over the
previous 4 hours has bcen zero., If not the ratce of infusion

will be equal to the net output over the lzst 4 hours., Fron

6=
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this time onward the rate of infusion will be adjusted each
4 hours to the nct output per hour of the previous 4 hours,
Cral tetracycline capsules 250 mg cvery & hours will be begun

when the oral infusion stops,

Careful monitoring of intake and output will be continucd
until the patient hos been off oral infusion for 24 hours
without purging. TBe¢ poticnt will be followed until the

seventh hospital day for bacteriologic relopse.,

During the early phase of this study a physician and nurse

must attend the patient at oll times, Later it may be possible

h
| %

©

h&v&—%ﬁ&—n&f&e—m&ﬁftvT—ThE—pUtTFHt—ETUﬂe, with hourly cheeks

by the physician, although he must always be readily available

an the ward.

The physiciaon responsible for the paticnt will examine
the chest frequently and n chest X-roy will be done at the cnd

of the study,

Control patients will have intake ond output wionitored

in the same way as the paticnts receiving oraol infusion,
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PROTOCOL

BALANCE STUDIES IN PEDIATRIC CHOLERA PATIENTS

Drs. M.,M. Rahman, K. Hare, W. Rahman and R. Hare.

OBJECTIVES:

l. Determine the relationship between the reguirement of
intravenous fluid and the plasma protein concentration in
children,

2. Study the effects of controlled dehydration on the vascular

and other fluid compartments of the body in children.

3. Study the effects of infusion 5/4/1 solution on the

electrolyte levels (including the levels of Ca'l and Mg" ™) and

fluid balances in children,

BACKGROUND

Most of the balance studies in cholera have been limited to
the adult age group, although in East Pakistan the disease is
more common in children., In most hospitels children have a higher
rate of mortality compared to adults. In many centers the amount
of fluid required for replacement in children is calculated on
the basis of adult formula (Phillips gt al 1946) althocugh this
has never been adequately tested in the pediatric age group.
There are reasons to believe that children do not respond to
dehydration in the same way as adults. It has been seen that the
aveérage specific gravity and the range of specific gravities
of blood or plasma of dehydrated children on admission is
appreciably lower than in adults. It is possible that the

extracellular Compartment of children, being proportionately
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larger than that of adults, is able to centribute more to the
stcol volume. It is also possible that some fluid may be drawn

from the intraceliular compartment,

It is easy enouygh to study the blood or plasma volums during
the acute phase of the disease, and if this can be combined with
the measurement of the vascular as well as extravascular fluid
compartments during convalescence, it should be possible to answer

some of the guestions above.#

The 5/4/1 solution is used at the Laboratory for all cases of
cholera and diarrhea irrespective of age. Griffith (Lancet,
June 3, 1967) has suggested that this solution and other similar

isctenic solutions may be too high in sodium for use in pediatric

—Cases, Mg T observed a3 syndrome-complex in Filipino children
characterized by fever, tachycardia, vemiting, anuria, convulsion
and death. He attributes this to a state of "free" water deficit
caused by infusion of solution containing more sodium and chlorTide
than actually lost through stooling. He has also found that
children lose more potassium than adults. The 5/4/1 solution used
in children in Dacca does not seem to give rise toc the syndrome
described by Griffith, but we have noticed lethargy and abdominal

distension in a substantial number of children, which may or may

* The study of extracellular (as estimated by bromide dilution)
and total body water wvolume needs to be carried out during conva-
lescence because the time required for equilibraticn of the bromide
and alcohol may allow substantial losses of these materials in the
Stool. If the vascular volume in the acute and convalescent phases

is known and if the chloride space (measured during convalescence)
is known, the contribution of extracellular fluid to the plasma volume
could be calculated theoretically,
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not be due to hypokalemia. It is hoped that this study will show

if the Dacca children are different from their Filipino counterparts.

With the commissioning of the Perkin-Elmer Atomic Absorption
spectrophotometer, study of the Cca™™ and Mg++ balance has been
simplified. The 5/4/1 solution does no+ contain either of these
cations (although some commercial solutions do). It would be
interesting to see the extent of loss of thege elements through

; : . . ++ et
stooling and urine, and the effect of infusion Ca and Mg -
free solution (5/4/1) on their blood levels., Very little extra

effort will he required to incorporate this investigation in the

balance study,

PROCEDURE :

Subject: Any child more than 6 months of age admitted to the
PSCRL ward between 8-30 d.Ms 10 4 p.ms on week days will be
incliuded in the study. The child should give a history suggesting

cholera confirmed by dark-field examination.

METHOD:

1. Admission -~ The child will bhe weighed and a brief examination

of the vital signs including an estimate of the degree of dehydration
will be made. An 8 cc sample of arterial blood will be drawn in a
heparinized syringe. About 1.% cc will be placed in a heparinized
(green) vial, 1 cc in a fluoride (red) vial and the rest, 5.5 cc, will

be left in the Syringe for the estimation of blood pH and blocd

chemistry.
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Plasma volume will be measured by injecting T-1824 through
one vein and taking a sample of blood from a vein in the other arm
after 5 minutes. 2 cc of blood in a heparin-containing tube should

be adequate for I'-1824, Hct, Hgb and Sp. Gr.

I.V. will be started with 5S:14:] (without glucose) and the amount
to be administered will be calculated on the basis of clinical signs
of dehydration., A 10 cc sample of stool will be taken through a
rectal catheter and placed under oilj; then a device will be fitted
so that all tHe steol can be collected in polythene bags. A pediatric

urine collector will also be applied.

A detailed history will be recorded with particular emphasis

—on_the exact time of onset of dtarrhea—anmd—of—intake—offiutds by
mouth or injection. An electro-cardiogram will be made during this
examination,

2, After Initial Rehydration - The child will be weighed and a

sample of 7 cc¢ of arterial blood ocbtained for all analyses except
for antibodies. A 190 cc sample of stool will be obtained under

oil at the same time.

3. Eight, sixteen and_twentyfour hours after admission

Initially the studies will be limited to 8 hours and gradually
extended to 16 and 24 hours and ultimately up to 3 days .

The clinical condition will be revaluated at the end of 8,16
and 24 hours with records of body weight, urine and stool output,
and fluid input, Aliquots of pooled stool (as well as spot

samples under o0il) and urine will also be sent for examination
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every 8 hours. A 7 cc sample of arterial blood will be collected

in the usual manner and sent for examination.

At the end of 24 hours, tetracycline 125 mg, 6 hourly for 5 davys
will be started and diet added as tolerated. The patient will be

sent to the ward.

4, Convalescent pericd,

On the 3rd day after the discontinuation of input/cutput the
- patient will be weighed and a blood sample obtained., On the same
day the following studies will be carried out. {Details are given

in the protocel on Body Composition - CI/P6),

l. Plasma volume - by T-1824 dilution.

2. Chloride space and total body chloride - by
the measurement of bromide space and serum
chloride,

3. Total body water -~ by ethanol dilution,

5. Sibling study

Parents will be asked to bring the siblings of the patient
to the hospital. A 5 cec sample of blood will be taken frem a veing
rectal swabs will be collected for culture and darkfield examination,

LABORATORY DETERMINATION

1. Blood: Admission sample - 1,5 cc for Hct, Hgb, plasma specific
gravity {total protein from blood specific gravity} 1 cc for glucose
and 1.5 cc for titer. The rest wiil be used for pH, COQL Naj K+,

- ++ ++ . :
Cl, Ca’ 'y Mg ', osmelarity. The renydration, 8, 16, 24 hours

and convalescent specimens willnot include titer. (The rehydration
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sample will include 1.5 cc for c¢reatinine estimation).

Blood sample (5 cc) from siblings wiil be submitted for

+

- ++
NaT, k1, c17, ca’t, me'

s Mg ', plasma specific gravity and haematocrit
and creatinine.

2., Stool: The four rectal catheter spot samples will be submitted

++ +

+ 2 Mg+ s and osmolarity. The three

for Co29 Na+9 Ky Cl-9 Ca

gliguots of 8-hour pooled stool will be submitted for Na+, K+,

- ++ ++
Cl s Ca , Mg . (Water content of stcol will be measured by

. . 1% .
drying 8 sample to constant weight at 104 C in an oven).

3. Urines The aliquots from the 8 hour pooled collections will

+ - +4 N

+ : . s
be analysed for Na , K', Cl , Ca , Mg , osmolarity and creatinine.,.

Volume and water content of urine will also be measured.

4, 1.V, Fluidss 5 cc sample from each bottle will be sent for

+ 4 -
Ne s K3 Cl and Cop estimation,
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PROTOCOL

STUDY OF BODY COMPOSITICN OF CHILDREN IN EAST PAKISTAN.

M.¥. Rahaman, K. Hare and R, Hare,

Diarrhea constitutes the most important cause of morbidity
and mortality in the pediatric age group in East Pakistan. Any
severe diarrhea causes loss of water and electrolytes from the
body leading to disturbance of the fluid spaces which is dramatic
in cholera, Higher mortality in children suggests that they do
not tolerate dehydration as well as adults., A study of body
composition in children involving the fluid and cellular volumes
is therefore proposed for the coming season. Anthropometric
measurements like height, weight and skinfold thicknesses, yielding

data which have some relation with the bhody compositionwill alsa

be incerporated—im the study. No information regarding body composi-
tion in children is available in Pakistan., DBecause of their rela-
tively poor nutritional status, the various spaces are Iikely to
be different from those in other countries where information is
avatilable,

The protocol on body composition has been divided into two
parts. The first part is the study of various parameters in apparently
"healthy" children to provide base line data for comparison. By
necessity this group will have *to be chosen from those admitted in
the hospital and convalescing from an attack of acute diarrhea but
otherwise "healthy".

The second part of the investigation will be part of the
"balance" study proposed to be carried out in acute cholera {See

Protocol CI/P5).
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MATERIALS AND METHODS:

Subjects: Any apparently "healthy" children free from obvious

signs of malnutrition and disease will be taken as subjects. They
should be convalescing from an attack of acute non-cholera diarrhea
and be free from it for at least 4 days before the study is carried
out. Any child below 5 years of age will be included. Every attempt
will be made to establish the correct age of the child. Total body
water, bromide space and plasma volume will be measured.

Iotal Body Water: This will be measured by ethanol dilution. This

¥y
g5 alcohol is rapidly absorbed and distributed uniformly throughout

the fluid spaces (Harger, Hulpein & Lamp, 1937, Eggleton, 1942).
Its rate of metabolism is constant in any given individual and is

unaffected by concentration (Kalant, 1962, and others). Gruner

™ T (1957) and Gruner and Salmen (1961} reported its use in man for

the measurement of total body water.

Bromide Space: Bromide space will be measured by bromide dilution
by the method of Finlay and Hare. The volume of distribution of
bromide is the same as that of chloride which is chiefly extra-
cellular,

Plasma Volume: The plasma and total blood volume will be

estimated by T-1824 (Evan's blue) dilution and hematocrit deter-

mination,

All the analytical methods have been developed into micro-
techniques so that 0.2 ml of plasma will be sufficient for the

estimation of each of the above parameters. In all therefore,
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0.6 ml of plasma or a little morc than 1 ml of whole blood

should be enough for the complete determinafion of all the

fluid spaces.

Technique: After overnight fasting (except for water) the
child will be taken to the study room. A sample of control

blood (2,5 ml) will be obtained by the following techniques

A measured volume of ethanol as 15 per cent solution mixed with
sodium bromide solution and T-1824 will be taken up in a
syringe and injected slowly. After exactly 5 minutes a

sample of blood will be taken from another vein and used for

T-1824 estimation. Two more blood samples will ke drawn at

the end of the second and third hour and will—be used for Lhe

estimation of ethanol and bromide. The subject will be given

a meal afterwards and discharged from the hospital.

In children with acute cholera, probably only plasma
volume (T-1824) can be estimated successfully during the
initial phase. As soon as I.V. fluids can be discontinued,
all measurements will be made. When the patient is completely

recovered, the study will be repeated.

. —— —
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STUDY OF NUTRITIONAL STATUS OF CHILDREN IN
CHOLERA AND OTHER DIARRHEAS

by

pM.M. Rahaman, S.G, Rahman, K.s5. Haque and K.Hare

The receﬁtly published report of the nutrition survey has shown
that the population of East Pakistan suffers from a number of severe
nutritional deficiences. The most important amongst these are
deficiencies of calories, protein, vitamin A, riboflavin and ascorbic
acid. Anaemia is alsoc extremely common. East Pakistan is also the
endemic focus of cholera. The relationship between malnutrition and
susceptibility to cholera in children has not been extensively
investigated. It is well known that malnutrition increases the risk
of mortality many fold in any kind of diarrhea and children are the

— —worst-sufferers fTom malnutrition in this cruntry. They also
constitute the majority of admissiens into the PSCRL hospital and

mortality 1s higher in children than in the adults.

The relationship between malnutrition and increased suscepti-
bility to cholera haé been the subject of two recent publications
from this Laboratory. Rosenboerg et al (1966) investigated ascorbic
acid, thiamine, vitamin 812 and folic acid nutrition in & group of
patients suffering from cholera and compared those with patients
suffering from other diarrheal diseases. No difference was detected
between these two groups. Similarly Khan and Stockard (1967) found
no difference in susceptibility to cholera in family contacts treated
with ascorbic acid supplements. However, these two studies did not

investigate the more important of the nutritional deficiences i.e.,

.eeeacon’'d
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deficiency of caleries, protein, vitamin A, and riboflavin.

Increased moertality in diarrhea associated with severe
malnutrition is presently a subject of intense research throughout
the world. Due to lack of or unreliability of some vital physical
and biochemical data in the malnourished children admitted to this
hospital it is almest impossible to assess their nutritional status
in retrospective manner. This has made it impossible to compare
the rate of mortality in this hospital with that of other centers.
Considering these circumstances 1t was planned to carry out =a
leng term study of the nutritional status of the children admitted

to the PSCRL hospital.

MATERIALS AND METHQDS

Subjects: All c¢hildren below 3 vears of age admitted to
the hospital.

Methods: The admitting doctor will assess the nutritional status
and record the findings on the attached form. He will
prescribe the required treaztment except vitamins or
antibiotics fortified with vitamins., The child should
be kept NMPO (except for water) until blood and the
first urine sample is collected., In case of suspected
keratomalacia, vitamin A injection must immediately be

given as this constitutes a medical emergency.

.osssCcoOntt'd
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On rehydration (the following morning, in the case
of those admitted after 4 p.m.) a detailed physical
examination for the usuzl signs of malnutrition will
be carried out. A blood sample will be taken and a
complete blood count done along with estimation of
Hgb., and Hct. Plasma electrophoresis will be
carried out along with estimations of total protein
cat™ and.Mg++u The rest of the sample will be
frozen for future analysis of carotene and vitamin

A {(retinel)}., A sample of the first urine will be

preserved for analysis of ribofiavin and creatinine.

G T



ASSESSMENT OF NUTRITIONAL STATTS C1/P7

CRL #: Age: Sexs Siblings:
Father's profession: Appearance of attendar.t 2 DClean [JFair

[Joirty []Very Dirty

DIET (] Breast milk with mixed feeding
[]Cow's milk (fresh) mixed feeding - quantity

[l Dried milk Brand - quantity
[1Adult diet
PHYSICAL Height [ JAdmission —- cm. weight [lAdmission — kg.
[J Pischarge — cm. []Discharge — kg.
SKINFOLD Biceps: Triceps: Sub-scapular: Suprailider:
HAIR ] Dull FALCEL [ ]Pallar LIPS[ JAngular stomatitis
] Dyspigmentation [:J Nasolabial dyssebacea [:| Angular sears
(] Thin & sparse |_|Moon face []Cheilosis
[] Flag sign’
IYES [ Xerosis conjunctivae TEETH [} Mottled enamel
—_ . —_— e
1 Keratcmlm//——.—’]j‘()éﬁ.es
{]Bitot's spots : GIMS [ ] Spongy or bleeding
[] Corneal vascularization [[] Pyorrhea
D Conjunctival or clrcumcorneal injection
TONGUE THYRCID
[] Scarlet or raw "beefy" [T} Erlarged
(] Ucers ] visible
[] Fissures [T} Palpable
D Atrophic papillae
SKIN [ Xerosis SUBCUT_TISSUE
D Folliculosis and hyperkeratosis [j Oedema 1 Face
D Petechiae [} L.Limbs
("] Lechymoses [JFat ] Normal
[] Pellagrous dermatoses [ Increased

D Decreased

(more)
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ABBREVIATED FORM FOR THE

ASSESSMENT OF NJTRITIONAL STATUS.

Healthy

Wasted

Severely wasted

Wasted with QOedematous legs
Angular stomatitis
Ulcerated lips

Ulcerated tongue

Apathetic

Irritable

Photophobia

Dry conjunctiva
Bitot's spot
Hazy corner
Infection

Blind

T
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FROTOCOL
A STUDY OF PROTELHS OF THE CHOLERA STOOL

liobert 5. sorthrup; k.D.

Introduction

Although the electrolyte aund water contonts of the ciolera stool have baen
investigated in great detail, until very recently the proteins of the cuaolera
stool were noted only for their relative leck. Previous studies have indeed
shiown the protein content of the cholera stool ranged from 0,250 to 2,13 gm per
liter. During the previous seascn, ﬁowever, in Dacca studies of the protein
in the cholera stool wére carried out in more detail, with the intention of
further analysis of that protein which is present. Tarough the efforts of
Drs. Crabbe! and Mosley, it was found that the cholera stool contained a large
amount of immunoglobulin, in particular, mucia of which was Iga. lgGand—Tgd—

were found—inmmuch smaller quantity, in reverse proportions to their concentra-

MW=L

tion in serunm.

Studies carried out in other laboratoriss, working wita a ilarge variety
of paysiologic secretions of the normal and abnormal host, have demonstrated
a large variety of vroteins in secretions. 4ltaough the immunoglobulins, with
their role in protection and prevention of disease, are of cougse the major
protein components of intercst ian tile cholera stool, it is planned to examine
and descride tne otaer proteins of the cholera stool as well, comparing them
with proteins from other physiologic socretions. iesistance to or modification
of the course of cholera may very well be related to variations in proteins
other tian the immunoglobulins. Semi-quantitation of these other proteins will
help to determine whether or not a differsnce exists between the protein excreted
during cholera and in the normal individual;

sressscoOnttad
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In reference to the immunoglobulins in particular, further characterization
of the type of protein secreted iito ths intestine is of great importance. Much
asttention is currently being accorded to tae prescnce of ihe so-called"secretory
piece'on IgA scereted into the intestine and saliva. This is of great importance
in relation to infection, in that there is some disagrecment at the present time
as to wiether antivody 1s secreted into the intestine from the serum, or produced
locally in the plasms ceils of tle intestinal mmcosa. Burrows showed (1948 - J,
Inf. Dis,.), in studies of cholera in guinea plgs, thet passive immunization with
hyperinmune serum could in fact result in the excrebion of antibedy into the
intestine of the guinea pigs. Proof of the presence of "secretory niece" on
intestinel Ig4, making its sedimentation constant 118 rather than 7S, will suggest
that indeed the Igid found in intestinal secretions is more than like.y produced
ilocaily. Taus we plan to further charucterize the Igd of the cholers stool, both
tarough the actual measurement-eof—its sediméntation constant and also through
comparing antisera directed specifically against serum Igd, secretory Igh and
secretory plece.

Guantitative studies of the secreted immunozlobuling are also of great
interest. Studies done hers last season by Dr. Crobbe! and Dr. Mosley showed
that approximately 200 ng of Igh were secreted into each liter of stool from thae
average cholersa patieﬁt. Thus, if the cholera patient were to pass 10 to 15
liters of stool, a not wicommon oceurrence in en active patient, e would excrete
2 to & gm. of Igh in the steol in 4 day. Previous studies using labelled Igi in

[
numans suggest taat the turnover for this immunoglobulin is between 2 and % gm.
per day (Tomasi, 1955). Thus it is highly interesting to determine in a number
of patients just how much Igd is actually being excreted during tue course of

the disease and during early convalescence, and also determine precisely the
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change, if any, in serum leveis of EgA. Our studies in the past have utilized
antisera directed against serum IgA, rather than secretory IgA, in the quantita-
tion of protein excretion. Since the diffusion of the heavier 118 secretory
IgA would in fact be slower than the lighter 75, serum IgA, I feel that quantita-
tion of IgA can be made more precise by utilizing immmnoplates prepared directly
against secretory IgA rather than serum Iga. We thus plan to produce our own
antiserun directed specifically against secretory IgA from the cholera stool, in
order to solve this difficulty. It is hoped that these studies on IgA guantitation
will lead toward more sophisticated studies in the future, using labelled immno-
gloebulins and, possibly, labelled aminoacids, to study actual turnover of IgA in

the cholera patient.

Preliminary studies carried out on cholera stool during August and September——
__}?ézi_gg_zgg_laboratories—of*DfT". F. Heremans and Dr. T. Tomasi, in Louvain,
Belgium and Buffalo, New Yorlk, respectively, cast some doubt on the possibility

of quﬁnﬁitﬁpiyﬁlgbmparing Igh or other immmoglobulin excretion day by day.
Sephadex column chromatography and sucrose density gradient ultracentrifuge studies
carried out on lyophilized cholers stool material show the presence of small
immunoglobulin fragments in the stool as well as the full-sized molecules., These
fragments are immnologically active as antigens for anti-immunoglobulin antisera,
tut are ruch smaller in molecular size than the parent proteins. The radial
diffusion technique for measuring imminologieally speeific proteins is well known
 to be susceptible to changes in particle size. Thus the variation in size of

the molecular population in the stool will very likely make strict guantitation

by this technique invalid, because no suitable standard could be found for

comparison.
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Two possibilities exist for circumventing this difficulty. The transit time
of the secretions through the bowel, that is to say, the time availlable for protein
digestion by intestinal enzymes in vivo, can be shortened either directly by
increasing the volume of stool by means of lavage with fluid or purging with an
osmetic cathartie, or indirectly by taking secretions directly from the small
intestine. Also, reduction of enzymatic digestion toking place after collection
of the sample can be brought about by various techniques, including strict atten-
tlon to temperature regulation, and +the use of enzyme inhibitors. Work of
Dr. A. Plaut from Bangkok suggests that short-term heating will reduce enzyme
activity. These steps may make stool immnoglobulin quantitation valid. Work

is being carried out at present to determine this.

Materials and Methods

Total stool collections will be made from cholera patients at various stages
during the disease and early convalescence. The stools will be collected at L or
8 nourly intervals in buckets surrounded by ice and salt. Following collection,
the stools will be mixed thoroughly and aliquots taken for further analysis.
These aliquots will be measured carefully and centrifuged. They will ther be
concentrated by ultrafiltration either through negative or positive pressure,
utilizing a semipermeable membrane. The concentrated rroduct will be dialyzed
and subsequently lyophilized. It will be stored in lyophilized state at -70°C.

until analysis.

Non-liquid stools will be diluted with an equal volume of saline, mixed
thoroughly, and filtered initially through gzauze, Subsequently they will be
spun in the centrifuge and the supernates removed. This supernatant will then be

nandled similarly to the supernatant from the stool centrifugations. All
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separation operations will be carried out at 4°C, Serum samples will also be

collected from the cholera patients daily, and stored frozen until analysis.

Standard methods will be utilized for the analysis of these concentrated

stool samples. The analyses will be carried out in Daceca and also in Louvain

and Buffalc. These will include the following techniques:

1.

(%)

Paper electrophoresis with staining for protein by Eromphenol blue; for

protein bound carbohydrate with the periodic acid schiff test and for lipopocly-
saccharide with Alcian blue;

High voltage electrophoresis in agar gel;

tmminoelectrophoresis against a variety of antisera prepared primarily in
rabbits. These antisera will inelude antiserum directed against all human

sera, antiserum specifically reacting against each of the three major human

immnoglobuling, LgA, Ig! and 1gG, antiserum directed against human salivary
proteins, human sputum and the secretions from villous tumors of the rectumn,
all of vhieh will be obtained through the kindness of Dr. J. F. Heremans; and
alsc antiserum directed against cholera stool brepared by injection of stool
concentrates at appropriate intervals into rabbits, initially mixed with
Freund's adjuvant.

Quchterlony analysis (double diffusion) will be carried out, comparing pre-
cipatates produced by serz directed specifically against human serum IgA,
human secretory IgA, and human secretory piece.

duantitation of immunoglobulins will be carried out usiﬁg the immmoplate
technigue of Fahey, Immunoplates prepared by Hyland Laboratories against

serum IgA, IgM and IgG will be used, also immmoplates of our own manufacture

using rabbit antiserum directed specifically against stool IgA and against
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secretions. A modification of the radial diffusion technique will be employed
to measure proteins for which no mono-specific antiserum can be obtained.
Suggested by Heremans, this technigue will enable comparison of secretory pro-
teins in mixtures containing more than one protein, where two or three pre-
cipitin cireles are produced in immunoplates. By combining a standard mixture
(e.g., the first day stool sample) and an unknown in various proportions, and
noting the effect of this on the sizes of the precipitin circles of the resulting
combination, it will be possible to identify positively the circles of the
unknown by ibgelf.With this identification made, quantitation can be made by
measuring the diameter or ares of the circles in the usual manner.

In the event that proteolysis cannct be avoided, semiquantitation of

immmeglobulins in the secretions will be performed using serial dilutions of

the stool material in Ouchterlemy-sgainst—specificanti~ImmmMoglobulin antisera.

This technique, being less affectdd by particle size, will be more valid,
although less accurate,than the radial diffusion technique in this case.
6. Chror &ography with Sephadex and DEAE cellulose columns will be performed;
the resulting eluted fractions will be tested for their protein constituents.
T. Analytical density gradient ultre-centrifugation will be carried out on some

materials.,

in this manner it is hoped that an increase in basic knowledge about
cholera intestinal secretions in particular, and intestinal secretions in general,

will be gaineqd.

s N e e e oww w
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SECHETORY PIECE IN CHOLzR4 SYOUL

An Addendum to "Proteins of Cholera Stool protoccl
Robert S. Northrup, M.D.

Working with Dr, John Bicuenstock, of tue laboratory of Dr.Thcmas
Tomasi, in Buffalo, sew Tork, it has been possible to complete one
aspect of tnis study, that regarding the presence of secretory plcce on
thne IgA of-the ciiclera stool.

Stool wae obtained from a number of ciiolera patients during the
first or second day ufter admission to tize nospitel, and concentrazted by
negative pressure dialysis at 4 degrees C. The resulting stool nool
concentrate was then lyophilized. after transportation of Buffalo, the
material was resuspended in sedine, and heated at 56 degrees C. for 30

minutes to reduce enzymatic activity. Ouchterlony analysis was then

done with worious_antiscra.

Using a rabbit antiserun speciiic for secretory vleca, a
precipitin band was produced winich wes identical with one produced by
the antiserum against purified solostial Iga(Figure I). Further, using
a rabbit antiserum directed ageinst whole secretory Iud,reactions of
identity were produced with both normal human serum and purified colostral
Igd, with spurring of tie precipitin bands from the stool material and the
colostral Iga over the normal numan serun. (Figure II), after cnromatograohy
of the stool material with Sephadex G-200, the same reactions could be
observed with concentrated material taken from the first protein peax eluted
Irom the column.

These reuctions demonstrate tie presence of' secretory piece in the

K

cholera stoocl, bound to IgA. Thus chelera stool has been shown to contain,
like other secretions (tears, colostrum, saliva, etc.), gamme i protein immuno-

logically different from serum Iga, so-called secretory Igh. Ultracentrifugal
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analysis of the whole stool material suggests that IgA sedimenting at a rate

of 115 is present; this observation can only be considered preliminary, however.

@ O, (2) 3
®/®\ @ o ® Y&

1. Hormal Human Serum.
2. Cholera Stool iaterial.
3. Purified Colostral TgA.,

L. Rabbit Antiserum Specific for Secretory Piece.

Daus

5. Rabbit Antiserum Specifiec for Secretory TgA (igh / piece).

- o e e
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PROTOCOL

COMPARISON OF TECHNIQUES FOR CCOLLECTING
SECRETIONS FROM THE NORWMAL HUMAN INTESTINE

Robert S. Northrup, M.D.

Introduction:

Studies of intestinal protein secretions from normal and chelera-
infected patients currently being carried out at the Pakistan-SEATO
Cholera Research Laboratory frequently reguire the collection of
specimens from patients who are secreting non-liquid stool. Various
methods have been utilized in the past by other investigators for
obtaining intestinal specimens under these conditions. The simplest
of these is the collection of the formed stool itself., This is then
mixed with saline, either a volume of saline equal to the weight of

the stool, or a volume fixed previouslyarstandardised for the time

period under study (e.g. 200 c¢ of saline mixed with the stoocl from

a 24 hour ccllection period). tudies have suggested that for antibody
determinations (Freter, 1962) this method may be misleading, in that
the antibody character of the secretions of the upper intestine
frequently 1is lost during passage through the intestine and storage

in the large intestine before excretion. A second technique, designed
to overcome this objection, is to collect secretions, by means of a
suitable collection capsiile or tube, directly from the small intestine
itself. This technigue has been used widely, and is not particularly
objectionable to the subject under study. It has the disadvantage,
however, that it produces specimens that represent only the secretions
of the upper intestine alone, in contrast to the liguid secretions

of the cholera patient, our primary object of interest, which represent

the total intestine. Thus a third technique has been evolved and

oo..ct.oocont'd
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utilized by other investigators in the past. This involves the
artificial production of diarrhea by use of an osmotic laxative

such as magnesium sulphate {(Epsom salts). The results of this
approach, however, in some workers' hands, have suggested that a

very high concentration of the osmotic agent or perhaps the magnesium
ion itself, alter the proteins or their mechanism of secretion into ;
the intestine; such that the resulting secretory specimen does not
represent normal intestinal material, but may contain protein derived
from serum (Crabbe' - personal communication). We found, during

the previous cholera season, that mannitol delivered in a large
volume of 1sotonic electrolyte solution (25 gm. mannitoel in 1 liter
5:4:1) was very effective in producinga liquid diarrhea of eqgual or

slightly greater volume than the administered fluid. It is proposed,

thus, to study these three techniques from the point of view both of
the character of the protein secretions, and also of their antibody

content.

Materials and Methods

Convalescent cholera patients and normal patients will be utilized
for the study. The patient will be intubated. He will then be allowed
to pass a normal formed stool. This will be collected and preserved
at 4°C, while the rest of the procedure is being carried out. Following
this, by injecting small guantities of saline through the tubing into
the small intestine and subsequently withdrawing into a syringe, a
sample of secretion wili be obtained from the jejunum and immediately
put on ice. The position of the collecting tube will be ascertained
precisely by means of X~ray., Following the collecticon of the intestinal

specimen, the patient will be given a liter of 5:43]1 electrolyte
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solution diluted in half, containing 25 gm. of mannitol, to drink
over a 30 minute period. All stool following this time, except for
any definitely formed specimens passed individually, will be collected
until the patient spontaneously stops purging.- These specimens will
be collected on ice.

The formed stool specimen obtained intitially will be weighed
and an equal amount of saline will be added to it. It will then be
mixed thoroughly, with complete breaking up of any individual particles
contained in the mixture, The mixture will then be maintained at
4°¢c for 2 hours, after which it will be filtered through gauze. The
filtrate will be centrifuged at 10,000 rpm (11,900 g.) at 4°C for
20 minutes and the sediment discarded. The supernate will be

concentrated using ultrafiltration through a semipermeable membrane,

after which it will be dialyzed against saline at 4°C for 24 hours.
The dialyzed material will be lyophilized to dryness, in which
state it will await further analysis.

The specimens obtained directly from the intestine will be
centrifuged, concentrated by ultrafiltration, dialyzed against saline
and lyophilized,

The specimens produced by mannitol lavage will be filtered
through gauze, centrifuged, concentrated by ultrafiltration and
lyophilized.

Using antisera directed against cholera stool, comparative

immunoelectrophoresis will be performed on each of the specimens,

neting the presence or absence of additional lines in one or the
other. By dilutions, Ouchterlony and immunophoretic "titers" will

be compared using the anti-stool serum.



. Ci/pP1l0

-l

Quantitation of the immunoglobulins present in each of these
specimens will be performed, using the immunoplate technique and
also serial dilutions in Ouchterlony analysis. Immunoplates prepared
in Hyland laboratories will be used, containing antiserum directed
specifically against each of the 3 human immunoglobulins, IgA, IgM
and IgG. Immunoplates made in our Laboratory will also be utilized,
incorporating antiserum directed specifically against the secretory
IgA of cholera stool. The method of preparation of this antiserum
is contained in a separate protocol. Quantitative analysis for
albumin will also be performed in this manner.

From a suitable dilution of the lyophilized material from each
specimen, the immunoglobulins will be precipitated using 50% saturated

ammonuium sulphate., This precipitate will be redissolved in.saline,

and the resulting sclution studied for antibodies. The original
solution of non-precipitated lyophilized material will be studied
and the results compared for titer (the two solutions will be adjusted
to be of approximately equal immunoglobulin content). The antibody
in the specimens will be titered using agglutination of heat killed
vibrios, c¢r hemaglutination of red cells sensitised with an appropriate
vibrio antigen (studies are currently underway to determine which
antiéen is most suitable for this purpose) or perhaps other technigues.
It may also be possible to compare antibody levels in the specimens
by Quchterlony precipitation analysis using various dilutions of the
specimen solutions and immuncglobulin solutions for titration. The
Farr test may be utilized,

The results of all determinations will be expressed in terms of the

total protein content of each of the specimens, as determined both by
Lowry analysis and by ultraviolet absorption at 28C ym.
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PROTOCOL

RADIOIMMUNOE LECTROPHORETIC ANALYSIS OF HUMAN
SERUM AND STOOL FOR V,CHOLERAE-BINDING ANTIBODY

Robert S, Northrup, M.D.

In 1962, Morse and Heremans (1), using a technique which they
called radloimmuncelectrophoresis studied the serum from a group
of diabetics receiving insulin by injection. With this technique
they were able to demonstrate the presence of a substance in the
serum of these patients which bound insulin, as would an antibody,
even though they previously had not been able to demonstrate a |
precipitating reaction with "immune" serum and insulin. They
were also able to demonstrate that this insulin antibedy was indeed

IgG globulin and was not IgA or IgM. Further, they found that their

~.—analysis was semiquantitative, through-noting the varying amounts ——————

of time necessary to produce lines on the autoradiographic film.
This amount of time correlated well with the degree of insulin
resistance demonstrated clinically by the patients.

Since then this technique has been used effectively to demonstrate
antithyroglobulin antibodies (2), polio virus-binding immunoglobulins
in the serum of immunized humans (3) and, very recently, IgA polio
antibody in saliva, duodenal fluid and urine (4), The advantages of
the technique are as suggested above: precise localization of a
particular antibody to one of the three types of immunoglobulin,

IgA, Igit or IgG; the ability to demonstrate an antibody which
by other technidues cannot be demonstrated; and the ability to
semiquantitate the analysis.

Previous work in this laboratory by Mosley and Ahmed has suggested

that coproantibody to V.cholerae may be in large part IgA immunoglobulin
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I expect by this study to confirm their findings using this very
sensitive technique, and also to quantitate in a rough way the
Goproantibody response during the typical course of cholera. 1 also
expect that this technique will show us which antigen is most
strongly bound by stool Iga. This antigen will then most likely

pe suitable for our immunohistologic work.

Materials and Methods.

Specimenss Patients with bacteriologically proven cholera will
be studied. Patients with diarrhea but without demonstrable Vibrio

cholerae in the stool will be used as controls. Some patients will

be treated with tetracycline, to remove vibrios from the stooly

tetracycline does not affect antibody response to clinical cholera

__m“but_mihnias_and—vibfie—pr&d&&ts"inmthe—vtowi_may—abydfb_66ﬁfoanfibody.
The stool will be collected on ice during the course of diarrhea
and in early convalescence, Liquid stoocls will be filtered through
gauze to strain ocut large impurities and then centrifuged at 10,000
rpm for 15 minutes at 4°C. The resulting supernate will be divided
in half. The first half will be concentrated by ultrafiltration
using negative pressure dialysis; and dialyzed against distilled
water in the cold for 24 hours. To the other half, saturated
ammonium sulphate will be added, bringing the concentration in the
stool to 50% saturation and precipitating the immunoglobulins. This
mixture will be allowed to stand overnight in the cold and will
then be centrifuged. The precipitate will be dissolved in saline,
then reprecipitated with ammonium sulfate. It will then be
redissolved with saline and dialyzed against saline for 36 hours

in the cold. These two sclutions of the material will be used
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for the analytical procedure.

Softer formed stools will be diluted with an equal weight of
saline; thoroughly broken up and mixed, and zllowed to stand for
one hour in the cold. The mixture will then be strained through
gauge, and centrifuged at 10,000 rpm for 15 minutes at 4°C. The
resulting supernatant will be divided in half and handled as the
liyuid specimens described above.

Serum will be collected from the patients concomitantly with

the stool collection, and analysed as such,

Antigens: A variety of vibrio antigens have been prepared and

will be tried in the system. The techniques for preparation include

_m"___aaniaatian_aLan&T—senée&%%on—with"urea;-phenUT—€xtf§Uti6ﬁ; extraction
with diethylene glycol, extraction with heat and acid, and extraction
with ether, Pretipitaticn tests against immune human convalescent
seérum and hyperimmune anti-vibrio goat serum suggest that the
lipopolysacchride phenol extract and the urea sonicate might prove
the most effective. One stool has produced precipitation with the
sonicate. Protein content will be measured in each by the Lowry

technique.

Labelling of Antigen: The antigen to be used will be labelled

using a technique similar to that described by Bale et 315. Briefly,
Iodine-12% will be used as the labelling agent. The antigen to

be used will be dialyzed against phosphate buffered saline pH 8.1.

A stock solution of iodine chloride is prepared, 2.0 moclar in

sodium chloride, 0,02 molar in potassium chloride and 1,0 molar in
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HCl (see 5). It is planned that approximately 4 molecules of
iodine will be conjugated with each molecule of antigen, The
I-125 solution will be buffered with the buffered saline, pH 8.
A calculated amount of iodine chloride solution and the I-125
solution are then added to the buffered antigen solution with
rapid and vigorous mixing of the three solutions. One minute
later a 6,25% solution of bovine serum albumin is added to the
solution of iodinated antigen to protect against radiation
effects and the destruction of protein in dilute solutioﬁs.
The iodinated antigen is then dialyzed against buffered saline

to remove unbound i-125,

Radioimmunoelectrophoresis procedure: For the analytic

- procedure it is necessary to have on hand suitable antisera

reacting specifically with each of the three human immunoglobulins.
Antiserum reacting specifically with IgA, IgM and IgG will be
obtained from Hyland Laboratories anci9 after suitable testing

to ensure purity and specificity, will be employed for this step.
Using standard techniques, the material to be tested (concentrated
stool, immunoglobulin precipitate from stool or serum) will be
electrophoresed in agar for 20 to 30 minutes at a current of

100 ma in veronal buffer, To the trough will then be added the
various antisera, anti-IgA, anti-Ighi, anti-Igd or anti-whole

human serum. These will be allowed to diffuse overnight in

the cold, after which non-precipitated protein will be removed

by washing with saline for over 24 hours. The labellea antigen

under study will then be applied to the trough for another 24 hrs.
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period, following which the slides will be washed to remove

any unbound antigen.

The autoradiographwill then be made from the slide. This
will be done in two ways. In order to cbtain a general idea of
the amount of label present on a slide, X-Ray film will be
applied to the slide and after appropriate intervals (2 days,
4 days, 6 days, 2 weeks etc.), will be developed to ascertain
if a line is present. In similar fashion, stripping film designed
specifically for autoradiogrphy will be gapplied to a duplicate
of the section to which X-Ray film has been applied. After
development of the X-Ray film has shown that exposure has been

sufficient, the siide with stripping film will be developed and

the autoradiographic pattern observed. Records will be kept by
photographing the slides after each step.

Using the above-described techniques, it is expected that
we will be able to demonstrate the presence of binding activity
for the vibrio antigen in the precipitated immunogloebulin lines
of the immunoelectrophoresis, in particular,; we expect, in the
precipitated IgA.
Reference,
l. Morse, J. H, and Heremans, J.F.: J.Lab. Clin.Med.,59:891,1962.
2. Goodman, H.C., Enum, E.D. and Robbins, J.: J.Immunol.82:843,1964,
3. Ainbender, E. el al: Proc.Soc.Exp.Biol. and Med.1193:1166,1965.
4. Berger, Ainbender, et al: Nature 214, 420, 1¢67.

5. Bale et al: Proc, Exp.Biol., & Med., 122: 407, 1966.



Ci/P12
PRCTOCOL
IMMUNOHISTOLOGY STUDIES IN CHOLERA - 1967-68.

Robert S. Northrup, M.D.

During the 1966-67 cholera season in Dacca, preliminary studies
of the jejunum and ileum from the immunohistologic point of view
were carried out. These were of two general sorts., The first, carried
out in collaboration witﬂ Dr. Paul Crabbe! was a study of the immuno-
globulin-producing plasma cell population of the jejunal and ileal
mucosa. This study, which is currently being completed, showed that
the native Bengali mucosa is similar to mucosa of populations elsewhere
in the world; i.e. the number and relative proportion of plasma cells
producing each of the three types of immuroglobulin, Igh, IgG, Igm,

are approximately the same_gg_inﬁatheL_aLeaa—aﬁr%he~worfd7with‘a ******* T

predominance of IgA-producing cells., The second was an investigation
into the antibody~producing character of the mucosal plasma cellsy it

is with regard to this area of investigation that this protecol has

been developed.

During the 1966-67 season, preliminary studies were carried out
using an indirect fluorescent labelling technigue to label the antibody-
producing plasma cells. It is planned to continue these investigations,
using & wider variety of antigens and antisera with the same technigue,
and also to utilize other techniqgues, in particular, direct labelling
cf the antigen, to find the answer.,

Methods

Adult cholera and non-cholera patients will be utilized for the
study. These patients will be treated with replacement fluids; some
will be treated with tetracycline on the possibility that vibrio

sesseCOnNt'a
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antigenic products diffusing into the mucosa from the intestine
may block further indirect labelling. Tetracycline would, of course,
by killing off the vibrio nopulation of the intestine, remove these
antigens. A biopsy will be obtained from the small intestine, snap
frozen on the cryostat chuck, and secticned. The slide on which
the section has been placed will be fixed for three minutes in
methanol, after which the unlabelled antigen to he used will be
applied. The antigen soluticn will be incubated with the secticn
for thirty minutes, after which the slide and section will be
rinsed in phosphate buffer, Fellowing this, a labelled antiserum
to the antigen will be applied to the section, and similarly

incubsted for thirty minutes. After incubaticn non-absorbed serum

will be washed off in buffer, the section mounted,; and the slide
examined with the fluorescent micrescope. In this manner it is
planned to examine sections from the mucosa of patients at wvarious
times during the course of the disease and early convalescence,
Sections will be obtained and exaﬁined similarly from non-cholera
patients with diarrhea and also from normal patients., It is
planned to test a wide variety of antigens and antisera for their
hzemaglutinating and precipitating properties prior to the season
and ir this manner obtain a variety of antigens and antisera, some
of which, it is expected, will be effective in labelling the

antibody-producing cells.

It is also planned to employ a direct labelling technique. Here
the vibrio antigen will be labelled 1tself, either with fluorescein

or Iodine-125. After the biopsy has been obtained and sectioned,
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the labelled antigen will be applied to it and. after a suitable
time period, the slide will be rinsed as previously described
in phosphate buffer. 1In the case of fluorescent-labelled antigens,
the section will then be examined under the fluorescent microscope.
In the case of antigens labelled with I-125, a piece of stripping
film will be placed over the section and the film plus biopsy and
iabelled antigen incubated for various time periods at 4°C. Following
this the section and film will be developed and examined under the
light microscope for the appearance of the typical silver grains
on the film, over the antibody-producing cells which have taken
up the labelled antigen.

It is hoped that positive results will be obtained, both with

the indirect fluoresceni labelled procedure and also with the direct

avtcradiographic technique. 1If the latter technique does produce
good positive results, it is planned %to utilize this for a double
labelling procedure in the following manner. The fluorescent
section will first be labelled with the I-125 labelled antigen.
It will then be incubated with an antiserum specifically directed
against one of the immunoglobulins, in particular anti-IgaA, which
has been labelled previously with fluorescein. In this manner it
will be possible to demonstrate that a particular cell which has
produced an antivibrio antibedy is also one which produces IgA, IgM
or IgG,

Positive findings in the mucosa of the intestine will be
correlated with studies of antibody activity in serum and stool
specimens obtained concomitantly with the mucosal biopsies. Total

numbers of cells producing antibody thus will be correlated with
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the amount of antibody which is being produced, and will also,
it is planned, be correlated with total numbers of cells producing

the individual immunocglobulins.

It is expected that large numbers of antigen and antisera may
very well have to be studied in order to find that particular
combination which will produce the desired results. The antigen
and antiserum-producing techniques which are planned are described

in a separate protocol.

Fluorescent antibody studies of bacteria are also planned.
Here vibrios will be incubated with stool protein, then washed,
after which labelled antiimmunoglobulins will be applied. Alternatively,

vibrics in the cholera stool itself will be studied in the same manner

for the presence of immunoglobulin coatings. Suitable controls, a
very important item here,will be used. In this manner the absorp-
tion of antibody to the vibrio will be observed. Labelled anti-
complement antisera, and incubation of the organisms with purified
stool proteins, may help to determine whether complement has any

place in coproantibody reacticns.
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PREPARATION OF ANTISERA FOR USE IN
CHOLERA-RELATED IMMUNOLOGIC STUDIES

Robert S. Northrup, M.D.

Introeduction

In performing various immunoleogic studies related to choleré
infections during the 1567/68 cholera season, we will require in
our Laboratory a variety of antisera. Among these antisera are
antiserum directed against whole human 5erum, antiserum directed
against the three serum immunoglobulins, IgA, IgM and IgG, and
antiserum directed against IgA secreted in the cholers stoel. This
protocol is designed to set forth those techniques which will be

used in the producticn of these antisera.

Materials and Methods:

Each antiserum will be prepared in at least two rabbits with
the resultant product compared for antibody potency. This comparison
will be done in two ways; the first using immunoelectrophoresis
against the antigen, Comparing the number and amount of precipitin

lines; the second through incubating ¢.% ml. aliquots of the

antiserum with varying quantities of the antigen in 2.5 ml., for
one hour at 370C. and then 24 to 48 hours at 4°C, The resultant
precipitate will be washed three times with 1.5 ml. cold saline

and finally dissolved in 2 mi. N NaOH. The protein in this
10

solution will be estimated by measuring the u-v absorption at

280 my. and by Lowry analysis. (See reference Noal).

cont'dase.o
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The technique for producing anti-whole human serum will be as
follows: normal human serum will be diluted 25 times in saline.
One day 1 22-25 c,c. of pre-immunization blood will be withdrawn
from each animal to be immunized. Following this, 0.5 cc of the
dilute normal human serum will be emulsified with G.5 ¢c of
Freund's adjuvant ( Defco), This material will be injected in
divided does 1into the hind legs of each animal intramuscularly.
On day &€, the same dose 0of dilute serum and Freund's adjuvant
will be used (1.0 ml.total); this will be injected intramuscularly
into the hind legs as before and also intradermally in two sites
on the back of the rabbit. & booster of the same dose will be

administered on day 35 into the hind legs always with complete

adjuvant and the antiserum will be harvested on day 42, Following
this, the comparative studies between sera from different animals

will be performed as described above.

Antiserum directed against stool is already in the process of
being prepared by a method similar to the above. If more antiserum
becomes needed it will bhe prepared in the following manner. A pool
will be made of aliguots taken from various concentrated stool
specimens. This will be miilipore filtered and dialyzed against
distilled water for 2 days at 4°C. Following this the protein
content of the stool pool will be measured using the Lowry technique
and the concentration of the stool will be adjusted to approximately
2 to 6 mg. of protein per ml. One half ml of this concentration—
adjusted material will be emulsified with éne half ml of Freund's

adjuvant as described above. Following the obtaining of 22 to 25 ml.
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of control blood, the emulsified antigen will be injected into

the hind legs in a similar manner and schedule as described for
the anti-whole human serum. Following the harvesting on day 42

of the resultant antiserum, an aliquot will be absorbed with
normsl human serum in order to precipitate antibodies directed
against serum factors, leaving only antibodies directed speci-
fically against stool antigens. This will be done in the following
manner: to the rabbit antiserum, normal human serum lyophilized
will be added. The two sera will be mixed thoroughly and allowed
to stand for a few hours in the cold. The resultant precipitate
will be removed by centrifugation following which normal human
serum will again be added tg the supernate, If a precipitate
forms, this again will be centrifuged and the absorption procedure

repeated until no further precipitate forms. __QOuchterlony_ test__

will determine whether absorption has been complete. By this
technique absorption will have been centinued until no precipitating
antibodies against human serum factors will remain in the rabbit

antiserum,

Antisera directed specifically against IgG, IgM and both
serum and stool IgA will be prepared in a somewhat different
manner., (See reference 2.) A precipitin line consisting of the
desired antigen combined with antibody will be obtained by
immuno-~electrophoresis., The antigen-containing material will
first be electrophoresed. Then serum which contains a mixture
of antibodies, including a precipitant appropriate to the desired
antigen, will be placed in the longitudinal trough. Two days

will be allowed for diffusion and development of lines of
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precipitste, Following this the agar zone containing the
appropriate Ag-Ab precipitate arc will be excised, care being

taken to avoid ¢ontamination with other unwanted precipitin arcs.
The tiny piece of agar will be washed in 20 ml.of physioclogical
saline solution for 48 hours at room temperature to remove
diffusable substances. Then the agar with its contained precipitate
will be broken up in 0.2 ml. of physiological saline and emulsified
in Freund's complete adjuvant in the ratio of 1:4. Control serum
will be obtained from the rabbits. Then the antigen-adjuvant
mixture will be injected into toepads and various intradermal

sites of a rabbit, The same procedure will be repeated 10 days
later, Two weeks after the second injection a serum sample will

be taken which will be tested as described above for antibody

present, the injection can be repeated.

Antiserum directed against stool IgA will alsc be prepared
using stool IgA purified in another fashion. Here, using Sephadex
and DEAE cellulose column chromatography,with suitable testing of
the eluted fractions, the Igi in the stool will be obtained in a
relatively pure preparation. This prepsration will then be
adjusted to approximately 2 mg. protein per c.c., emulsified with
adjuvant as described above in the sections related to preparing
anti-whole human serum and, after obtaining control serum from
the rabbits to be used, injected intramuscularly, 1 c.c. of the
antigen-adjuvant mixture being injected on day 1 and day 10 as
described above, This will be absorbed after harvest with cord

serum and purified " ~M obtained from Sephadex.
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The purity of the anti-immunoglobulin antisera wili be
tested using immunoelectrophoresis and double diffusion in
agar. Only those antisera producing a single line of antigen
antibody precipitation will ke utilized for investigative work,

Less specific antisera will be improved by appropriate absorntion.

References

l. Binaghi, R.A.s Journal of Immunoloqgy $7: 159, 1966,

2. Goudie, Horne and Wilkinson: Lancet., 1224, Dec. 1966,
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ELECTRON HICROSCOPE STUDY OF SHALL BOWEL AND
RECTAL BIOPSIES IN ACUTE CHOLERA AND MNORKALS

L, Abraham and R, 3. Northrup

The 32 small intestinal and 2 rectal biopsies obtained
during the 1966-67 cholera season from 11 patients in acute
and early convalescent cholera have been examined at the
light microscopic level, using 0.5 micron, toluidine blue

Stained sections. ¥atecrial from control and Vibrio chnlerae

inoculated rabbit ileal locps taken at 6 hours was 2lso studied
in the same manner. A& block of the hunan material and control

and positive blocks from the rabbit small intestine hove under-

gone preliminary examiﬁaiipn_wilthhe“eleotr&n~mier&s&cpe.

In both the rabbit and human materianl, the increased
resolution made possible by the thin sectioning of the biopéies
has brought into evidence an interesting finding not emphasised
or noted previously by other workers. Mony villi exhibit a
striking separation of epithelial and subepithelial cells,
extending from an intact chpillary endothelium up to the
desmosomes and tight junctions of the epithelial cells, This
finding was noted by Dommin et al,(1) in the mucosa of
experimentally infected guiren pigs. Di=mond (2) and also
Wheeler (3) demonstrated in gall bladder epithelium that this
change was associated with rapid water movement zacross the

mucosa, in their case water absorption., Tuis finding in the
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human biopsies is of interest in view of thc lorge movements
»f sodium and water demsustranted by Teylor et al, (4) in the
chiolera offected intostine. ©Unreful serrch cf the tissue
blocks =os yct unexomined with the el¢ctron-microscope 1is
planned in order te further document this obscrvation,

Othor than this, the biocpsies showed esscrticlly the
same appenrance ot the light microscopic level as biopsies
studied by Gangnrssn et nl,(%) and Kent and Lindenbaun (6).
They illustrote ~gain that biecpsies teken in early coavales-
cence are not cdicuntce for proper ccntrols, L5 the muscosal
nattern after one yenr of ncute cholers is'known to return
to norumsl, as shewn by Gangaross ¢t nl.{(7) ia Thai wrticnts,

the biopsies obtrined ncw from the saome 11 patients would

serve as acccptrble ¢ontrols. Ls some techeical probleas
were also EﬂCOunpcrcd, such -5 pressure rrtefrncts, poor
orientation c¢tec. biopsies tnken from o fiw ponticnts wWith
acute cholers arc nlso reguired., It is planned tc use isot-
onic glutarnldehyde and osmium tetroxide as fixatives and
beth EFCN and &Lroldite os embedding mceain, This, i1 essence,
would conplete the wmorvhelogic study,

de siave a2lsc planned te study further the rrbbit intest-
ine from the loop preparsticns. In orccr to c¢lucidatc the role
of woater movement ia producing epithelial cell seporation we

plan to study exncrimcntal siturtions cf rnpid -~bsorpticn ond

cesa.COnt'd
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seeretion of fluid. For rbsoxrption studies, cfter:
dehydrating thc rsbbit fer a period of timec iso0ps will
be constructcd nnd large ~mcunts of saling infuscd there-
intc, Riopsicvs will be tnken from the i00ps =t vorying
times ofter woater infusicen. For o sceretory situstion, o

1

well hydrated ribbit will be uscd., Leops will be constr-
ueted nnd = hypertonic monnitol selution placed into tho
lumen, after which biopsics will be tnken nt varying
time intervals. It is clso planacd to repeat the vibrio-
inocul~tec loop cxperiments of thc pmst yenr, using the
some methods planned for the humaon biopsies in ordey to

ensure that nrtefoct hns not beenm responsbile {or the

nbove mcnticned finding, It is also planned to usc the

Tonthorun—aydroxide—method of Revel ~nd Kornovsky 1o test

eI
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the intactness of the tight junctions.(d)

We fecl thot these studies rre cusential to the
completion of the studies begun lIast season (196€-68) on
cholers histology at the ultrastructural level, vhen the
interesting preliminnry finding noted above is botter
stucdied and confirmed, furthor studics to depict
precisely the phemonenon in numan patients nre certainly

in order,

!..- -_.cont'd
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COMPARISON OF VIRUS ISOLATIONS IN CHOLERA
AND OTHER BACTERIAL DIARRHEAS AND NORMALS

A. Abraham

The role of viruses in diarrhea is still controversial,
Most of the reported studies on the association of viruses
with diarrhea were done vithout proper controls and usually
with techniques not permitting the recovery of the whole
spectrum of human enteroviruses, Ramos--Alvarez (1) reported
significantly higher virus isolation rates in infantile
diarrhea in Mexico, while Melnick's Laboratory found no
significant difference in the isolation rate in their studies
of children from Houston, Texas (2,3) and‘Karéchi, West
Pakistan (4,5). 4 recent review of studies from North

America and Westernm@g;gpg_Lﬁl_oauLd—;eport“ﬁohgfgnfocanf___‘___mmmif

differences in viral excretion rate between diarrheal infants
and control subjects. wWe found (7)), in a co-operative study
with the NAMRU III Laboratory, in children with and without
diarrhea in Cairo, Egypt, U.A4.R. that a significantly higher
virus isolation rate was in the control group (95%) thasp in
the diarrheal group (75%). Enteropathogenic E. Coli and
Shigella bacteria were isolated from the stool of the latter

group in much higher frequency than from the ¢control group.

seeacCon'd
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No relationship of viruses to cholera was found in the
two studies of this problem (8,9). The negative result is
significant in spite of the faults of experimental design
and the small numbers studied, Cholera in children offers
a test of the hypothesis that enteroviruses are actually
less frequently found in children with diarrhea, where the
cause of diarrhea is a bacterial pathogen, than in the
normal control population. In addition, this study would
give information on the enterovirus infection in East
Pakistan,

This proposal is submitted for consideration for the

ment of the virus laboratocry in the Peter Bent Brigham
Hospital could take care of the specimens. The size of the
study groups should be about 20C children in each group.
Multiple stool samples -~ in the case of the cholera group,
or rectal swabs - in the case of the control group should
be kept and transported in the frozen state. The virus
isclation and identification should follow the established

procedures, using multiple cell cultures for virus isolation.

sasscont’d
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PROTOCOL
STUDIES IN EXPERIMENTAL CHOLERA IN ANIMALS
David R. Nalin and Richard A.Cash
A The effect of cholera-toxin on pancreatectomized dogs

1 2
Greenough and Taylor have speculated on the possible

role of the pancreas in the pathogenesis of cholera. Both
exocrine and endocrine mechanisms have been suggested. The
purpose of testing Aziz-type cholera-toxin in pancreatect-
omized dogs is %to examine that the response of Thiry-Vella
intestinal loopsto cholera-toxin may be mediated by an
endocrine factor elaborated by the pancreas. The pancreas
has already been implicated in the production of massive
diarrhea associated with pandreatic islet cell adenomass.
If elaboration of a pancreatic factor is necessary for the
diarrheal response to cholera-toxin in Thiry-Vella loops,
then there should be no response to Aziz cholera-toxin in
the pancreatectomized animals.

Thiry-Vella loops wiil be constructed in healthy
female dogs and in monkeys. Following post-operative
recovery, the loop response to Aziz-type cholera-toxin
will be tested. An identical loop will be created and
tested in 2 control animal., Following the détermination of
the response to Aziz cholera-toxin in the loop, & pancrea-
tectomy and a control operation will be performed on the
éxperimental animals. Daily insulin requirements will be

administered,
es-cOnt'd
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After recovery from pancreatectomy and a2 control
operation the loops in the pancreatectomized and in the
control animals will be rechallenged with -—Aziz-type
cholera~toxin to determine whether pancreatectomy has any
effect on the response to toxin., The response in both
animals will be quantitated by the collection of the fluid
output from the Thiry-Vella loop after administration of
toxin. No.23 Foley Catheters placed in the loop stomata
will be used to facilitate the collection of the loop fluid.
In both animals control collections of loop fluid after
administration of rormal saline will be obtained prior to
the administration of cholera-toxin.

B The effects of renin and epinephrine on the response

of gut to cholera-toxin.

The large quantities of fluid and electrolytes lost
into the gut lumen in cholera are delivered to the gut from
the intravascular fluid pool. Theoretically, pharmacologic
agents capable of reducing blood flow to the gut should
Cause a decrease of the fluid and electrolyte losses into
the gut in response¢ to cholera-toxin. To test this hypothe-~
sisy Thiry-Vella loops will be constructed}gogs, monkevys
amd other experimental animals. The response of the
individual loops to Aziz-type cholera-toxin will be meas-
ured, The response has been shown by Carpenter4 and others
to be reproducible for up to six weeks in dogs. Following

quantitation of the loop response, the loop will be

esacont'd
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rechallenged with cholera-toxin during intravenous infusion
of renin and, in other studies, during lavage of the loop
with epinephrine, After an appropriate interwal the animal
will be rechallenged with Aziz-type cholera-toxin alone, to
make certain that there has been no change in loop
reactivity due to atrophy or to immunologic factors. The
loop response to cholera-toxin with and withcut renin or
epinephrine will be compared.

cC. Relationship of Trauma to the response of the intestinal

mucosal surface to cholera-toxine.

The fluid and electrlyte loss in cholera may depend
primarily on secretory or on vascular mechanisms. One
possibility is that cholera fluid and electrolyte losses
occur directly through the vascular walls of the gut mucosa.
Fluid may then pass through the basement membrane and
inter-cellular spaces into the lumen.

If losses of fluid and electrolytes due to cholera-
toxin are more dependent upon cellular secretory or active
transport mechanisms, then a gut segment denuded of its
epithelial cells should be refractory to cholera-toxin.,

The response of intestinal segments in experimental

animals treated with Aziz-type cholera-toxin will be measu-
red before and after denudation of the epithelium of the
experimental gut segment. Deudation will be accomplised

using standard enzymatic and abrasive preparations

esstCont'd
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employed in cytological studies of the alimentary tract,
The extent of denudation and associated Trauma will be
determined by direct biopsy. Control loops will be
challenged with cholera-toxin alone.-Lf/igacellular
mechanisms are necessary for the response of the loops
to cholera-toxin, then the denuded intestinal mucosal
surface should react to cholera-toxin with production of
only a small amount of fluid or none at all. In addition
the composition of any fiuid produced would be expected
to differ from that produced by cellular secretion. The
protein and electrolyte compositon of loop fluid
samples will be¢ measured.

The effect of other forms of Trauma will alsoc be
investigated, inciuding irradiation and actinomycin
application.

D, The effect of acetazolamide with or without

glucose on the response of Thiry-Vella lcops in experimental

animals to Aziz type cholera-toxin.
5 6
Leitch et al and Norris have found that aceta-

zolaminde zlone can reduce by é small amount the response
of the intestine to challenge with cholera-toxin. Noerris
also showed that addition of small amounts of glucose

( 20 m Mols/L ) in addition to acetazolamide induced
positive fluid balance in segments of ragbbit intestine

challenged with cholera-filtrate~toxin. The effect of this

«+wetContd
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combined solution was greater than the effect of glucose
alone.

The purpose of these experiments will be to attempt
to confirm the observations of Leitch and Norris in monkeys,
dogs and other suitable experimental animals. Thiry-Vella
loops will be created in the experimental animals, and the
Tesponse to Azix cholera-toxin will be observed. Following
initial challenge with Aziz cholera-toxin, toxin will be
readministered to the lopp along with solution of acetazo-
lamide in a dose of 50 to 100 mg per kg. administered in a
solution containing 5CC micro-graoms per ¢.c¢. The effect on
the response of the loop to cholera-toxin in the presence of
acetazolamide will be determined. In some animals acetazo-
lamide will also be administered before and after toxin
challenge c¢ither intc the loop alone or simultaneously with
parenteral acetazolamide.

In another set of experiments the same design will
be used but glucose solution (2-3%) will be infused directly
into the acetazolamide . treated loops in the toxin-chall-
enged animals. Following recovery from the experiment, animals
will again be challenged with the Aziz type cholera~toxin
alone to determine that no non-specific change in loop

reactivity has ocCsurred in the interval between challenges.

esacont'd
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The interaction of absorbing and chelating agents

with Aziz type cholera-toxin.

The active principle contained in cholera-toxin can

be completely removed by pretreatment with activated charcoal

and other agents. However, this inactivation can only be

accomplished if the cholera-toxin is mixed with the charcoal

prior to administration to experimental animals. It has not

been possible to demonstrate a beneficial effect of charcoal

when it is administered to patients or to experimental

Thiry-Vella loops following infection with cholera vibrios

0 the administration of cholerag-

planned in this area are (1) the
6f absorbing agents administered
Thiry-Vella gut segments treated
ermine whether the effect of the

(2) the infusion of the charcoal

3
toxin .

Among the studies
testing of large quantities
by constant infusion to

with cholera toxin to det-

toxin can be prevented;

plus toxin mixture into gut

segments to determine whether the binding of the active toxic

principles with charccal can prevent the toxin from causing

diarrhea; (3) the determination of the minimum period of

contact between cholera toxin and the gut mucosa necessary

for the response of the mucosa to the toxin. This will be

determined by applying the cholera—toxin to the Thiry-Vella

loops subseqguently removing it by lavage at varying intervals.

The response of the loop to the toxin will be measured and

compared after different intervals;(4) determination of the

effect of newer absorbing agents

as well as chelating agents,

sssCont'd
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renins and detergents on the response of the Thiry-Vella loops
to the Aziz type cholera-toxin in experimental animals.

F. The effect of products of Vibrio metabolism on

Thiry-Vella logps.

In vitro -products of vibrio metabolism will be infused
into Thiry-Vella loops in experimental animals to determine
whether these products are capable of producing a diarrhea
in the experimental loops. Among the substances to be studied
are niirites, indoles and ammonia. The effects on the gquantity
and composition of loop fluid after the administraticn of
these substances will be measured.

Procedure for msking crude cholera-toxin,

Vibrio cholerae Inaba 569B is inoculated in 100 ml
culture medium containing 2% peptone and 1% sodium chloride,
pH is adjusted o0 7.5 by NaQH. three-iiter flask contain-
ing the inoculated modium is put in a shiaking water bath at
BOOC, f lOC, for 18 hours. By 1%0 alternate shakes per minute
and with a lateral displacement of 35-36 mm., maximal aeration
is achieved. The culture suspension 1s then pentrifuged at
10,000 rapems for 30 minutes and the supernatant is
immediately passed through ap.22 millipore filter. This
sterilized filtrate is the crude cholera toxin and is stored

o o
between O and -25 C

-..COI’l‘t':i
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PART I: DETERMINATION OF DRUC:  EFFECTS ON INTESTINAL WATER AND SODIUM FLUX,
VOLUME AND FLOW RATES USING Na<< AND A NON-ABSORBABLE MARKER .

David R. Nalin and Richard A. Cash

Summary

The initial study is designed to determine the effects of acetazolamide
infusion into intestinal segments of actively purging cholera patients. The
amount and type of fluid entering and leaving portions of the intestinal tract
of patients with cholera will be measured using multiluml.aal tubes placed at

various levels of the small intestine.

A mavke®R gilution sampling technique will be used similer to that des-
cribed by Fordtrand' and by Dillard? and Hare et al’. Intestinal segments will
be perfused at a constant rate using a solution of known concentration containing
a non-absorbable marker. Luniaal fluid samples will be taken from separate
distal tupe orifices. Once a steady state is achieved the segment will be
perfused with a total dose of 150 to 250 mg/kg. of acetazolamide as the solu-
ble sodium salt. The effect on intestinal water and sodium flux, volume, flow

rate and DL..iro.l fluid composition will be determined.

A, Introduction

The possibility of a useful oral maintenance solution for the cholera
patient has long been a goal of cholera research. Although initially intravenous
therapy would remain necessary to relieve shock, an orel foiliew 1 solution
would greatly facilitate cholera therapy during epidemics and in endemic, under-
developed areas where necessary medical personnel and intravenous solutions
are not available. An ‘ideal™ solution would contain the sodium, potassium,

chloride, bicarbonate and water needed to replace deficits still remaining
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after the relief of shock. 1In addition, the therapeutic oral solution would
contain substances capable of arresting the continued loss of fluid and elec-

trolytes into the gut lumen during the post-shock period.

The effectiveness of glucose lavage in decreasing stooling rate and fluid
and electrolyte lesses in cholera was first studied in the Philippines by
Dr. R. A. Phillips and co-workers.% This work has been continued at the
Pakistan-SEATO Cholera Research Laboratory as well as at the Johns Hopkins
Laboratory in Calcuttz., It appears that glucese would have a role in an oral

maintenance solution for use in cholera,

An additional ingredient of an oral maintenance solution would be tetra-
cycline or one of the other antibacterial agents which reduce fluid and

electrolyte losses by eliminating viable vibrios.

Recent observations on the action of acetazolamide on rabbit intestinal
loop treated with diarrheogenic cholera toxins suggest that acetazolamide mey
have a place in cholera therapy. Leitch and his co-WOrkers5 have demonstrated
that acetazolamide can reduce net water and ion plasma to lumen flux in rabbit
intestinal loops. A decrease in bicarbonate secretion into the lumen (and
chloride reabsorption) was also demonstrated., Acetazolamide (500 mg./L.) was
given in the drinking water 24 hours before loop challenge. The total amount

of acetazolamide imbibed was not mentioned in Leitch's article,

Norr156 has reported unpublished observations of the effect of acetazola-
mide on rabbit intestinal loops treated with Finkelstein "choleragen"., These
loops were perfused with a solution contalning 500 micrograms per cc of
acetazolamide. The rabbits also receivdl doses of 20 to 50 mz./kg. of intra-
venous acetazolamide. A moderate decrease in lumenal output resulted.

-2 -
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Similar resul%s were obtained using a glucoso lavaege solution. Animals
receiving intraluminal zcetazolamide glucosc enjoyed o total cessation
of fluid and electrolytc losscs into the gut lumen within 30 minutcs of
the beginning of tha infusion. Intruvenous acetazolemide alonc had no
effect on the fiuid and electrolyte loasses into the intestinal loocps.

B. Materials and Methods:

1) Potients admitted to the study will be those paticnts weighing
over 75 lbs. udmitted to the ward of the Pakistan~SuiTO Cholera Research
Loboratory in shock® from acute choleraic diarrhea. Intubation of the
jejunum with a triple lumen intestinal tube will be carricd out concom—
itantly with initial intravenous therapy used to combat shock. A1l
paticnts will receive the stundard Cholera Rescurch Laboratory S5:d:l##
therapeutic solution for chelcra. Tetracyeline will not be givon. Patient
care will otherwise include all standard P-SCAL therepeutic measurcs until
the patient is out of siock and is voiding uring,

The acetazolamide trial poriod will commence after the patient is
out of shock and is voiding urinc. During this phasc the locution of the
intestinal tube will be determined radiographically. The gut segment
containing the tube will be perfused at o constant rate with 1,000 cc of
perfusing  solution pur hour. Gut luminzl contonts will bo withdrawn from
the tubc collection ports. A Peristaltic pump will be used to maintain a
constant perfusion rate. A non-absorbable murker (PEG) will be added to the

perfusing solution.

* Shock will be defined arbitrarily as the absence of pulsc or measurable
blood pressure on admission.

#* Solution contains 5 gm. NaGl, ¢ gm. Nardl0z, 1 gm, KCL per liter.

-3 -
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Determinations will be mede of the changes in fluid and electrolyte
losses into the loep lumen.

After o stcady state is accnicved the segment will be perfused at a
rate of onc liter per hour with "Mdypotonic Jejunal Solution™* containing
awcetazolamide as the soluble sodium salt. The acctazolamide perfusing
solution will contain 500 mg. per liter of acetazolamidoc,

The total dose of acetazolamide will be 150-250 mg. per kg.** At
reguiar interveds measurements will be made of changes in intestinal
sodium and water flux, luminel fluid volume, flow and composition.

Volume changes in the intestinal segment will be estimated by means of a
"oolus" technique as described in tho previously mentioncd paper by

Dillard et alz. The modifications of this technique described by Hore et

al5 will be cmployeds An intraluminal bolus of bromsulfulein containing

Ha®® yill be infused rapidly via a triple lumen intestinal tubc infusion
port. Subsequent detorminations will be made of BSP, PEg and Nazz
collocted ut reguler intervals from distal introlumincal collection ports.
Pationts will bo carefully monitored for 48 hours from the boginning of the
study. Recorded datae will inciudc inteke and output, complcte blood counts,
eloctrolytus (potassium, chloride, sodimm, bicurbonate, mugnesium and
calcium), #%¥ pH ##¥¢ of hlood, urinc, stool and lumcnal contents, and

plasma spoeific gravity

4 solution which closely mutfhcs the composition of jujunal fluid in
cholere patients. Hat+ = 120 mEg/L., KT = 6 mzg/L., C0z = 20 miqg/L.,
Cl1~ = 106 mix/L.

##* Maximum amount previously uscd in man and found well toloraztod.
#A% Every hour to cvery 4 hours
##¥# Fyery two hours to every four hours

- d -
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The characteristics of the gut segment after the end of the acetazolamide
infusion will be observed for 12 to 48 hours to determine if acetezolamide
has any effect on the choleraic gut segment and, if so, how leng its

effects last. Fluid intake suificient to vrevent acetazolamide crystalluria
will be maintained. Urinalyses will be checked repeatediy for crystals.

The effect of acetazolamide on stool volune, rate and composition will also

be measured.

An additional series of patients will be studied using a perfusate
containing a 2% glucose solution as well as acetazolamide in a dose of
150-250 mg. per kg. The effect of this solution on segments of choleraic
intestine will be determined as described above. The respense of the
intestinal segment to glucose alone, to acetazolamide, and to the two

combined will be measured in ithe same patient.

If no significant effect is noted of acetazolamide or of acetazola-
mide plus glucose (compared to glucose alone), then the same techniques
will be used to study the effects of other drugs of potential interest
in cholera on intestinal water and sodium flux. Atreopine and adrenal
corticosteroids are among the drugs being considered for this type of

study.

— o mr e um e v
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PROTOCOL

COMPARISON OF A COMMERCIALLY-AVAILABLE INTRAVENOUS
ACETATE SOLUTION WITH STANDARD BICARBONATE REPLACE-
MENT SOLUTIONS IN THE RAPID COZRECTION OF THE ACIDOSIS
OF ACUTE CHOLERA AND OTHER SEVERE DIARRHEAS.

Chief Investigator & Dr. A. Majid Molla

Other Investigators : P-SCRL Clinical Research Section
and Ward Staff Personnel

Background & Purpose:

Intravenous bicarbonate has been prcved to be an ideal
substance for correcting the acidosis associated with the loss
of large amounts of bicarbonate—-rich stool in acute cholera.
There are two major disadvantages of bicarbonate solutions
however, that make it impossible to store such solutions for
long periods of time. First is the fact that bicarbonate can
be autoclaved only with great difficulty and therefore must be
added to the solution immediately prior toc use to avoid signifi-
cant bacterial contamination, and second is that commercially-
avallable intravenous bicarbonate solutions have a very short

shelf life,

Intravenous lactate has been shown to be 2 satisfactory
substitute for bicarbonate in the correction of the acidosis
associated with cholera but lactate also has two major disadvan-
tages. The first is that it is expensive and difficult to
procure in bulk and secondly it supports bacterial growth and
and therefore has a short shelf life. Lactate does have the

advantage over bicarbonate of being stable during autoclaving.
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Acetate has been considered as another possible substitute
for bicarbonate in the correction of acidosis in acute cholera.
Acetate is cheap, readily available, can be autoclaved and has
a long shelf life as it does not support significant bacterial
growth. Acetate solutions have been used in the correction of
acidosis in normal c¢linical circumstances in the United States
and acetate solution is commercially-available under the name
of Isolyte-E (McGaw Laboratories Incorporated), a solution that
contains 47 milliequivalents per liter of acetate and 8 milliequi-

valents per liter of citrate,

The fact that acetate is satisfactory in the correction
of acidosis in ordinary c¢linical circumstances where rapid
intravenous infusion of large volumes is not necessary, does not
necessarily prove either its efficacy or safety in acute cholera
when as much as 5 liters of this solution may be administered
in an hour. The crucial factor here is time, i.e. how rapidly
is acetate metabolized and thus how rapidly can acidosis be
corrected in these circumstance? A subsidiary guestion is,
would there be a dangerous build-up of ketone bodies if sufficiently
rapid oxidation did not take place? At present the information
available in the literature is insufficient to allow us to
speak with certainty about these points. Mudge et al.(1l), in
experiments in dogs and humans comparing isotonic sodium
acetate to sodium bicarbonate, gave 15 milliequivalents of alkali

per kg. of body weight over short periods of time. They saw a

-2
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rapid rise of the CO, content at 15 minute intervals over 2
hours which appeared similar between acetate and bicarbonate.
They did not see any detrimental effects of acetate. A pilot
study was done at this Laboratory last year immediately
following the cholera season during which 6 patients with
acute gastroenteritis and mild acidosis were given a solution
containing 50 milliequivalents per liter of acetate and the
results were cempared with 4 patients who received a similar
sclution containing 50 milliequivalents of lactate. All the
patients who received acetate showed a rapid rise in CO, and
a rapid rise in the pH which appeared to be of the same magnitude
as the lactate, However, none of these patients had cholera
and the most that any patient received during the first hour
was 3% liters of this solution. In these circumstances acetate
appeared to be as effective as bicarbonate but none of the
patients had the severe dehydration and acidosis that are seen
in severe acute cholera on admission,

With the recent spread of cholera El Tor across the Middle
East there has been great concern on the part of the Middle
East governments in stockpiling intravenous fluids in preparation
for any sudden epidemic of cholera. For the reasons mentioned
above, acetate intravenous replacement fluid would be ideal for
this purpose because of its long shelf life and low cost. As
@ Tesult of this interest in stockpiling of acetate solutions

for cholera epidemics the NESA Lmergency Cholera Program has
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As soon as this initial blood is collected, an IV will be
started immediately using either the acetste replacement
solution or the 5-~4-1 bicarbonate replacement solution,
depending on the random selection of the patient. The rate
of intravenous fluid administration will be based on the
degree of dehydration and acidosis as determined by the
clinical examination of the patient, The time of starting
the solution and clinical examination will be recorded on
the forms provided, The EKG will then be taken and labelled
with the time. A full evaluation of the patient is repeated
and recorded at 20 minute intervals and an EXG is taken and
reviewed every 20 minutes. The doctor is to be with the
patient at all times during the study. At the end of each
liter of study solution another femoral arterial blood is
taken and all of the above determinations are repeated,

The study will continue till the end of 3 hours when a final
blood will be taken and 2z final EKG dene. All urine passed
on the day of study, i.e, until 24 hours after the beginning
of the study, will be collectedrand examined for acetone by
the Acetest immediately after it is passed. A sample of
€ach bottle of intravenous sclution will be sent for electro-
lyte determinations. The study will be completed at the

end of three hours.
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Materials and Persopnel Reguired:

The Acetate replacement solution will be the commercially~
available Isolyte-E (McGaw) containing 140 milliequivalents per
liter of sodium, 10 milliequivalents per liter of potassium,

103 milliequivalents per liter of chloride, 47 milliequivalents
per liter of acetate and 8 milliequivalents per liter of citrate.
fhe bicarbonate replacement solution will be standard 5-4-}
bicarbonate solution containing 133 milliequivalents of sodium,
13.5 milliequivalents per liter of potassium, 99 milliequivalents
per liter of chloride and 48 milliequivalents per liter of bicar-
bonate., A clinical chemist familiar with the determination of

pH and CCs in the blood will be available during the hours of

the study and pH and COp must be done immediately after collection.
Determinations other than pH and CO, need not be done immediately,
as long as the specimens are properly handled, i.e. the blood

for electrolytes separated properly, etc.
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PROTOCOL

ORAL LAVAGE OF VIBRIOPHAGE IN ACUTE CHOLERA:
EFFECTS ON VIBRIC COUNTS AND STOOLING RATE.

Dr. K. A. Monsur, Dr. Ataur Rahman, Dr. Z. Hagque,
Dr. R. Northrup and Dr. J.0. Taylor.

Background and Purpose:

Although there are various reports ¢laiming success in using
bacteriophage in the treatment of tholera, none of these repofts stand
up to critical analysis, Mortality rates are used as the criterion
of success, intravenous fluid replacement has been grossly inade-
quate, insufficient clinical details are given and there are no
pProper controls,

This study of oral lavage of high doses of vibriophage
was begun last Yeéar by Dr. K.A. Monsur and Dr .Hirschhorn in an
attempt to demonstrate, once and for all, if bacteriophage i;
potentially effective in the treatment of acute cholera a&s measured
by decrease in rate and duration of stooling. Results with several
patients where the titer of phage in the stool was maintained at
1010 pfu/ml® or higher showed that for a period of time stooling
rate did appear to decline more rapidly than would be predicted
in an untreated patient. However, when the phage was stopped, the
stooling rate increased again. Due to limitations on the amount
of phage which couid be produced it was nevér possiblie during the
last ¢holera season to continue lavage of vibriophage until the
cessation of diarrhea, thus a truly adequate trial of phage
therapy was not possible. This year, with improvements in the
technique of phage production developed by Dr. Mensur and his

Co-workers in the Institute of Public Health, and with a much

¥ pfu = plaque forming units
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larger Capacity for high speed centrifugation of large

volumes of phage culture material, we will be able to

2)

3)

4)

The principles of phage therapy are as followss

Vibrios may be lysed within minutes if infected with a large
number of particles at the same time (> 100 particles/vibrio).
This is known as "lysis from without" as distinguished fropm
lysis from within in which a single phage particle enters

and multiplies within the vibriog and eventually causes the
vibrig to Tupture. The aveérage "burst time" from lysis from
within is about ]} hour, which is twice the mean transit time
from stomach to rectum in acute cholera, Obviously 1lysis

from within will not be eftfective in reducing the vibrio

count in the upper small bowei.

Vibrio counts in the gut in acute cholera may reach 107
vibios/mi.

Therefore, the dose of phage must result in a concentration
of 101l pfu/ml in the gut to provide 100 particles per
Vibrio. The dose must also allow for dilution to 2 liters.,

An initial dose of 100 ml of 5 x 1012 pfu/ml would result

in 2 Concentration of around 2.5 x 1011 pfu per mi1. Assuming

that the patient ig purging 500 ml/hour an additional 25 m] of

phage must be given houriy, In practice more will be given,
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To protect against the possibility of a resistant mutant
rendering phage therapy ineffective, a mixture of different

phages will be used.

To provide meore accurate counts of viable vibrios, these

counts will be done in the presence of polyvalent antiphage
sera from which bacterial antibodies have been absorbed.

This technique has been developed by Dr. Monsur and his
co-workers,

Some vibrigs may be protected from attack by phage particies
either by surrounding mucous, by being in inaccessible areas,
crypts, or by other factors, Thus even with the large concen-
tration of phage in the gut, it may be impossible to completely
sterilize the gut for V. cholerae. This is probably why
Continuous phage therapy until diarrhea stops appears to be
necessary,

This etudy will include administration of 30 ml of 10% oxoid
peptone in 1% saline atong with each dose of phage. It is

felt that the peptone may help the lytic action of the

phage and also encourage the growth of normal intestinal flora.

Controls with peptone alone without phage will also be done.

Materials and Methods.

1)

In a patient who qualifies as an active cholera patient
(positive culture; more than 3.2 liters of stool in either of
the first twoeight-hour periods in the hospital), a double

lumen tube with a mercury bag attached is passed. This tube
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3)

5)

6)

7)

8)

-G,

has a porthole that will be placed at or near the Ligament
of Treitz and g3 proximal, independent bPorthole which will be

a2t or just beyond the pylorus,

The tubes are flushed by drawing 10 c¢ of intestinal filuid
and discarding.

Samples of rice water fluid gre drawn freom the lower port for
vibric and phage titration, and darkfield microscopy. A
stool sample js¢ taken for the sape purpose; also for
baseline electrolytes, via a rectal catheter (samples into
Néw, sterile tubes),

Blood is drawn for baseline e€lectrolytes, specific gravity,
plasma protein, total and differential white count and
hematocrit; also for initial phage titer ang vibriocidal
and agglutinating antibodies,

The duodenal tubes are flushed prior to any sampling by
withdrawing 10 cc of intestinal fluid and discarding,

Via the proximal (pyIOric) port 100 c¢c of 5 x 1012 titer
phage ig slowly given in ten minutes,

After a 15 minute wait, the distal tube is flushed again

10 c¢c of stool via a sterile rectal catheter is put into 3

brand new, sterile tube every 30 minutes from the start of




: CI/p23

darkfield. After one hour and 15 minutes, 50 cc of stool

is taken for specisl washing to isolate vibrios.

$) After the first hour of phage and the 1% minute wait, the
same concentrate ( 5 x 1012) is given at a slower rate for.
the durétion 0of diarrhean, .

10) After a change in darkfield, stools are taken every four
hours for phage and vibrio count. Stools are taken every
six hours for electrolyte determinations.

11) Blood is taken for phage titer after the first 30 minutes of
therapy and then twice daily, for phage titer and for white
count and differential,

12) Antibody titers will be followed daily.

13) Stool output (by weight and measurement) and vital signs will be

followed every four hours.

This study will be done in a room completely separate from the

P +XLRL ward and all equipment and specimens will be handled separately

to avoid contamination of the ward with vibrio phage. Such conta-

mination might interfere with immunologic studies.

Summa;y:
A study of oral therapy with high doses of vibrio phage

( a mixture of phage types) will be done. The effectiveness of
phage therapy will be determined by the reduction of stool output,
duration of diarrhea and titer count of the vibrios in the stocl,
The ¢linical aspects of the program will be managed by
Dr, 2. Hogue, Dr, R, Northrup and Dr. J. Taylor. The preparation

of phage and phage counting will be done by Dr. Monsur, Dr., Ataur
Rahman and the Institute of Public Health Staff, Vibrio counts will

be done by Dr., Monsur and his co-workers.

—r——
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Prs. lrvin o Rorsubery wnd sorbsrt dirsciviorn.

Inteoduetion and ddms:

e effect of cholera on the liver and biliaxy system
and treir role in the pathogensvis of cholera has never been cilearly
defined, Clinicians have often commented on the aopearaince of green
plgment in the stool of cholera patients as a herald of cessation of
diarries, while the acholic appezrance of rice water stoocl hae been
variously attributed to spasm of the bile ducts or Spincter of 0ddi,

It hasz also veen suggested from tais laboretory that
the liver, by hypersecreticn, can contribute to the copious rice
vater stcol of cholera.

3ile salts are either conjuz:ited (taurcholate,glycoho-
late) or unconjugated (cholate, deoxycholate). The unconjuzated bile
salts are created by action of lower gut flora on the conjugated salts.
V.Cholsrae is not knowr to deconjugate bile salbs. wermally these
deconjuguted bile salts wre reabsorbsd in the ileum and reexcreted in
the duodenum. In tuc maiabsorption of bile salts, these salbs would be
present in the stool but not in duodenal drainage,

Buring acute cholerz, in wiien tae gut is largely
populated wita V.Cholerae, and where tis rice weber stool is clear and
coplous, tie ampearanct of wiconjug ted bile sulis in the 5t001,
especiatly ab tae tine of color change, may sigual the return of
activity ol othur microorganisns and diminution of diarrhes. Fallure

to find wnconjugeted vile selts in the duodenal drzinage &0 the time
eesconttd
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of their prescnce in the stool would be wnother measure of malabsorption

in cholera diarrhca. Thne prescicce or abgence of conjugated bile sclts

and bile pigment in the duodeneal aspirate, before and after stimulation

by a fatty meal may give informotion on thou relative contribution of the
liver to thoe makeup of thoe rice water stool.

Method and froccdurc:

4 patient who is vigorously purging clear ricc water stool, will
swallow a double lumen tube with & mercury ballcon, a distal sampling
pert in the duodenum and a proximal infusion port in the stomach. Daily,
during diarrhea, a 100 ce sample of duodenal content will be aspirated
for measure of bile pigment (by the dinzo method of Malloy and Evelyn),
for guantitative aerobic and anacrobic erunts (vibrios and others), and
tiaen tuken to dryness for measure of bile salts. The latter will be done
by Dr. Rosenberg at the Thorndike memorial Laboratory, Boston, by thin-
layer and gas caromutography. 4 sample of stool will be tokon at the same
time and tieated cimilorly. In scme patients a fatty meal will  be given
into the stomach sfter the initial duodenunm aspiration ond a duodenal
uspirate taken fifteen minutes loter. Any chaenges in color will be
notod.

Significunce of Study:

We hope bo secure furtihvr information on tie possible role of the
liver and biliary system in the puethogenceis of cholero, the ubscrptive
b P s
processes in cholera diarrhec; in addition the historical guestion of tae

cause of acholic stools moy be answeroed.

ees conttd
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Facildtics _wwailable:

4111 facilitics of the Clinicel Investigation and
Sacteriology Sections cre available for the study. One bacteriology
and one chemistry technician will be needed.

"acilitizs Reguired:

No new or unusual facilitiss are roguired.

Work ilready Done in This Areg:

In this leboratory, BSP given intravenously has been
recovered (about G0%) in the stool of patients with acute chelera.
Studies with & Miller-ibbot tube have suggested that z considerable
amount of fluid in cholera comes from above the Ligument of Trietz.
Studies hexrn have also shown widespread malabsorption in cholers and

other diarrheas.
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PROTOCOL

THE PURIFICATION AND PROPERTIES OF CHOLERA TOXIN

KeM.S,Aziz,Ph,D., W,Kendrick Hare,M,D. and
R.A. Phillips, M.D.

Introduction and Specific Aims:

Finkelstein and several other investigators (1-6)
are working on cholera toxin obtained from pure culture sus-

pengion of Vibrio cholerae. Currently little work is being

done on the toxin obtained from cholera stool. However,
Craig (7-8) worked on the cholera stool and culture

filtrates in relation to a permeability factor.

Pakistan-SEATO Cholera Research Laboratory, Dacca,
is a unique place to work with cholera patients and rice
water stool. The identification of the causative agent of
the cholera syndrome, should obviously begin with the rice
water stool.

The specific aims of this project are toc purify
the cholera toxin and determine its properties. It is
desirable to know how much toxin is produced in the intestine
of cholera patients and what is the pattern of toxin
producticn from the beginning of the dise¢ase to the conva-
lescent stage. It is also necessary to know the relationships
between the net plasma to luman flow, vibrio count and
toxicity. The effect of vaccination, hyperimmune plasma,
various antibiotics and enzyme poisons on the toxic
product(s)} should also be investigated. Ultimately this

may lead to better treatment of cholera patients and the

eenee Cont'd
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develcpment of a more effective vaccine.

Methods ¢f Procedure:

Cholera stool and vibrio culture suspension will
both be used for the study of the toxin. However, emphasis
will be on the study of the toxin obtained from cholera
stool. Pure culture of vibrios will be made by strains isolated
from the stool under study.

Collection of cholera stool will be made by rectal
catheter from cholera patients passing out rice water stool
at a minimum rate of 300 ml hour., The first 2 ml of the
stool will be taken out by a syringe and 1 ml will be
filtered through millipore syringe filter immediately.

The other 1 ml of stool will be sent for immediate viable

count. From the agar plates Yibrio cholerae will be subbed

and maintained in pure culture. This culture will be diluted
in gel-borate buffer and injected intradermally into rabbit
skin., The reot'of the sample will be collected in a 500 ml
Erlenmeyer flask kept in an ice bath. The flask will be
marked at 330 ml and the sample removed when the stcocl level
exceeds 330 ml., 320 ml of this will be immediately cen-
trifuged at 10,000 r.p.m. for one hour at OOC. Following
centrifugaticn the supernatant will be filtered through
450 m/u millipore filter. If necessary prefiltration

through microfiber glass will be done to facilitate quick

0
filtration. The filtrate will be stored at -20 C, Three

..B‘cont.d
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more such collections of 330 ml stool will be made from the
same patient and processed as described above. All the
samples will then be pooled together, out of which cne liter
will be concentrated by dialysing. Qut of the 230 ml left,
50 ml will be used for intradermal skin test in rabbits(7),
ligated ileal loops iﬁ rabbits (9-10) and infant rabbits
(11-12). The remaining 230 ml will again be stored at -QOOC
for future reference. The dialysing will be carried out under
vacuum in a special apparatus. An eight mm glass tube will be
fitted in a rubber bung in the mouth of a conical sidearm
flask. At the lower end of the glass tube an eight mm
diameter dialysing tube, 1 meter long, will be attached.
The lower end of the dialysing tube will be sealed off and the
supernatant will be poured in the funnel., Suction will then be
applied and dialysis carried out until one liter is reduced
to about 10 ml. This viscous fluid will be tested in all the
three animal models for toxicity. % ml of this fluid will be
lyophilized and stored at ~2OOC. The remainder of the fluid
will be passed through DEAE-Cellullose chromatography column,
The fractions will be collected in ten test tubes, Each of
these will then be tested for toxicity in all the three

animal models mentioned above, The active fractions will be

~pooled and dialysed to make 1-2 ml and molecular sieve

cesscont'd
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filtration (13) will be done by sephadex G 100 or G 200
column chromatography to oBtain further fractions., These
fractions will again be pooled in 10 screw capped tubes
and tested for toxicity by the three animal assay
techniques., The active fraction(s) will be further purified
by gel and paper electrophoresis, This purified active
fraction (toxin) will be used to immunize animals, The
antisera will be tested in the three animal assay techni-
ques and by ouchterlony double diffusion agar gel. A
microtechnique of immuno-~electrophoresis as proposed by
Darcy {(14), may also be carried out. The ultraviolet
absorption spectrum will be determined. The purified product
will be concentrated by dialysis, lyophilised and stored
at -20°cC.

After the cholera epidemic is over the isolated
vibrios from the patients stool will be passed through
rabbits, The culture suspension of the rabbit passaged
strain will be processed as for rice water stool and
experiments will be perfcrmed in the same seqguence as above.

The above experiments will be carried on the rice
water stools of at least six cholera patients.

After the toxin is purified, its nature and prop-
erties may be determined. Molecular weight of the toxin
may be determined by molecular sieve filtration (13-17).
The molecular weight may also be determined by density
gradient separation by ultracentrifugation and the results

compared.
«ssscont'd
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After a 95% or more purification of the toxin is
achieved some peptide mapping and structural work may be
carried out in this laboratory. For this purpose a peptide
mapping will be done after tryptic and other enzymatic
digestion. The sequence of amino acids will be found out in
each peptide and this amino acid sequence of the toxin
molecula may be established.

Significance of This Research:

This research may lead to the discovery of the toxic
componant(s) in the c¢holera stool that causes the cholera
syndrome., If curative and prophylactic measures are to be
improved we must know the vibrio product(s) that cause the
disease, Knowledge of the properties of the toxin(s), both
physical and chemical, will enable us to carry ocut further
meaningful research.

Facilities Availables

The laboratory is presently being set up. Some
chemicals and equipments have already been procured, Some
more equlpmeni is on order. The laboratory is ideally
located close to the Clinical Research ward., The animal
house of the Pakistan-SEATO Chelera Research Laboratory is
presently undergoing improvement to meet the standards that
animal experimentation needs., About 1200 adult and 2400
infant rabbits will be needed. The following is a list of

items of permanent equipment:-

asesConttd
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Equipment Available in the Laboratorys:

l.

10,

Internaticonal centrifuge.
Chromatography column.
Refrigerator.

3OOC Incubator.,

Vacuum pump.

Lyopholizing machine.
Beckman pH meter,
Millipore Filters

Spectrophotometer,

Model-L International Ultracentrifuge,

Eguipment needed:

Fraction collector.

Deep freeze ~200C
Micro-electrophcorasis unit.
Paper chromotography apparatus.
Disc electrophoresis unit.
Pressurized Nitrogen gas.
Beckman Du Spectrophotometer,

o}
Temperature controlled room(0-10 C).

0
Temperature contolled room (30 C).
Apparatus for structural work on Prosein

Molecules,

sessCoOnt'd
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PROTOCOL
SPINAL FLUID IN ASIATIC CHOLERA

David R. Nalin, M.D.

A recent c¢linical study by Posner and Pluml provides evidence for a
relationship between coma and CSF pH. Severely acidotic patients with
normal C5F pH had normal mental states. Patients whose blood acidosis was
corrected but whose CSF was still acidotic were comatose. A study comparing
the characteristics of the blood and CSF in cholera can clarify the cause
of coma in cholera and the complex relationship between mental and metabolic
status. Therapeutic implications would include evaluation of the warning
against over-rapid bicarbonate infusion in acidotic patients as given by
Posner in the New England Journal article referred to zbove The pessible
relationship between CSF pH end respiratory pattern could be eJq;)lorecl.z’BvLL
The effects of severe water sodium and potassium losses on CSF composition

couid be described.

Justification

Justification for this study includes (1) the need for understanding
the cause of coma in acidotic patients, including those who have received
therapy sufficient to correct plasma pH; (2) the need for dealing with the
therapeutic implications of CSF acidosis or for adopting prophylactic

measures to avoid inducing CSF acidosis therapeutically; (3) the need to

*Posner feels that over-ravid HCO,; infusion worsens CSF acidosis by causing
more rapid increase in blood HCO3 than in CS5F. Blood and CSF p002 rise
quickly, however, CO5 is readily diffusable into the CSF, while HCO3 rises
only slowly in the CSF; therefore, relative CSF acidosis may be induced.

-1 -
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understanc the relationship of CSF pH and respiration, and {(4) explora-
tion of possible relationship between CSF changes in cholera and neurologic

or mental manifestations in the acute am convalescent phases of the disease.

Materials and Methods

All patients admitted to the P-SCHL in shock due to cholera will be
candidates for admission to the study series of 5-10 patients. Treatment
will not-be altered in any way from the standard P-SCKRL method. In addi-
tion to the abbreviated P-SCRL history and physiecal examination used during
the cholera season, a neurologic examination will be done. Basic data
describing the neurologic and general mental status will be recorded during

the study period.

Once on admission and twice during the subsequent 24 hours srinal- fiuid
will be obtained by routine tap for laboratory studies. Simultaneous
blood samples will be drawn. A% each spinal tap 6.5 c¢ of spvinal fluid

will be taken for tests.

Routine intake and output with fluid and electrolyte balance data

will be collsacted.

The following determinaticns will be mede on all specimens:

(in order of importance and priority for CSF).

Bloed (10 cc total) CSF (6% cc total)

Urea nitrogen Opening pressure

Acetone (Closing pressure)
fhosphate T. Culture - bacteria

Glucose - fungi

Specific gravity Cell count and Differential
Total proteins pH



Blood CSF

Hematocrit II. Total Protein
Sodium Sodium
Potassium Potassium
Chicride Chioride
Bicarbomate Bicarbonate
Arterial pH Glucose
WBC-Differential Osmolarity
Osmolarity o .
Vibriocidal antibody titer III. igelelc gravity
Ca

Mg Mg

1V, Vibriocidal antibody titer

Routine P-SCRL history and physical forms and i & o sheets will be used.

Neurologic and mental data will include:

1) General Level of Mental State

)

.

b.

d.

€.

Normal - conscious, alert, responds appropriateldy.
Crmatose - No evidence of response to or awareness of external
stimuli,

Obtunded - conscious but confused, with mild delirium - some appro-
priate behavior and responses to questions or commands. Varying
orientation and varying level of ability to respond.

CI/P 26

Delirium, severe - consclous but disoriented to time, place, persocn.

Chronic organic brain syndrome. Type to be specified.

Neurologic Review

o L0 oW

. Cranial nerves

. Autonomic system

. Sensory nerves Results of examination will be reported.
. Heflexes

. Motor and Coordimaticn

Reference

1. New England Journal of Medicine. 277: No.12, 605-613, 1967.

2. Pappenheimer et al: American Journal of Physiol.208: 436-450, 1965.

3. Pappenheimer: Harvey Lect. 61: 71-94, 1967.

L.

Fisher and Christianson: J. Applied Physics. 18: 712-716, 1963.
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PROTOCOL
DETERMINATION OF PERMEABILITY OF

CHOLERA-AFFECTED BOWEL TO MANNITOL
14C INJECTED INTRAVENQUSLY

J. Kinzle, J.C.Taylor, R.S. Gordon and R. Hare.

Purpose:
To determine the extent to which mannitol (labeled with 14C
for easy and accurate measurement) injected into the circulation

passes into the diarrheal fluid of cholera.

Significance:

A cholera patient taking ncthing by mouth puts out enormous
volumes of 1sotonic stool. 4Animal tnd human studies agree thut
this fluid enters the lumen of the G.I. tract primarily in the
jejuno~ileal segment of the small intestine, but the basiec nature
of the process whereby this fluid mixture is separated from other
blood constituents (such as cells and oroteins) which are not lost,
and transported into the lumen of the bowel is not known. There
are two principal possibilitiess
1) That a head of hydrostatic pressure, operating to force fluid

through a membrane with pores small enough to retain proteins,

provides the energy needed to accomplish the relatively small
amount of thermodynamic work involved in the separation of
macromolecular solutes and cells from the fluid which is to
make up the stool. This process would be entirely analogous
to the operation of the glomerulzr filter in the kidney.

2) That the active transport of some solute or sclutes produces

(perhaps in a very limited and inasccessible space) a gradient
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of chemical potential which causes water and other solutes to
migrate outward from blood to bowel lumen. Whereas the first
possibility would indicate that the ultimate source of the energy
producing the stool is the pumping action of the heart, the
second would require that the energy come from the (perhaps mis-
guided) metabolism of the cells of the intestinal epithelium,

The first possibility ~ that in cholera the intestinal
epithelium filters fluid after the manner of the renal glomerulus -
would require that mannitol in the extraceilular fluid be cleared
at the same rate as sodium, since it has virtually the same
effective size in solution as the hydrated scdium ion, Since
mannitol is not reabsorbed to any appreciable extent by the human
gut, and since there is probably some sodium reabsorption even in
the most severe cases of cholera, this hypothesis would require
that, relative to its blood concentration, the stool contain more
mannitol than sodium, or at least as much.

The second possibility would allow for very significant dis-
crimination between sodium and mannitol in the formation of
diarrheal fluid., As mannitol is not actively +transported by any
known mammalian tissue, it is unlikely that it would be specifically
transported out in cholera. It does not penetrate cells in general,
and it has been <clearly shown that the normal gut is virtually
impermeable to ity hence it would noct be expected to enter the gut
by diffusion down chemical gradients established by the active out-
ward transport of any other solute. Therefore possibility number

two would require that the newly formed stool contain much more

-2
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sodium than mannitol (again, relative to concentrations of these
solutes in extracellular fluid),

The most elegant way to carry out this study will be to
determine simultaneous outward fluxes of sodium and of maﬁniéol
in a defined study segment of small bowei, following the general
outlines of protocols numbered CI/P1,2,3. Whereas the bolus tech-
nique with intraluminal administration of isotopic sodium should be
entirely satisfactory for the determination of the flux of sodium
ion from blood to gut, the mannitol would best be administered
intravenously as a constant infusion, with measurement of efflux
under steady state conditions, If, however, the efflux rate of
mannitol is virtﬁally zero, 1t may be possible to obtain a satis-
factory negative answer by the simpler approach outlined here. This
study, which can be undertaken with limited clinical facilities,
should be considered as a preliminary approach, to be followed by

more sophisticated measurements if necessary.

Procedure:

1) Select a male patient with severe cholera, at least 18 years
of age. Establish the diagnosis by clinical and darkfield
examination, and follow stool output for 6 tc 24 hours to be
certain that vigorous purging is to be anticipated. Net output
should be 300 ml/hour or more.

2) Four hours before labeied mannitol is to be given, administer
tetracycline and mannitol orally or by stomach tube., After a

first dose of 1 gm, give 1/4 gm. tetracycline each hour through

the study. Give mannitol at a rate of one half gm. per hour.

-3=
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Tetracycline will kil}l the great majority of intestinal bacteria
and prevent their attacking and degrading such mannitol 14C as
enters thc gut. Carrier mannitol given orally will also help
preserve labeled mannitol fronm incident:zl loss, Aside from
these materials, allow only water by mouth,

3) At time Z€ro, give 2 ml, ¢f labeled mannitel (2.2 uC per ml.,
total dose 11 uC) by vein. Sterile carrier mannitol should be
added to the intravenous filuids used for maintenance therapy at
this time¢ or shortly before. The precise dose is unimportant,
as this zgent is also only a carrier, but it should be in the
Tange of 0.2 to 0.9 gm. pur hour,

4) Collect 10 ml, specimens of blood ror separation of gserum at
5, 15, 30, 45 and 60 minutes, and hourly therezfter until the
sixth hour, Separate serum as sten as practicable, ang refrigerate
or freeze,

5) Collect sach stool separately, measure voelume, and save 2
30 ml. aliquots. Heat thesec to 107 degrees for 10 minutes in g
water bath to kill all bacteriaz, add a drop of toluene, and save in
the refrigerator.

6) Empty the bladder at time zero, then collect voided urine each
hour, znd treat as above, It is essential that no drop cf
Urine be allowed to contaminate the stog] specimens,

7) At the fouwth hour, give one ampule of Bsp orally., Terminate the
Collection of urine eand stool specimens at ¢ix hours if BSP has
been detected in the stools, or when the dye 1is found if its

transit is delayed,
8) Determine radiozctity in all specimens by l1iquid scintillation

counting, Processing of dsta will be outlined separately,
-4..



CI/p27 .
APPENDIX 1.

RADIATION DOSIMETRY CALCULATIONS

Mannitel injected by vein is rapidly distributed throughout the
extracellular fluid volume, and may be regerded as heving whole
body distribution, It is cleared at a rate determined by
glemerular filtration rate, The rzte constant for clearance
= ECF volume / G.F.R.

The only tissue in which mannitol is concentrated is kidney and
Urinary system, neither of which is Unusually radiosensitive.
Exact dosimetry for urinary tract is impossible, as it will vary
with rate of urine flow. However a Teéasonable approximstion would
be to assume tissue ievels no higher than 100 times the initial
E.C.F. levels, and periods of effective EXposure not -exceeding
one hour,

Consider 2 40 kg Bengali male subject. ECF volume is about 20%
of body weight, or 8 liters. GFR would be about 100 ml (0,11) per
minute., Thus biologic half-time of mannitol would be determined
by a rate constant for removal of 0.1/8.0, or 0.0125 per minute,
This yields a halfe-time of 0.038 days (about one hour). An ll‘fC
dose of the lsbeled mannitol would result in an initial whole body
concentration of the isotope of 11/40,000 or 2.8 x lO_fFC /ar.,
Using standard formulae, the cumul “tive beta dosage is then found
to be about %x10-° rads.

AS a rough approximetion to the anticipated extra dose to the
tissues of the urinary tract resulting from concentration of mannitol
in newly-formed urine, we may assume a transiont concentration of
14C 100 times greater than that of whole body acting for 1 hr.

This yields a value of 3 x 1073 rags of extra irradiation of the

urinary tissues,
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APPENDIX 2,

Equipment reguired a2t or near pedside for study of one

patient (2side from routine needs for therapy),

1.

Mannitol:

One visl 14C mannitol.

One ampule sterile unlabeled mannitol for intravenous use.

3 - 5 gm. mannitol powder.

Syringes for blood samples, etc.

1 - 5 ml. glass syringe to inject mannitol.
1 010 mi. glass or disposable syringes for blood samples,
11 or more needles (20 gauge x 1 inch; or similar).

Sample Containers.

1C test tubes to receive blood specimens.,

10 other test tubes or plastic tubes for separated serum,

About 30 glass bottles with stoppers or screw caps to
receive wurine and stooil specimens. These will be
heated, so should not be ordinary plastic,

Miscellaneouss

Refrigerator to store specimens.,

Graduated cylinders to measure urines and stools.

Cylinder used for wurines must not be used for stools, so
severzl of each size will be needed.

Male urinal,

Centrifuge if possible.

Pipettes or droppers to transfer $eT um,

Labels.

BSP,

Alkali to demonstrate 3S5p qualitatively in stools.

Toluene, *
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Re Barui and W.M. McCormack.

an assessment of the risk of Hospital and Laboratory ™
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We. McCormack, Ww.d. liodley & insaruddin fhmad.
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Cases at Various Intervals ILfter Illness.

iae Martin & .. Momin Chowdhury.

Detection of Reinfection with V. Cholerae in the Matlab _%
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PROTCGOL E/P1
DACCA COMPARATIVE URHAN CHGLERA STUDY

A. Martin, 4. Momin Chowdury, iid., Shahiduliah and Nuzheat Jahangir

BACKGROUND

Mumerous well~defined studics have been carried cut to deter-
mine the wvattern of chelere within the families and in the
immedizate surrounding environmeut of cholers pztients. These
heve produced a good dezl of information abeut the spread of the
disease within = very cifcumscribed aree such gs x family or a
bari with a common weater source, but little information about the
introduction or spread of cholers in the community =2s a whole. It
hss become zpparent that cholera outbrecks zre usually not limited

to Just a portion of the community, sne thot study must be ex~

pended to & larger zres in order to define the enidemiologic pat-
térns. Such work has been Lw=gun in 2 number of rural areas in

East Pakistan and preliminary data indicztes that =2 larger per-
centagye of the population mey be infected ezch year than would be
suspecict, These infections con Lo detrcted iy i rise in the
sirologic titer during the e.idaemic reriod in individuals who have
had no outwvard menifestations of cholera, The data, in fact, sug-

G¢sts that many villages may hove widespresd outbrezks of chelera

with all or most infections being asymptomatic,
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Relativily little infermation is yet czvailable on the means

&

hy which cholezrs is introduced into thesc communities znd =2bout the

mechanism of sn
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ing is our knowledge of ur-
Dan zreas which are inhercently more difficult %o study =nd which
differ significantly from the villages.

The purpose of this study i1l be to compare the pattern of
cholera in three well deline:stod urben communities which hawve. dif-
ferent geographic charactceristics. Attention will be focused on the
means by whiech choleras is intreduced into o cemnunity and the degree
to which immunity znd physical factors in the environment influence
its pattern of spread. One of the arcas chosen, Rayarazneran Dhar
Rozdy, 1s situated adjscent to the river, a meajor source of water for
the community., A sccond arez, Gozlnsgar, is in the center of Old
Dacca and depends primesrily on municipal taps =nd dug wells for
water, The third, Zabupura sosti, i3 nezr New Market and uses tube
vells exclusivels s water touvce., The fizst two aress have con-
sistently been infeected v ith cholera and the third has had a2 rela-
tively small number of c¢:zscs, £ number of vatterns wili be @znalyzed
including, in zddition to water supply, occup.tion, travel, migra-

ticns, {nod scurces, vaccination history znd scvroloyic titer.
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METHODS

A, Census

A census, including fleme, =ge, sex, occupation, and relation of
each family member wili be obtzined, & cocde letter will be assigned
to each arez and families within the area w1ll be nnmbered consecu-
tively Starting with 1, Individuals within each family will be
numbered consecutively zlso beginning with 1.

2« Qccupetion and locstion of worker or school wiil be deter-
mined for appropriate members of the family,

3. A history of cholers vaccinetion or prior infection with
chelera will be obtained for each family member,

4. Water sources for drinking, bezthing, Cooking and washing
clothes will be determined for easch family and designated numeri-
cally according to & code which geodriphically locates the source,

9. Food sources for major foord items (rice, fish, dhal, oil,
vegetables) will be determined for ench femily.

. Each ares will be mapped so as to loczte the families anad
tigter sources,

B. Houtine Surveillance

1. Each family will be visited every G¢zy by ene of two field

teams snd questioned abcut the ensct of disrrhes in family members,
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"rrhea i1l be -eceorced = the person involved will

Faial

1ave 2 rectsl suab examination

iken for detection of Vicsrio cholerse,

Fztients with severe diarrheal illness 111 be taken te BSCRL for

2. Dzily infermation tocut births, deaths, and migrations in'
0r out of the arez vill he obtrined., This information will be used
to update the census book weekly,

3. nsater szmples for pactericlogic exemination will be taken
G ily from all mzjor public water sources.

“« Information will be chteined each dzy zbeut guests entering
the households, and guests 111 be registored on 4 wecrkly log sheet
with an indication asg to the zrea frem which they ecamo. A guest
“ill be defined ss any individuzl, member of the fiousehold or not,
wio enters the househnld for st less an overnint stay zfter an
absence of At lecst one night.

o. All bacteriologic:iiy positive cescs o0f cholers or cositive
vater szmoles will be regorted imwediiicly o the principal investi-
Taler snd to the field staff by the bacturiology luboratory. These
Will he folleieg up inmedistoly with oa complete epicumiologic invese-
tigation directed it “rying to locatc the source of introduction and

the means of cnreac of +h: diseance,



Ce Special Studies

1. ktach pevrson in +he popul-tion will hive a 0,00 ml. finger-
tip blood sample taken in Ceteber ind wgzin after the cholera season.
The date of the sccond Slesding i)l he decided later. The pairs
villl he run for vibrioceidsl titer after the second bleeding to de-
tect significant rise in vibriocidal fiter during the cholera
seasan,

2. Environmenta] Sompline of rect:l swab culture surveys may
ne dons in locsziized arens within veotor Uscace groups where clini-

¢zlly apparent cases

ALALYSIS OF DaTa

Analysis «NTer Lround

legically TEes,

Given

of cholera sccur,

the bacteriologicwlly and serpe

4 recsonsile number of Cise5,

willl be possibic to cztermine sttack r=tes for apparent and inap-
Parent infections in ezch Arei. A number of tomrarisons can then
be made:
1. The rztip o+ Cises detecied by paired serclogy
to those detectr: PY cise finding and rectal
swahs will e Calculatec,
2e The sttack r-te for couvon usirs of water

SUpply when one us:rp is

pared

will be com-

infected

with the community cttack rate,
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will be

factiors such

work, history

status of the

the incidence

Yiithin common

tionship betw

fection rate

CONCLUSTIONS

The thorcugh study of ench community

information abeut the

within thex community,

will

de

rr

T

nz.e& to determine if

¢cxn best be grouped by

vioyrrohlc arezs,

i

or Ir they zre dis-

ributed throuchout the community,

termined if & number of

nSs octupsation, location of

femily have

of cholera,

e

EXposure Grouss, the reia-

egen serolegic titer znd in

ve determined.

can

should provide valuzble

fuctore impertant in the spread of cholzra
In addition, oy conpering zress with dif-

terent yeoyraphic and soclologic characteristics, the effect of
theosu chirocteristics on the rettern of cholera should become

EpoAarent.,
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NACGAGH-AGDA~DCUAREUR TURAL CHGLERA STUDY

Ao dMerrtin and wigd, Nuruzzaman

5
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The purpose of this stucy is to iry to <efine the patterns of
introduction and sprezd of cholera in a iell cefined and contrelled
Turel erea. In three contiguous huslim agricultural villages, an

attempt his been made to define, ¢s fer as rpossible, the sociclogic

1y

and geogranhic relztionships which may be important in the spread
0f cholera, With this information as bazckground, the populstion
will be followed tnrough the cholera seasan. bactericlogic and

serologic testing will he used to detect the nresunce of cholera
infection, and a control prophvlzctic trizl of the ef:rectivences

of tetrecycline in preventiing the intreaduction of cholera will he

1. Each viilage is divided into beris. The barls zre defined

by the villagers and ere usually rolateo families living in one

“eogrenhicel area, Ths bari

52

T2 to be numbtred conswcutively in
ezch village ceginning with 1, cnl the families to be lettered con-
secutivily in ezch bard bDeyinning »ith the letter A. Lach indivi-

h]

dual in the family is then numbo-cgd cons..cutively becginning with 1.
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In this way, a census number (i.e., Navzaon 15-B-5) defines the
family and bari relationship of escn individusl and allows him
to ke geographically laocated on & maop by bari,

2. Lach incividusl will pe inciuded in the census and listed
by name, age, sex, oCcupzation and relationship to head of the.-£amily.

3. Cccupation andg locatlon of work or scheocl will be deter-~
mined for zppronriste memners of the family,

4. A history of cholera vaccination or prior infection with
cholera vill be obtained for e¢zch member of the familvy.

5. Watoer sources for drinking, bathing, cooking, anc washing
clothes «ill be determinea for each family andg designated numeri-
cally according to = code which Geosgrephleally locates the source,

©. Sources o7 major fosd itcms (rise, fish, dnhzl, 0cil, vegeta~

Bles) w11l he determined for cazch f-milv,
7. Level of sducsation will be cbtsined for each individual,
8. Each srea will he Mepped 50 ns to locote the families
ana water sources,

e Boutine Turveillance

fcn nouse is visited . ach dey By ono dai cne every other day

re

by the field assistant responsivle for tiar dii, Hous<holds will be

checked for disrrhea coses =ne o 5 culture will he taken

from each cnse, Th

(]

ficld zssistant wil: also serren Tor all births,
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j N

deatns, end milzrations end record them on the b rth-tezth-migration

form and the family census card. 2irths, dezths and migraztion in-

[

formation will be recerded in the vil age census book kept in the

viilaye s0 ihat this beock will be completely updeted zt the end of

o

€rch month.
famiiies will be rquestioned zbout guests coming into the house-
nold. (A guest is defined rs ANy person, resident or not, remaining

overnight in the village ofter neving been away for more than 24

1

These will be tecorded on a guest list by barl number, date

—

hours,

iy

o1 entry ond place from which they came.

~

Water samples for Dactericlogy will e collected daily at five

points slonyg the c:nal suntiing from the river through Dogarpur to

All bacteriologically positive ¢:ses of cholerz =nd mositive

m

weter Samples will be reworted immediately to the sanitary inspecior

“F
I
ck
(v
cr
—
(o]
wn
T
[}
J—t

in chiazrge of the arez .ho -ill ipves ong with the

[

wrincinal investigator.

4e _BEQGeann Antiviotic 3tudy

Firis totelling 2,000 c&rtons have been selected in village

1 suests (s defined a2bovea)

-

=

Nzogaon for zn :ntibictic study, 4

entering these heris will we given z 1 gram dose of tetrzcycline



per Layv ior thrze weivs or until “ary letave the beri if less than

[

three days, The remaining bDaris ineluc n. 1,000 persons will be

trested similerly usiny 2 placebo multi-vitamin] preparastion instead.

Drugs have been sssigned :ccording te the arecas covered by the

dais, The arez ¢f four dsisg ri:

[
ot
o
w
o

siyned tetracycline and the

rimaining £ oo, plicebo. The =s ignment has been adjuceted so thzt

“

the

“)

ntiliotic and nonezntibiotic areas have the szme wnronertion of
Persins usiny cznal vater znd so thet no water supply except the
cenal 1s common to both popul-tions. In order to @nsure antibiotics

being _iven on ths dzy on thnich the guest errivesy; rounds are to he

in Nsogazon, The morning rounds will be routine

[¢y]

“larrhea rounds. Evening rouids i1l be & brief scareh for “uests

'EN

who enter Ju- ny owhe deyl Villaces Wogdr o Lag Loyarpur will not be

given antibios

ch
o
[¢]
w
i8]
~

placedo, but vill He considered part of the
contirol grousn,

2e_.SeroloLic § utdies

Each perein in th. popul-tion w11l hive a 50 lambda sample of
fincertiv blood teken in Cctoror wnd comin s dter the cholera S€250N.
ihe dst: of the second Dlesding il he decided later,

A orandon sample {(urebanly 25%) of thr celrs will e run for
vibriocidal titer aiter the second Dleeding. 4ll -z2irs should be
Tun in baris . hich are shown o have vectericlogicaily or strologi-

cally-proven caces of cholera.
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Attzck retes can be dztermined for ezch

ter uscaye group (i.¢., Pand 5 or Canzl 2).

‘_
jai)

Th

=

5 will helo to determine if individuals

living in the same gendraphic res or {th-

o
.

in the seume bari have 'iffering chnlera attack

rates depending on the useave of water,

An attempt will be mede to determine if

o]

tholera infectisns can he grouped by geo-
graphic locality or by source of food, as

well vs by water useaga pattern,

Within common gxXposure groups, the relationsniyn
beitween serclogic titer and infection rete
con be determined,

The effectiveness of totraeycline freatment
cholera

in the nrevention and introcuction of

Dy migrants wili be ohs=xved,
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1967 - 63

RisnraCd FLit

. Spquﬁic Ohijsctives
The objectives of this study are:

1. To assess the possible effect of el cramphenicol treatment
on the antibody vesponse to infection with the cholera vibrio.

2. To test a simplified regimen for cholera treatment
suggested by D.. Craig sallace on the basis of his experience in
Caleuntta.

3. To test in all age zronps furoxsne and a low~dnse
tetraeycline regimen whnieh has been previously demonstrated to be

effective inh children.

E, llethmd of Froeczlure

<11l admissions to the Matlas Hospital except pregnant women
and children wnder age on- yezr will be incloded in this study. They
will be assigned in striet zlteornstion Lo the six groups listed, For
the purpese of this stydy, 2 child will be considered ome who is under
ten years of age, ard an adult a nerson ten yeers of age or older., The

specific trsatment groups are:

sseescont'd



10 Years of 4ge and above

1.

3.

1=
+0 treatment
daily s=roloeies

24
Tetracycline eapaules
500 mg (2 caps) every
six nowrs for 5 days
Dajly serologiss

25
Chloramphéniceol espsules
500 =g (2 caps) every
hours, for 5 days
Daily serolosiszs

ki
Tetraeyeline capsnles
' Gm (4 caps) on admission
1 Gm (4 eaps) 24 hours
after admission

5
"Special syrnp
10 cc every six hours
for 5 days

64
Fruroxene 100 mz Tab
ore tablet every six
honra for § deys

5/F3

mder 10 Yeirs of Age

1C
o drug trsatment
daily serologies

20
Tetracycline syrup
10 ce (250 mg) ever
=ix howrs for 5 days
Daily ssrologies

3¢
Chloramphenicol capsiules
250 mz every 6 hours fap
5 days
Daily s=rologiss

4C
Tetrzcyveline syrup
20 cc on edmission
20 c¢c 24 honrs after
admission

26
"Special’ syrup
5 cc every six hours
for 5 days

(39
Furoxone liguid 5 ce
evsry six hovrs for 5
days
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Those patients who are negative for Vibrio cholerae on bsth

"direct" and -Menriched" examination of the initial rectal swab stool
specimen will be droppsd from the staudy and discharged when their
clinical course indicates.

Rectal swab stool cultures will be obtained daily from all study
purticipints. All study patients *411 be kept in the hospitzl for 12 days
or until both the "direct" and "enriched! stool samples have
oeen neg.tive for V. cholerse for thres censecutive days, whichever is
longer.

Cnt the day prior to dischurge, mannitol will b given in doses
suificient to induce purging (15 to 40 Om, depending on age) and not less
than threse liguid stool snecimens cultured.

Admission ard discharge venous blood sarmples will be obtzined
from al® study patients. In addition, daily fingertis samples for serolopy
will be collectzd from all individnals in Tooups 1, 2 and 3.

*

U Sigriticance of the Hesearch

The first three schadnles are desi~ned to compare the eifect of
tetracycling, chloramphenmicol and control on the serologic response to
cholera infzetion, Ghlorumphenicol . is known under certain circumstances

to inhivit the formatisn of antibodiasg,

(€]

gveral of the patients found by

Dr. Gungsrosa in Iran to be convalsescent cholera curriers had been
previensly trectsd with ciiloranphenicol . ialgo, chloramphenicol wss shown

to be less effactive in the trszatment of eMildhood cholera than tstracyeline
by Lindenbama, et al. .h le it is more likely that this was due ta the mse

of chlbramphenicel palmitate shich was not hydrolyzed in the intestine of

reveseconttd
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the chedera patient, the possibility that there is some inhititory
effect on antibody formation oy chloramphenicol remains.

Schedule four has besn recommended by Dr. w2llace as onz which
provides excellent clinical results with no bacteriolozic failures.
This regimen offers considersble lozistic adventuges over the presently
recommended PSCRL five day treatment schedule &nd, therefore, it should
be tested in a larger group of patisnts.

Schedule five will tzst low-doge tetracycline in all uge groups.
This schedvle,wnich is a five-fold reduction in the usual amount of
tetracycline given over ths period of five dzys, was proven to be as
good as the ordinary tetracycline treatment schednle in ehildren by
Curlin and Karchmer during the last cholera sgason. LI these resnlts
can be confirmed in all age gronps, this regimsn conld then he
zenera'ly recormended.

Regimen six will test furexone which was also found to be guite
effective in children by Corlin and Kerchmer lasgt year. Furoxone offers
some advantages over tetracyeline, pertienlarly in its stability and it
wonld be a nseful addition to the cholera srmanentarium,

D. Fagilitiss Availsble

QL

+2 vould anticipate that the T-flab Hospital dwring the coming
cholzrz season will admit a! lezst 200 petients with bactarislogically
documented cholera. This should be enough for the assessment of the
effect of all of the schedules in this protocel. The hospital is starfed
by a well trained full-time senior F3CKL physician and a trained nursing

staif. Faeilities are available to provide food and lodging for the

eseasConttad
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patients who will be kept in the hospitzl for sbout 12 days. All of the
clinical irformation (stool volume, intrivenons fluid volwme, length of
diarrhez, lengtin of bactsriologic positivity) which will be used to
compzre the effectiveness of the various regimsns are rowtinely recordad
on all patients. Ssrologic specimens will ba examined in the serology

unit at PSCRL, Dacca, neing the microtechnique developed by Dr. Benenson.

4. _Previous .jork Done on This Proji=zch
al

Tetracycline and other antibtiotics hzve bew. suown in this and
other laboratorks to dramatically modify the clinical course of cholera.
Baseline information on the normal serologic responss to cholers
infaction has been obtzined which will serve as a baseline for comparison

witih the resuits obtzined in this stady,

S, _Personal Fublieations

Bone,

C. Resnlts Obtained From Ctunars

jy

Lindenbanm has shown that tetracyeling in all age groups and
chlorosmphenicol in adults ape highly sffective in the treatment of’ cholera,
dramatically medifying the clinical course. #allsce has shown in a
relatively small group of patients in Calenttza that the administration of
one gram of tetracyelinz at the time of admission and one gram of

tetracycline 24 hours ufter admission provided excellent results. Curlin

and Karchimer in a study confined to the padiatric age group demonstrzted

csessstonttd
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that tetrzcycline in one—fi.th the usual dosage rave resilts comparabls te
those obtained with the uswal dose of tetracycline. They also found
frroxone to bs effectiva.

D. Justification of the sndret

The major expense invelved in this study will be thz cost of the
antibiotics znd the additional cost of maintairing ths patients in the
hospital for approxdmately one wesk longer then wonld otherwise be
required. o permansnt eqvipmert will be nseded. The inecrecsed burden
placed on the CRL stafy WAy nzcessitate bhe payment of overtime or the

hiring ol extr. mrsing persemnel.

2 DGLT

as  Personrel

I dllowance for overtime Uy mirsine psrsonnel
during the period of this stndy 1,000

B, Permunent iulpment

Fone,

Co _Ixpendable Lonipment

1. antibiotics ne 2,000
2. Food for 200 patiznts for an additlonal

7 hospitsl days B3 4,200
3. .ldsecllansous axpendabla Zrnipaent

(approximataly) X 500

D, Travel and Trarsoertation

-0 known exnensss

Total Re 7,700
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PROTOCOL
ICTRDACAL GHOLZR: VaCCINE

e foe eUormack und R, K. Bargi

research Flan

ae vpecific Obiectives — to compare the serologic response to

cholera revaccination administersd by the intraderwmal poute both by
syringe and needlg ard by jet injector with the response obtained
with subcutaneous administration of wvaccins.

5. Msthod of Zrocedure ~ 75 adults who are over age 20 and who

have been previously vacioinated against cholera will be selected from
the popnlation of the Zalisera medical department in Sowuth Sylhst.,
These 75 individulas will be assigned to tne following three cronps
by strict z2lternstion:
Grouwp 1 Q.1 cc of cholara vaceine intradermally
by jet gun
roup 2 0.1 cc of cholera wiceins intradermally by
nexdle and syringe
Jroup 3 1.0 ce of cholera vaceine snbeutaneozly oy
reedle and gyringe
an 0.05cc samplz of capilliry blood for seralogic analysis will
be obtained befors tha injection of cholera vacrine and nn day 7,
day 30, day 60, day 90, day 120 and day 130 following wvaccination.
The 0.05cc iinger-tip btlood sample will be immediately placed in 0.45

ce of normal salina.

ssv-ssconttd
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Specimens collected in ths iield will be stored on wet ice wuntil
they are transported to the Ducea laboratory. 1In Dacca, the plasna
supernate will be separated znd frozen =t -20 degrascs cantigrade
mntil aralyzed. Serwm vibriocidzl antibodies will be estimated using
the micro technigue developed by 3anenson,

C. bBeckeround of the Study-~ Initizl studies by the FP3CH

suggested thzt the intradermal ronte may be a satisfactory one for
cholera revaccination although not for primary cholera vaccination.
These preliminary stndies were done nsing cholera vaccine administered
by syringe and needi® , This study will allos. us to confirm the efficacy
of intridermal revacecination as well asz to compare thz relative 2fficacy
of administration via Jet injector and syringe and needle.

D, Significarce of Heseirch - Intradermal revacecinetion, if

efficacions, wonld allow a 5 to 10-fold refinction in the amount of
vaceine reguired for revaccination. This sWonld be of eccnomic
advartaze when largoe gronps irz to be wviaceinited., In addition, it
wonld probably reduce those systemic reactions to vaccinition which
are dose related. s intradermal vaccination by syringe and needle is
a tedicns process, the intradermal method canot by recomnended nniless
the resnlts obtaired with the Jet injector apparsing arc synally gcod.

. Facilities Availasbie — The Salisers itzdical Department in Sonth

Sylhet oifers a well definped population which has recesived cholers
vaccine intermittsntly and would be quite satisfactory for a study of

the sitzct of revuccinatinn. The serology unit of the spidemd olomy

sees.Conttd



E/PY
-3 -

Section can process the specimens for the estimetion of vibriocidal
antibodiss using the micrn technigne,

Supporting Data

. Previogus .Jdork Done on this Projsct

In a stndy which was periormed in the Halisera "edical Departmsnt
in South Sylhet during 1966, it wis shown that intradermsl cholera
vaccine administered by syrince and nsedle was not & satisfzctory
ethod of primary vaceination, whereas revaccination using intradermal
cholera vaccine given by syringe and nesdle produced a mean
vibriocidal titer as high as thit produced by 2.0 cc of cholera vaccine

given by the snbeutanesns ronte.

©. Personal Publications — bone

C. hesults Cbtained bv Cthers - oble ( J.HYG.CE,, '62:11,196L)

nas shown that the protection affsrded by cholera wacecine administered
by the intredermal route as demonstrated by active and passive mouse
protection tests, activs auinea pio protection tests and aeslotinstion®
-
titers is ecnal to that Ziven by subentanzons  innoceulztion. This
confirmed the earlier work of Panje =rd Das (1947) end of Sinzer, .ei
and Hoa {1943) who foun- betbter antibodr formution after intradermal

vaccination thsn aiter imnocniatinsnsg 2y the snbontanzous roube in

=

Puman volinteers. {Pollitzer, 1959)

cseaCOnttd
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Transportation and por diem for cellection
of ths spacimens
Tine of one ssrology wnit technician

for two woeks

600 microcaps, 600 vials, cotton,

spirit and o*her misczllanaons

@Xpensss.

fe 2 ,000
3 300
i; 700
hs 3,000

5/PL
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PRCTCCOL
PURGLET OF FLMILY CONTACTS3 OF CHOLERA G335

f. Barvi and el JMeCormack

Kesearch Plan

Aa. Specifie Objactivagi To do a comparative study of mnitiple

rectal swabs, whole stool examination and purging as technigues for
the demonstration of V.cholerae in individnals with inapparant
infzction.

B. Method of Procedure : Soon aftar admission to the P-3CRL

hespital, patients likely to be positive for V.cholerse will be
selected on the basis of their clinical sligns. A stndy teaan

comprising one physician and on: lady field assistant will visit *he
nome of sach patient and bring as mueny merbers as possible from the
family to the P-30RL hospital on the sapme day where a rectal swab will
ve taken from each member( dafinition of family is:~ Related persongwho
ezt and live together). The swal will te streaked directly on Gelatin
«g2ar madia and Honsur's Yedia (la=Taurocholate & {-Telluri*te + Gelatin)
and then placed in Jile Feptone brotn for subenlturs. These persons will
then be = de to purge by Laking manitol in water by momth (dose 15 g to
40 ¢ in ons singls dose depending upon the are of the patient),
Subseqnent stools (upto 4 samples) will be collected in sterils bottles
and sent for ¥.choleras culinre. These contzets 411l be kept in the
hospital far 7 additionzl days. Cn the Sth hospital day theyv will be

tade to purre for the second time Ly nsing manitol in the same manner.

«

sasanconttd
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A daily rental swab for cnltwnre will be collectad diurine their stay
in the nospital. In addition, z formed stool will be examined f{or
V.cheoleras daily.

Backeround of the 3tidy

Initial studies of a group of families of cholera patients
admitted to the P-3CHL hospitzl in Dacea during thz last few yszrs
have revezled some interesting features concerning ~ubsegnent
occurrence of V.cholerae infection. 20% of family contacts were
fourd to be inteeted. The rate is higher than in community contacts
but whether this is due to common sonree exposnra or peraon to person
spread within ths family is uncertain.

Sierificunce »f Rescarch:

Previous studies huve demonstratad the velvue of pnurging in
detecting inspparent infection. Different werksrs have indicated that
family contacts of the patients are egnally at risk. The present study
will help to compars the eifectivensss of purging, whole stool
examination, and multiple rectal swabs, as technigues to demonstrate

the presence of cholara vibrios in the oub,

Favilities Lvailable

During the coming cholera season, we expect da sulfficient mimber »f
cholera patiants in P.SCRL hospitzl whose families can te stndied.

Bacterinolory Section »ill process the romtine cultvre for V.cholerae,

see.acontld
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accommodation for the family contacts can be arrzaged in the
convalescent ward,

Supporting Data:

a. 2frevious sork Uone on This Froiect:

During th. last cholera sesason 46 contacts from 12 families of
confirmed cholera putients admitted to the P.SCHL hospital were purged.
Of these 46 contzcts, only one person was pesitive on the initial
rectal swab, 3 persons were nezative on the initial rectz]l swab bnt
became positive alter purging, 5 parsons were found to be negative on
both initisl rectzl swalb and on purcing but become positive on
subsequent deily ractal swabs.,

B. fPersonal Publication — ilipne

C. Hesnlts Obtainad by “ihers — Gangarosa ot al (1966) rzported

that eight (21%) oo thirty-sisnt paiients purged 1-2 weeks after their
last rouvtin. positive stool odtyre were vibrio positive. .allace =t
al (1967) reported that 2 of their 23 cases were Tound to be vibrio
positive alter purzing and dnodenal intubation.

SUDGET

Cost of Matasrial . cee e 650.00
Fooding expenses for fardly contscts o 1750000
Salary of field tean oo = 3000.0C

“ 5400400

(Rupees five thomsund ‘feyp hundred only {approx.) )
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PHOTOLCOL
AR ASSEZSKNT OF TUU RISZ OF H03PITAL AND
LaS0RATORY IMPICYICHS WITH V. 0PCLARLE

B, Barul and W.M.MeCormack

Researeh Plan

A. Specific Cbiective:

To determine the risk of inapparent infection of cholera among
persons working in the hospital and in the laboratsry.

c. Hethod of Procedure:

For the purpose of the study all the volunteers in the laboratory
will be divided in 3 growps:

1. Those who are exposed directly to cholera patients

2. Those #ho are expossd indirsctly (in laboratory).

3. Those who are not exposed.

50 lambda of finger blood in 0.45 cc of i/ saline will be
coilzcted Irom voluntsers in each grovp in Joly, 1967 and then monthly
during the coming cholera season from ioverber wnbil Yareh, 1968. The
blood samplss will be sent +o serology unit where sep'm will be
separated aml frozen urtil processsd to measure the amonnt of
vibrioccical antibody by the nicretiter wmetnod devised by Dr. Benenson.
n history ol recent cholers wvaceination will be teoken {rom each person.

# 4-fold rise of titsr not zssocisted with cholera vaccination will
Le considered as an evidencs of infection with V.cholerae.

Co Significunce of This Survey:

It has been said that there is ro danger of parson to person spread

of cholera in the hospital ward. fowever, it has been observed that when

vee-aconttd
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there 1s a choler: csss in a family, cther membaers of that family
are uniguely =t risk. ramily contacis yield positive stool cultnure
vibriocidal antibody titer is seen in both symptomatic and
asymptomatic cases. This survey will allow ns to zssess accurately
the risk of becoming infected with V.cholzrae in the Aospitel and

—————

laboratory sitwation.

D. Facilities svajlable:

It is expscted that a good number.of volutesrs in the
laboratory will bs awvuila:le to cooper.te in this survey. 3erclogy
nnit will process the tlood samples for vibrincidal antihody and
ths date will be analyzed in the statistics unit of the
Zpidimiclogy Section.

Supporting Data

e

.. Previous .ork Done ~n This Project: Hone

B, Persoral Putlieation: 'one

C. ZHesuits Obtained by Cthsrs: To our knowledge a study of this

type nas not previously Lean condnuched.
o !

D. Jnstification of The Pudeet:

<2 expsct that 120 pe-pl: will be involved in this survey f{or
¢ months. This will include 7 monthly blood specimens from each

person for estimation of vibrioeidal antibody. Four laboratory

sevasconttd
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technicians and one physician will be reguired to work for this

survey .

SITOCET
Cost of m.terial to be used . L10.00
Salaries of persons involved 640,00

Total «s 1,050.00
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TC CHCLLRs INFECTION

LOKG- 71l

W.oil.itclormack, ¥W.l.kosley, Anssruddin shmad

Heszarch Plan

e Spscific Cbiective:

o determine the duration of vibtrioeidal antibody rzsponse

folloring infection with Vibrio cholerse and to reilate this

response to vaccine status, zze, pre-existing antibody titer,
and antibiotic treatment,

5. liethod of Procedure

During the 1966-67 cholera season, every putient admitted to
the fatlab :ospital with bactericlogizally documented cholera will
be inclnded. & report of each includsd patient will be forwsrdzd by
the Matlab dospital .ard Staff to the VTS office, SJerologic specimens
wil: b2 collected in the £1eld ons month, tuo months, thres months,
six months ard nincs monthns fellowing admission. an additional sample
will be'collected cn cay 10 f»llowing admission for those patients who
were discharged from the hospitsl before the 7th hoespital day,

Serologic specimins will be enllected from finrertip bloed with a
o0 lamda capillary pipst. They will be immediately dischargad into
0.45 ce of sterile ssline. 3pscimrms «ill be xept on ilce in the field
and dnring transportation to the PoiilRl Laboretory in Dicca where the
piisma snparnate will be dec.nted and frozen at —-20 degrees
centigrade wntil analyzed. Vibrincidal titers will be determined by

the microtechniyue develoned by Dr, Sznensen.

vessscOnt!?
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In ths statistics wnit of thaz Epidemiology Section, a punch card
will b2 prepared for esch participant and informetion will be
recorded reg.rding uge, sex, veccine statnus and antibiotic therapy.
These factors will be corrclated ith the vibriocidal titers.

Co Significarce of the Ressarch

vvidence is accummlating that the vibriocidal antibody titer is
related to (zlthough perhaps not responsible Tor) protection from
cholera. If this is the cass, then there is considerable benefit in
determining the length of immunity as measured by the vibriocidal
titer following matural infection with tha cholira vibrio.

D. Facilities Available:

It is anticipated that over 100 pztients with documented cholers will
be admitted to the Matlab Bazar Hospitzl from the villages of the vaccine
trial arsa. Patients so located in the vaccine trizl area sre r=acdily
available for follow-up collesctions. o difficulty is anticipated in
obtairing {ingertip blood on repeated occasisne from cholera patients
who have been treated in the hospital. Therserology wnit of the
ipidemiology Section P-3Cai Dacca, can process the specimans, The
statistics nnit will bs able to analrvze the data uslnz the I.C.7,
ggqnipment available.

oupportine Data

»e Previons serk Done on This Project:

A preliminary analysis of 27 sera collected at varions interveie up
to three months att :r cholurz inisction has suzgested thut the

Vibriocidal titers in cholera patients are not at all long-lusting.

eevssconttd
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b. Personal Publications : .one
C. Qiesults Obisined by Cthers:
Janensan z

nd Sack have analyzsd smell groups of patients from

whom s2raz was obtained upwards of thrse months following cholera

infections. ilo long-term stvdies have been done.

D.

~
1

Justification of the Sudget:

he major expense will be time of on= senitary inspector in Matlab

vwno will devote about half of his time to the collection of thesge

cnronic sernm samplses in the field. Also 1,000 vibriocidal antibody

titer determinations will have to be performed.

Spdget

1,

Personnel

One sanitary inspector, half-time,
for one yaur

One serology tzchniclan for approxi-
mately one month

Permanent Zouipment: lore

ixpendable Fouipment:

fiscellaneous supnliss reguired for the
collection of und performance of 1,000

vitriocidel antibody titzrs

Total

ad 2,400
500
fs 1,000

s 3,900

E/P7
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SERQOLOGIC 3TuULY oF SACTLAICLOGIGALLY PROVEN C
CASuE AT WAF 5 IETERVALS AFTLR ILLHESS

C
s
&
4
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T
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T
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c
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]

A. Mzrtin znd A, Momin Chowdury

RURPOSE

To determine the duration of immunity, as measured by
vibriocidal micro titer tecinique, in 2 group of nroven cholera
Céses at various intervals after illness., Fhis group would in-
clude cases with mild or asymptomatic infection ss well as with

hoswitalized illness.

eterials, Methods and Fersonnel

1. Vibriocidal micro titer technique

2. Eaouipment for collectin, fingertip blaod

W
o
-

Yransportation -~ nne car and driver for use in
Uaccz zrea 5 odays/week

4. Records from 3 previous fzmily studies and
Rayer Ezzer studies

S5 lrzle field worker - SULerviser ond one or tio

female fieid gssistants,

1. Racterioclogic proven Crs5¢3, sither hospitalized or
field ceses, will be sclected from records of pree
vious family studies (Dr. Mosley 196%2-19646: Dr,
McCormeck 1966-1967: Dr, Martin 1966-1967) and

from cazses detected in the Rayer Bazar areca.
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2,
a) when cases can be located a single finger tip blood
will be collected for serology.
b) where possible, a single finger tip blood will be
collected from other members of the patient's family.
3. History of cholera infection since the time of illness

will be elicited,

Analvsis of Datas:

1. Comparison of antibody profile of this population with
bacteriologically proven cholera with seérologic survey
of East Pakistan population (Matlab).

2. Comparison of hospitalized vs mild or asymptomatic
cases in regard to maintainace of antibodytiter,

3. Comparison of antibody precfile of bacteriologically
proven cholera cases vs uninvolved family members,

4. Comparison of cases occurring in 1965-66 season vs
those orpuring in 1966-67 SCAS0N,

5. In those cases . here seérologic data was available at
time of illness, comparison of acute vs, convalescent
vs., long term titer,

Conclusions:

This study should provide data as to what infection with
Cholera does in terms of producing sustained immunity in various
49e groups and determine whether severity of infection is a

factor in determining sustained immunizty,
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The cduration of immunitw resulting from one cholerza infection

m
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is not known. ‘Work =erformud zt th during the pa:st cholera
sezson innicetes that it is not liftzlong anc in feact m:zy be quite
short. Serum s=amples were taken from hersons with chelera at
various timss after infection, It w:s shoun thit mosi individuals
develowped 2 sigrificent rise ip titer after infection, but that
after four to six months. wmore than 50% no longer ned 2 vibriocidal
antibody titer against cholors. Since the vibriocid:l titer has
Deen shown to correlate woll with imisunity to cholera, it is VETY
possible that these individuals zre s..1in susceptible to cholera
infection,

Furthor cvideznce thaz multipls infections cccur comzs from the
fact that 230% of adulte wve slly devilop s sustzined vibriocidal
titer against cholera., If th. chrnce of cdeveloping a sustained tit. r
is less than 90% for onnec infection, then it seems rezsoncble to as—
sune that multiple infuctions are hececssary for sucn g nNigh level of
visoriocidal antibody te he present in adults,

As the zttack rate for ciinicaliy apnarent ¢ -ses of Vibrio

cholerae is quite low (1 to 2 el 13,000 in Deaccs city, and 2 to 3

per 1,000 in matlsb VIS), the chuince of cdetecting z second clinicatl
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These Invividuals will be listcd by census number, with a
¢ snhewt for menvers of crcn villszoe. Columns will be pro=-
vided on the shvet to desiunat:. veceine given in 1966 oz 19867,

during the pregent vaccine trizl.

[

Individusis who i1l heve prired serolouy performed next sea-
son for oxh-T studies {mehzrzn, Vicelne Irisl, kerogaon-iiagdz=-Dog-~
arnur Study, Chronic Surology) will not be bied 2geing, but the date

and results of their test will be rccorded for use in this study.

¥

All remaining nersons will hive .05 ml finyrrtip blood collected
for vibriccidsl titer in Cctover, 1967 snd zyrin in January or

Februesry; 1964 (dit: to bLe determinsd}. Dats v111l be processod to

[N

gdetect indivicdu-ls ti @ four-feld or gre-ter rize ip vibrioccidal

titer betwaun the tvwo collections, Individu=zls will ~lso be grouped

1-

rates wnen cetsrmined

r
o
i
G
@]
Lo

by titer present ot the First recding.
for ezch titer yrouy will he coemp:red .ith othor tirclogic surveys
nexformea in the VIS sres,

Given the ususl rats of intplarent 2:ses in ths foatloh area,
ane coult expect 2 miniaum of 2% cholaraz infections among 500 indi-
Vidusls, rveo iF only hilf of these ip ividu:ls are susceptible
to cholers (beeruse of previcus kno.n infection or vaecination},

1

one sould 5vill oxpect to sco 10-1% infections in this yroup. It,
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therefors swemes Likely that by doin: parired vibripcidszl titers on

500 former cholira CisiSy one ~heuld he able to docum:=nt reinfec-—
tion if, in fact, these people 2re susceptiible zs invicszted by their
titer. I suffici.nt ciscs cecur, it will #lsoc be possible to deter—
mlne whethur the relationship of vibriocidal +iter protection is the
SRME Gmong persons kno. o te hov o hoad ¢nojera infection and in the
¢:nerszl popul.tion.,

Yhese studies should contribute sigrificantly te our under-
standiing of the devielopmint of lmmunity in the populetion and

clacify the reletionship detveen serologic titer and protection,
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1866 CHGLiA~ VACCING
1967-6% SLECLOGIC

1

Wa Mclormack ansgd ., H, Mosley

RLSEARCH PLAN

Ao Specific Cbiectives

3

—
L]
-]

o aetermine the m-an vibriociadcl cntivody titers of the
various vaccine trial study populstions before and after tne ad-

ministretion of this year's dose of cholera vigcoine,

<o To relate the mean antibedy titers present in cach of the
vaccing groups to the cholera crse rates in these YT OUDS .

°

inzpoarent cholera infections

=iy

3. To estimete the frecuency o
cccurrying in the control ST GUL .

8, Method of Procedure

During Sentember 1¢67, bhufore the administration of this vear's
= h ?

dosc of cholerz veccine, = serologic survey ill be conducted. All
Children under age 15 in c¢very 30th nousehold will be included., A

z

:rtip plovd will Be collected from cach sube-

b

G.03 ml sample of fing

o

Ject. This blood will he dirgharged immedistely into 0.4% ml of

saline in 2 sterile scrov eip vial, Specimens vill be kept on ice

in the field until treonsported to the swroloygyy laboratory in Dacca

where the plzsms supernste will b. Seprhrated ind frozen at -200 ¢,
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Follovwing vaccine administration in Cctober, 2 second s.rologic
semple will be collected in the same msnncr from the same children.

A third and pirhaps a fourth szmple will Le collected from these

N

ame cnlldren during the cholers sczson zs indicated by the occur-
rence of cholers, Vilkriccidsl titers on mutched specimens will be
cetermined by the microti¢chni-ue develoned by Dr. 3enenson.

Co__Significence of the Research

Further information concerning the relationship of zntibedy
titer as measured by the vibriocidal tezt to susceptibility to
cholera will be obtzined. In zddition, the avalilabpility of serum
samples from a l:irge number of individuzis in 4n endemic cholera
ares will enable us to estimate the number of inapparent serologic
tonversions that occur.

D, Fagilitizs Available

Im the vaccine “rial z2re: where sn #CGCUrate census is available,

there will be no difficulty in locuting each of the spproximately
1200 individuzls included in tinis sirvey. dapport is such that ob-
taining seversl samples of fincertip blood from the s.me individuals
»1ill not he difficult, ransport of the samplss from WM:itlab to

Dreca i1l wroesent no dilificulty,. The swrcloyy unit of the epidemio-

logy section will be a.le to Brocess the specimens,
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B. P.rspn:il Pu

the results of Iost y. oas's cholers vaccine field triszls zre
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Yiterature concerning the relation—

ship of vikriccidsal cntibody titer to suscenwtinpility to cholera., As

H
n
]
P
"
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i

know, thea serologic “prresch hss not been crevioucly

utilized by oth.rs to detevmine the relative fresuency of inapsarent

9]
-
o]
—
0]
M
41]

sic collection ~ill recguize four tesms of +two men

cach who will heve to be peid a food zllowsnce for a ceriocd of epproxi-
mately three wisks. Mrotericls for process of aperoximately 5000 to

7000 serologic s-ecimens i1l b- roeguired,

hoe  Pérsonnel

k

l. Sxrologic collectinn tesms k 3,000

[k

- One scrolocic technician for
aporoxinztiely two months 1,000

Be _Perman=nt Eguisment

None,
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cendable E-uinment

neous supnlics re-uiréd for the

on end pericrmance of aporoxi-
CO0 vibriocidal intibody titers 6,G00

TOTAL k110,000



PROTOCCL E/PLl1
A COMMUNITY STURY OF INAPPARENT CHOLLZA INFECTIGNS
1967-68

wWe B McCormack and Mmd, Shafiqul Islam

4., Specific Cbhjectives:

To further study in an endemic area community the number
of inapparent infections with the cholera vibrio which occur
during an outbreak of choleras, i.e.,to estimate the infections
case ratio,

B. liethod of Proceduze:

Village Meharan, populaticn 1608, will be studied again
this year. This is a KHindu fishing village in Matlab, Comilla
District, just outside of gur vaccine trial area. A 0.05 ml
sample of fingertip blood will again be collected from each
available resident of the village before the cholera season.
Intessive surveillance will be maintzined for diarrheal disease
by four female field workers who are residents of +the village
under the direct supervision of a health assistant. A rectal
swab stool culture for ¥Y,chcolerae will be cbtained from each
individual with diarrhea of acute onset. Patients with severe
diarrhez will be referred to the FSCRL Hospital at iatlab Bazar,
At the end of the cholera season, a sccond serologic sample will
be collected from each available resident. Those individuals who
have a two tube(four fold) or greater rise in antibody titer

between the two samples will be presumed to hsve become infected

.8 CcoONnt'd
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with yibrio cholerae in the interim. We will have the number of
actual cases of cholera frem the daily, surveillance and will thus
be able to estimate the infection: case ratio.

In-addition, about IGO0 children under age 10 will be selected
by taking the name of every fifth child in the census bcok.
From each of these children, a rectal swab for cholera culture
will be obtained daily during the cholera season. A note will be
made each day as to the presence or absence of diarrhea on that
day, but specimens will be collected from each subject daily
regardless of symptoms.

All specimens collected in the field will be coliected with
a tellurite impregnated rectal swab znd placed directly into bile
peptone transport medium. Specimens will be transported daily
to the PSCRL Laboratory in Matlab Bazar. After overnight incub-
ation, they will be subcultured cnto TIGA and gelatin agar and

examined for V.cholerae.

C. significance of the Research

This continuation of the study in Meharan with the addition
of daily rectal swabs on a number of *the children should enable
us to beiter define the relative frequency of inapparent cholera
infections, Bacteriologic @nfirmaetion of some of the inapparent
infections detected by examinat?on of the paired serum specimens
wWill provide an indication of the specificity of a rise in

vibriocidal titer,

«2a CcoOnt'd
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D. Facilities Avail g

With the exeeption of the addition of daily rectal swabs on
some of the children, the study will be exactly the same as that
wnich was performed in Meharran during the 1966-1%67 cholera
season. Rapport with the villagers is excellent. vWe anticipate
no difficulty in carryihg out this continuation of the study
program. Serocloglc samples can be processed by the serolegy unit,
Lpidemiology Section, PSCRL.

@gpportingﬁData:

A, Previous Wo Done on Jhis Project:

During the 1966-67 cholera season, we were able to show that
there were five mild(non-hospitalized) cases of bactericlogically
confirmed cholera in village Meharan. Analysis of the serum pairs
obtained from 954 individuals before and after the cholerz sta=-
son revealed an additional 30 individuals who had a four-feld or
greater rise in vibriocidal titer. These individuals were clustered
geographically arcund the patients with bacteriologically confir-
med cholera, and a number of them alsc had rises in toxin
neutralizinyg antibody titer. This observation of 2 relatively
large number of inapparent cholera infections in a villzge which
had no cholera serious enough fo require hospitalization, leads
us to believe that inapparent infect.on with the cholecra vibrio

1s more common than previcusly recognized,

B. Personal Publications:
The results of the first year's study are being prepared for

publication.
«ee cCont'd
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C. Results Obtained by Others

Studies in the Philippines by Mosley et al in which community

contacts of cholera patients were examined for the presence of

vibrio cholerae indicated that the percentage of individuals with
irapparent infection was relatively low (about 2%).

D. Justification of the Budget:

An additional two female field workers will be required be=
cause of the addition of daily rectal swab collection from some
of the children. The present field team consisting of one field
assistant and two female field workders will continue to work.

A serologic survey team will have to work in the village for
approximately six days to collect the samples. The serology
laboratory will be required to process approximately 3000 sera.

BUDGET s

A, Personnel

Serologic survey teams, 8 people, for one week f: 500
Health assistants, 1 for 4 months 4,000
Female field workers, 4 for 4 months 1,900
B. Permanent Eguioment ~ None

C. Expendable Equipment

Miscellaneous equipment ne€essary for the
collecticen of serologic specimens and the
performance of the vibriocidal test approximately 2,000

D. Travel and Transportation

No additiocnazal cost

TOTAL ks 7,500



E/12
PROTOCOL
THE 1967 CHOLERA VACCINE FIELD TRIAL

W.H. Mosley and W. McCormack

Introduction and Specific Aims:

The 1967 vaccine field trial will be a follow-up of the studies
initiated in 1966 with the specific objectives of determining the
duration of protection produced by a two-dose schedule of cholera
vaccine through a second cholera season and determining the effect
of a booster dose of cholera vaccine given prior to the 1967 cholera
s€ason. Serological surveys will be continued as a part of this
trial to further relate the protection produced by the vaccine to the

vibriocidal antibody response to the vaccine.

Methods

The 1966 field trial included three vaccine groups. Group 00
incliuded approximately 10,000 children who received two dose of
diphtheria-tetanus toxoid. Group X0 included 10,000 children who
received one dose of standard cholera vaccine followed by an injection
of diphtheria-tetanus toxoid. Group XX received two doses of cholera
vaccine at an interval of approximately 30 days. Group XX was twice
2s large as the other two vaccine groups, ¢onsisting of approximately
20,000 chiidren. In the 1967 trial a booster injection will be given
to the study population, There will be four vaccine groups. Group
000 - this is the control group 00 of the 1966 trial which will be
given a booster dose of diphtheria-tetanus toxoid. Group XO0X -~ this

is the one dose group which will receive a booster dose of cholera



-2 - E/R12

vaccine nrior to the 1767 cholura scason. Group A70 - tihis group
censists of one-hslf of thae children in Group AX in the 1966 trinl,
who will re<cive & baostor dose uf dishtheris—tetanus toxoid,

Growp AXA - thls renriswents 4he octh:r holf of Grour XX which will
receiv. a bossicr dose of cheoler: veccine,

tondard commercisl cholins vaccine 111 acsin be uUs<d in +his

[€)]

verr's study in o dosene of 1/2 ml. to +#11 trinl participants, The

poin

3

dogagys of diphthiria-tetinus toxoid .ill :zlso be 1/2 ml, for those
persons in the conirol groups.

the vaccing campziyn for the 1067 trisl wus initiated on
Scptember 20, 1967 and was completed by October 30th. Preliminary
tabuletions indicaty that 97.4% of the porticip-nis in the 1966
field trisl wére uiven z booster injection and will thus be in-
cluded in the 1.67 field tzizl. A s relovical sUurvey wos conducted

in Yeptember prior to the beooster injection and zdditionsl surveys

o

will bo crrricd out during lavembsr, Janucry snd May.
The methods of surveillanc: for c.sss in the hosplitel 2nd in
the ficld hive :on descrived on det:il in the orivincl field trial

nrotocol.

sionifigance of This Ris.arch

The 3966 fi.1d trizl dumonstr-ted thet = single injuetion of

cholers vaccine lo. ered th. cosc r.te by 47%, hils tuo injections



nad a protective efficacy of 663, The enheonced protection in the
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crimezsily sus to its effect on children under

the zue of five y ars, Altnaugh the number of crees was small,

b}

the d-Te from the 1966 fic¢lsd trial sugiisted tnat protection in both

r H
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tas one and tuo=-dost sch.odules had diveppénred zlmost completely
vithin feur to six months after injcction. The 167 ficld trial

A1l dnvolve s follovwup of 12,000C person. - ho - ived tio doses
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in 1. 66 to determine 17 there is iny residusl protection left in
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choler: veccing in 1966, &5 well 25 one-hol? the group thst re-
coilved tio doscs, By this mezns, we Wwill Do :only to evaluate the
effeetivenass of sn znnu:l booster srior te the cholerz sezsen. In
zadition; it 11l be pos:inle to deiiermine et er o not there is
a difference in the Dooster resunnse in individusls oho have Deen
crimed with only ¢ eingle dose of cholers veccine os comnpured to
thoss who have been primed with t.oo doses of cholera voccine a ycar
oreviously,

Facilities Availasle :pd sudget

ITiis hes been outlined in dut=il in the origini.l protocol for

the 1966 vaccine fiold tri L,

HH
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PROGR:M 23D PRCTCCOLS FOR THC IMMINOLOGY L.BCRATORY

INTRODUCTION:

The Immunology Leboratory of the Epidemiology Section has two
major objuctives., The first is to provide the laboratory support
for the epidemiclogiecal field stidies including the development and
relinement of new serclogicil tests which can be used in the field.
Stwdies over the past year have clezarly demonstrated the value of
serological tests, particularly the vibriocidal antibody titration test
in identifying inapparent infections, and in estime:ting the protection
afforded by cholera vacuine: Field studies ssb up this year with
particular emphiésis on searching for inapparent infeebions will
reguire vibrioeidsl sntibody titrations on approximately 20,000
specimens,

Recent observations hzve suggested that the vascular permeability
factor (texin) neutralization tests ac devised by Dr. Craigy may prove
to be a waluable tool in the field in defining patterns of sprsad of
cholerz. Thns, the Immunolcg€y Laboratory is working towsrd the
standardization of this test sc that it can be run on = fingertip
blood spscimen. Hore recently, thare has been data suggesting that
opsonizing antibody may be important in protection zgainst Vibrioe
Cholerae and, more specifically, may be active in intestinel
secretions. Thus, the Laboratory is involwved in setting up and
stardardizing . opsonizing antibody tests which could be utilized
in support of field studies of immunity in cholerz.

The second main objuctive of the Immunclogy Laborztory is to
define the mechanisms of immunity that are zctive in protecting an
irdividual zgainst cholera. This involves charscterization of
the immnnoglobulins involved in the antibody respeonsg to cholere,
defining the antibody activity associeted with these immunoglobulins,
ard attempting to define which antibediss and sntibody activities
are important in protecting mun from intestinal infection with Vibrio
cholerae. The following procecdures have besn set up and are being
standardized in the Immunology Laboratory.

«..sscontid
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1. Routine electrophoresis end immunoelcctrophoresis of
serun proteins.

2. Cuchterleny double diffusion technigues.

3. Single and double immunodiffiusicn technignes fer

guantitating of serum proteins.
L,  Chromtography of serum proteins on Sephadex G 200.
5. Density gradient separations of sarmm proteins.
6. Heduction of macroglobuling with 2-mercaptosthancl.
7 Measurements of antibody activity by the vibriocidal
agglutination and opsorization test.
8, Titration of vascul:r permeability factor (toxin)
neutralizing antiboedy.
The following are specific studies which are being carried out
during the 1967-68 fiscal year.
1. {uantitation of Total Protein and Trmunoglobulins in scube
Cholera Stool — Dr. Ahmed and Mrs. Molla :

Preliminary observations in this leboratory have already
demonstrated that gemma-h globulin is the major immmnogleobulin in
zcute cholera stool. This will be a systematic follow-—up of that
observation in a series of 10 acute cholera patients. Measurements
will be made of the total stool volume in these patients in the first
24 hours, the total protein contant, and the amounts of immunoglobulins
in the stoocly to prepare a report on the protein and immunoglobulin loss
by acute cholera patients in the first 24 hours of hospitalization.

2. Further Studies on thz Characteristics of Vibriocidal,

sgglutination and Vascular Permsability Factor Neutrzlizing

antibody in the Serum of Acute Cholera Patients —

Dr. Bhattachargee, Dr. Ahmed, Dr. Mahmoud :

This is a continuation of the studies of fractionation of serum
antibodies in cholera that have been going on for the paat year.
Specific studies will be : first, the separation and characterization
of the antibodies in cholera by density gradient ultracentrifugation,

and a comparison of these results with results of sephudex fredtination..

eeeaaconttd
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Second will be a study of the hezt lability of gamma-M and gamma-G
globulin antibodiegs, and 2 comp.rison of the rzsults of heat(65°¢.
1/2 nour) with trestment with 2-mercaptoethanol. Thuse studies will
be carried ont on whole scrum ss well as fractions from sophadeax
chrom tography ond density gradient untracentrifugation.

Observations in the literature suggest that hest lability may
be a more specific (and simpler) method than 2-morcaptoethahol.for
distingnishing between gayma-M and gammz-G antibody. If this is the
cese, then this simple procedure could prove z valuable epidemiologic
tool in the study of serum specimens from sérologic surveys since
nztural (non-specific) antibody zgzinst many bacteria is characterist-
ically gamma-M globulin whereas specific untibody is found in the
gamma-G as well as the gamma-M globulin fraction.

3. Studics- on Opsonizing intibody in Cholers Serum and Stool -

Miss Diana Bowen and Dr. ihmed

A report by Dr. Derrick Rowley has suggested that immunity in the
ribbit loop could be associated with the presence of opsonizing
antibody demonstrable in the intestinal secretions. we ploan to extend
these observations in this laboratory. Methods for demcnstrating
opsonizing antibody are being estzblished. an in vivo model that is
presently being set #p is the cleirancce of intraperitonezlly injected
vibrios in mice. In vitro technigues that are being established will
involve the direct demonstration of phagocytosis by macrophage
preparations from mouse or rabbit peritonsum. Once the model has been
established, the development of opsonizing antibody will be studied in
aente and convalescent serum from cholera pitients as well ns from
individnzls receiving cholers vnceine. The serun will be fractionated by
eclumn chromatography and density gradient nltracentrifngation to stndy
the immunoglobulin characteristics of the opscenizing antitody. In
addition, acute and convalescent stool spszcimens will be taken from
cholera patients to sse if opsonizing zctivity is demonstrable in these

specimens. Again, if activity is demonstrable in these specimans,

seseacontid
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then the stool proteins will be fractionzted to determins which
imminoglcbulins arzs active.
L. Cytological Studies of Cholera Stool =nd Intastinal Secretions
with Particular Reference to Phagocytic Cell Population - Dr.ihmed

With the observation by Dr. Rowley that opsonization may be impourtant
in intestinal imannity, it is important to stidy the cell population
in the intestinal secretions to deterwine if adeguzte phagocytic cells
Are present. Stools and intestinzl secretions from acute as well as
convalescent cholera patients will be collecterd and processed to
determine the mmbers of phagocytic cells and also to observe the
activity of the phagocytic c¢ells in terms of ingested vibrios.

5. L _Survey of Vzsculur Permeability Factor Ahtibody in Various

Fopulation Groups — Dr. Mahmoud and Dr. Ahmed

Recent studies by the cpidemiology Section suggest that while
vascular permesbility factor antibody cannot be zssoci-ted with
protectiocn against cholera, it may prove to bs a valuable epidenio-

logic tool in identifying infection with Vibrio cholerce. The FF

neutralizing test has been re-standurdized in our laboratory so that
precise titrations of PF antibody can be determined from fingertip
blood spseimens. Thi: study will involve the titration of PF antibody
in the sera of various population groups that we have in onr serum file
including specimens from-Czechoslovakia, "nited States, Fhilippines,
dest Pakistan, as well as several districts in Best Pakistan. Based on
these studels, it will be possible to determine the epidemioldgic
significance of PF neutralizing antibedy in terms of exposure to Vibrio
cholerae. These titrations will also be performed on the serum specimens
from the serologicsl surveys in the vaceine field trial as well as in the field
studies set up this year.

The epidemiologic evidence to date indicates theot ths PF nentraliz—
ing antibody titrations in conjunction with vibrioeidsl antibody titraticns

_from fingertip bloods may prove to be a highly specific tool for iden-.

tification of inapparent infections with Vibrio cholerae, particularly

veercont'd
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since PF neutrilizing antibody is not inflwenced by the present-day
cholera wvaccines.

6. Study of '"Diarrhea Toxin" Hentrslization in Humen Scre znd the

Relationshin to Vibriocidal z2pd Vascular Pernmesbility Fuctbr:

Neutralizing ~ntibedy — Dr. Ahmed, Dr. Mahmoud, Dr. Shattarcharjee,

in e¢ollaboration with Dr. Cash znd Dr. MNalin

Studiss by both Dr. Carpenter and Dr. Finkelstein have suggested
that animals immunized with cholerz eulture supernztints can be pro-—
tected 2gzinst challenge both by the diarrhea toxin as well zs by living
vibrios. wpidemiologic studies in men hzve suggested that protection
from chelera may be due entirely to anti-bacterial antibedy, perticularly
since vaccines which apparently 4o not contaln the toxin antigen are
protective. It has besen shown that man produces antibody against vascular
permeatility factor during the course of cholera, however, epidemiological
studies have demonstrated that this antibody ca not be associated with
protection from cholera. Therefore, it is of great interest to determine
whether or not choicera patients develosp an antibody which nsutralizes
the factor producing diarrhes in the various animzl models.

This study will initially atilize the rabbit loop model. A
standardized vibrio challenge and a standurdizoed toxin challenge will
be established to produce uniformly positive locps. The vibrios as well
as the toxinpreparation will thsn be treated with convalescent cholera
serun prior to challznge of the rabblt loops. If there is protection,
the protective serum would be fractionzted by sephadex chromz=tography
and the gamma-M and the gamma-G fractions would be studisd separately.
The protsctive cupacity of the serum against both vibrio and toxin
challenge would be releted to the vibrioecidal and PF neutralizing
antibody titers. If convalescent cholers serum protects against both
vibrio challenge and toxin challenge, these studies would be extended
to examine serum from vaccinited Americzns who haive not haed intestinal

infection with Vibrio cholerae arnd who donob hoive PF nentralizing antibody.

«s...conttd
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Based cn the cbservations of other investigators, it is reasonable to
expect in this study that any serum which has high anti-bacterial antibody
as measured by the vibriocidal titer will protect the rabbit loop against
vibrio challenge. This antibody may be induced either by natural infection
or by vaccination. The exact mechanism of protection has not been defined.
whether or not the convalescent cholera serum will neutralize the diarrhea
toxin is unknown. Presumably, if the toxin is antigenic, it should. If
there is neutralization, it will be of great interest to study serum frem

irdividuals never naturally infected with Vibrio cholerae but immmnized

with a proven potent cholera vaccine. The high poteney field trial vacecine
will be used. This vaceine is known not to producelantibody aéainst
vascular PF,

By these studies, it may be possible to determine whether or not there
are two mechanisms whereby antibody protects against cholera, the first
being anti-bacterial immunity which is produced both by natural infection
and by vaccination, and the second possibly an anti-toxie immunity which
may or may not be produced during the course of natural infection and
with the vaccines now in use. If two mechanisms of immnity are defined,
the relatiocnship betwesn anti-bacterial and anti-toxic immunity can be
studied and more particularly the relationship between antibody against

PF and against diarrhea toxin can be defined.

7Te Chemical Characterization of the Antigenic Groups of Vibrio dholerae -

Dr. Bhattacharjee.

This study will involve progressive fractionation of the antigens of

Vibrio cholerae by chemical techniques. The assay system to be used to

follow the fractionation procedure will be the vibriocidal inhibition test

as devised by Dr. Finkelstein. This test which depends on the binding of
~b—
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antigen by specific antibody has been shown by Ir., Verwey to be a useful
method of guantitating antigen even when it is available as a haptene

and nc longer antigenic. It is hoped that by this procedire of successive
breakdown of the antigen the smallest chemical unit that will specifically
bind antibcdy can be defined and characterized. It may be possible to
determine if there are differences in the chemical characteristics of

Ogawa and Inaba antigen by this procedure. Likewise if the haptene is

a simple molecule such as has been found in similar studies with Salmonella
typhimurium, it may be possible to synthesize this molecule and artificially
couplq/ii>a large carrier molecule and prepare an.artificial antigen which
could be useful as a vaccine. Again, such a procedurs has been carried

out with Salmonella typhimuriun antigen in mice.
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TECHNICAL COMMITTEE MEETING

FY67

VISITORS TO PSCRL

VISITORS ATTENDING PSCRL MEETINGS.

1.

Clinical Investigation Committee, November 1966,

Professor Douglas A.XK. Rlack

Dr. Carl V.

Moore

Lt. Colonel $S. M, Bokhari

Manchester University,
England,

Washington University,
St. Louis.

National Health Laboratories,
Islamabad.

Technical Committee, February.l1967.

Dr, Colin Macleod

Dr. J. W,

Dr. Ali

Howie

Nawalb Khan

Directing Council, March, 1967,

Colonel S.

Dr.

Mallick

Willard Beynton

Dr., Robert Cruickshank

Mr., David A.

UDr, Rebert s,

Wraight

Gordon

Vice President for Medical
Affairs, Commonwealth Fund,
Hew York.

Public Health Lab,
London,

Service,

Deputy Director General of
Heaith, Govi. of Pakistan.

Director of Health Services,
Govt. of East Pakistan.

Senior Public Health Officer,
USAID/Pak, Lahore.

Dept. of Social and Prev.hied.
University of the West Indies,
Jamaica.

Deputy Secretary General,
SEATO, Bangkoke.

Clinical Director, NIAMD,

NIH, Bethesda.

Cont'd...,.2



II. CONSULTANTS:

July 1966; Dr. William Greenough,
National Heart Institute, NIH.
Setting up of laboratory procedures.

July 1966 Dr. Randoiph Eichner,
Communicable Disease Center, Atlanta.
Work with John Craig on skin tests,

July/
August 1966 Mr., Charles Myers,
Management Consultant, NIAID, NIH,.
TLY, Executive Officer.

August 19663 Dr. Abram §. Benenson,
(former Director, PSCRL)
Department of Preventive Medicine,
Jefferson Medical College, Philadelphia.
Review of Clinical Studies,
August 1966 Mr. Billie Myers, ’
Chief, Eleetrical Engineering Division,NIH.
Review of electrical reguirements.

August 1966 Dr, John P, Craig,
State University, N.Y.
Skin test program in Epidemiology Sec.

August 1666 Dr. John Feeley,
Division of Biclogics Standards, iWIH,
Review of bacteriological and
serclogical procedures.

August 1966 Dr. Michael Clark,
NAMRU-2, Taipei, Taiwan.
Virus isclations.

October 16663 Dr., George Curlin,
Communicable Disease Center, Atlanta.
Epidemiology Studies.

October 1966; Dr. Adolph Karchmer,
Communicable Disease Center, Atlanta.
Epidemiology Studies.

November 1666 Dr. George Whalen,
Marquette University, U.S.
Fluid ang'electrolyte
transport. studies

November 1966: Dr. Andrew Abraham,
Department of Pathology,
Harvard Medical School.
Fluorescein-tagged microscopy.
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CONSULTANTS

November/December

December

January

January

Jaznuary

January

January

January

January

February

1966

1666

1967

1967;

16675

1667

1667

1967

1967

1967;

Mr.Wallace de Wittt
Communicable Disecase CenteryAtlanta,
Setting up field bacteriology
laboratory at Matlab,

Dr.Howard Goodman & Dr.Elvin Kabat,
(W.H.O.sponsored visit)
Review of Immunology

Dr. Larry Griffitn,
NAMRYU -2, Taipei.
Pediatric chelera studies.

Dr. C. Campbeil,

School of Tropical Medicine,
University of Sydney.

Study of treatment of cholera.

Dr. Nathaniel Pierce,
Johné Hopkins Center, Calcutta
Review of current clinical studies

Dr, John Banwell,
Johns Hopkins Center, Calcutta.
Review of current clinical studies

Dr. Paul Crabbe',
Louvain University, Belgium
Immunology study.

Dr. Calvin Linneman,
Communicable Disease Centery,Atlanta
Epidemiological studies

Dr. Thomas Vernon,
Communicable Disease Center,Atlanta
Fpidemiological studies,

Dr. Kenneth Goodner,
Professor of Microbiology,
Jefferson Medical College,Philadel-
phia
Consultant in bacteriology at
Technical Committee meeting.

¢+sse Cont'd



II. CONSULTANTS: {continued)

February 1967 Dr. Alexander Langmuir,
Chief of Epidemiology Branch,
Communicable Disease Centey, Atlanta.
Consultant in Epidemiclogy at
Technical Cowmittee meeting,

March 19673 Dr. Poul Astrup,
Frofessor of Clinical Chemistry,
Rigshospitalet, Copenhagen,
fcid base balance studies.

April 1967 Dr. Carl E, Miller,
Chief, Animal Development Section,
Laboratory Aids Branch, NIH.
Survey of animal facilities.

ApTil 1967: Dr. Charles C.J. Carpenter,
Cha:rman, Division of Allergy and
Infectious Disease; Baltimore.
Visit Vaccine Trial project at
Matlab

ITI. IRAINING VISITS:

July 1866 Dr. Anthony C. H, Chan,
Infectious Diseases Hespital, Hong Koeng.,
w.H.0. sponsored study tour in
infecticus diseases.

December 1966 Twenty wW.H.C. doctors for regional
trsining course in epidemiology and
treatment of cholera, sponsored by

HaHaO,
January/
February/
March 1967 Twelve Turkish and eight Iranisn doctors

on CENTC sponsored training course
in the epidemiology and treatment
of cholera,

Cont'd,.,.5
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IV. INSTITUTIONAL REVIEW VISITS:

July

September

Cctober

January

January

February

February

April

June

1966

1666

1966

1967

1967

1667

1967

1967

1967

Dr. P.@W, Dill-Russell;
Deputy Medical Advisor, Ministry of
Overseas Development, U.K.

Dr, Dorland Davis,
Director, NIAID, NIH,

Dr. James Masong

Communicable Disease Center, Atlanta.
General Laboratory Advisor.

Follow-up on Hornig Committee visit.

Mr. Herbert Spielman,
SEATO Affairs, American Embassy, Bangkok.

Mr. Anthony Curnow;

Public Relations Department,

SEATO Secretariate, Bangkok,

To review PSCRL activities for SEATO
publications,

Dr. Howard Minners,
Special Assistant to Chief,
Cffice of CIR, NIH.
Discussion with QIR staff.

Jean Fitzpatrick,
Editer, PHS Worid,

Professor J.A.R, HMiles,

Department of Microbiology,

University of Otago Medical School
Dunedin, New Zealana.

Colonsl Stefano Vivona,
Director, U.S. Army Medical Component,
SEATG, Bangkok.

——



APPENDIX II
PAPERS ReAD AT SCIENTIFIC MEETINGS

FY 1966-67

EPIDEMIOLOGY SECTION:

A

Pacific Science Congress - Tokyo - August 1966

1.

Ze

4 Serological Survey for Cholera intibodies in the
Cholera Vaccine Field Trial Populations in Rural
Fast Pakistan

W. H. Mosley

Field Studies in East Pakistan on Cholera Vaccinssg

4s 3. Benenson

Jinnah Postgraduate Medical Symposium -~ Karachi - august 1966

S

4

Se

Salmonella Surveillance

We M. McCormack

Present Trends of Birth and Death in Rural East Pakistan
Ko Mo die siziz

Serological Studies in Cholera with Special Reference to
IgG and IghM antibodies as Determined by R-mercapto~
ethanol Fractionation.

daw m’lﬂled

Field Trials of Cholera Vaccine in Rural East Pakistan

M. Fahimuddin

sesscontty
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Bast Pakistan Medical Services issociation — Seminar - Dacea -
August 1966

7. Present Trends of Birth and Death in Rural East Pakistan
KeM.A. Aziz

dnnual Confercence of Bakistan Medical dgsociation and Britigh

Medical Association — Karachi - December 1968

8. Pattern of Cholera Endemicity in Hast Pakistan

M. Fahimuddin

9. Fertility Pattern in Rural Fast Pakistan
M, Fahimuddin

10, Fractionation of Immumoglobulins of the Serum of Patients
with Cholera

, Samin Jhmed

National Research Institute of Femily Planning - Seminar -—
Karachi - October 1965 '

11. The Prosent Trends of Birth and Death in Rural East
Pakistan

Xe Mo Ly fimiz

EBast Pekistan Medical Conforence - Dacca - December 1966

12. The Rols of Boatmen in the Transmission of Cholera
Moslemuddin Khan

East Pakistan Christian Medical Lssociation — Reishahi -
Februaxy 1967

13. gpidemiology of Cholera

R.Bazmi

Pakistan Medical hssociation Cholera Conference - Docca — 1967

14. Epidemiology of Cholera Based on the CRL Experience

Moslemuddin Khan
esssconttd
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I. Pakistan Medical issocistion Lnnual Seminar - Khulnag -
March 1967

15. Endemicity Characteristics of Cholera in East Pakistan
M. Fahimuddin

Je Irained Nurses hssociation of Pakistan Conference - Karachi -
March 1967

16. The Nurses Responsibility Toward Her Profession

Binipani San

X. Dacca Medical College Reunion Symposium - Dacca - May 1967

17. Epidemiological Patterns of Cholera and Non-Cholera
Diarrheas

Moslemuddin xhan

L. £.1.8, Conference — .itlanta - Lpril 1967

18. Endemic Cholera in Rural East Pakistan

W. M. McCormack

19, Cholera on a Tea Estate

he We Karchmer

M. Medical Education for National Defence Symposium ~ ditlan -
April 1967

20. Epidemiology of Cholers and fvaluation of Vaceines

W. M. McCormack

sesscontiad
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A1l Pakistan Sociclogical Conference — A botabad — hugust 1967

*ls Socioanthropological Observations on the Workers of e
Tea Garden

iss Momen Chowdhury

Jinnah Postgradwnte Medical Symposium — Kerachi - August 1967

%2, Epidemiologic Pattern of Diafrhea and Cholera in e
Semiurban Community

Moslemuddin Lhan

UsS. - Japan Cooperative Medical Science Program Cholers

Symposium - San Francisco - July 1967

3. The Vibriocidal intibody Titer as a Measure of Inmunity
to Cholera in Man

W. H. Mosley

c4e A Community Study of Inapparent Cholera Infections

W. M. McCormack

E.I.8. Training Course - stlanta - July 1967

5. Epidemiological Patierns of Cholera as a Model for the
Study of Infectious Diseases

W. H. Mosley

e



CLINICLL INVESTIGATION SECTION

Qe

Ce

Pacific Science Congress - Tokyo — dugust 1966

1. BSome consequences of acidosis in cholera.

W. B. Greenough

2o intibiotic therapy of cholera

Fd. Rafiqul Islam

W.H.0. Training Course on Cholers - Dacea — Decomber 1966

3. The pathogencsis of cholera diarrhea
Norbert dirschhorn

4. The pathogenesis of the typical symptoms and signs of
cholera and secondary features,

Horbert Hirschhorn

Pakistan Medical issociation: East Zone Annual Conference -

January 1967

5. spproaches to therapy of cholera - Oral Gesiric Lavage
Hirschhorn, J. Taylor, D. Sachar, R. Northrup, J. ildnzie
and R.a.Phillips.

8. Search for persistent vibrio carriers among convalescent
cholera patients.,

Le Majid Nclla

essscontl’d
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Federation of imericen Socioties for Experimental Biology -

Chicago ~ April 1967

7.

B

Tronsmural Electrical potentials and their response to
sugars in the intestine of normal subjects and acute
cholera patients.

D.B. Sachar, J.R. Saha, K.W. Hare
Enhancement by intestinal glucose lavage of net sodium
and water absorption in acute cholera patients.

J.0. Taylor, ¥, Hirschhorn, R... Phillips

UsSs = Japan Cooperative Medical Science Program: Cholera
Symposium. San Francisco - July 1967

9,

10.

11.

Transmural selectrical potsntials and their response to
sugars in the intestine of acute cholera patients and
normal subjects.

D.B. Sachar

Enhancement of net sodium and water absorption in active
cholera in humans by intestinal glucose lavage.

J.o-. TaleI‘, D-Bo Sachar, J. I{inZie, l-‘lu.n.. Phillips

Reduction of stool output in chclora by glucose and
electrolyte lavage.

N. dirschhorn, J. dinzie, D.B. Sachar, J.0. Teylar,
R.S. Northrup, R... Phillips.

dinnah Postzraduate Medical Symposium - Harachi - sugust 1967

1R%..

13.

Ln analysis of 41 consscutive fatal diarrhes cases in
children admitted to the Pakistan SELTO Cholera Research
Laboratory -~ Dacce.

M. M. Rahaman

Some studies on cholera patients in relation to cholera
toxdin.

I{.MQSI J’LZiz, l&-i\:.Ml MOhSin



PSCRL PUBLICATIORS FY6E7

Published:

l.

Hypecglycemia in Children with
Acute Diarrhea.

Phage Resistance in Vibrio
Cholerae,

Role of Carriers in the
Intrafamilial Svread of
Cholera.

The Role of Boatmen in the
Transmission of Chliolera.

Present Trends in Birth and
Deatih in Rural East Pakistan.

Cholera in the Perspective
of 1966,

Malabsorption and Jejunitis
in American Peace Corps
Volunteers in Pakistan.

Accepted for Publication.

1.

1963 and 1964 Field Trials of
Cholera Vaccine in Rural East
Pakistan, Final Report.

I. Result of Field Trials.

Hirschnorn, w., ©.D,
Lindenbaum, J., ii.D.
Greencugh, W.B,III1, M.D.
Mahmood Alam, S.

Lancet 23 128-132. 1966,

Rizvi, S.5.H., Ph. D.
Benensong Ansop MoDo

Bull. of W.H.,C., 1966,35,675-80.
Khan, A.G., MBBS.

The Lancet, Feb.4,1967.pp.245~
46,

Khan, #l., M3BS
Mocley, M,H., M.D.

East Pakistan Medical Journal
April 1967.pp.61-55,

Aziz, K.M.A.,

Wiosiey,; W.H,, MMa.D.
Fahimuddin, M.,MBBS
icCormack, W.M.;M.D. &
Islam, M.5.

Pakistan Journal of Family
Flanning Vol.,1l,N¢c.l.pp.35-40
(1967).

Phillips, R.A., MeD.

Annals ¢f Internal Kedicine,
Vel.65, No.5, Nov.1S66,

Lindenbaum, J., #.D.
Kents Thomas Hag MaDe
Sprinz, Helmuth, M.D,

Annals of Internal Medicine,
Vol.55, Ho.6, Dec,1%h06,

Benenson,; A.S., Ma.D.
Mosley, W.Ha.y, M.Do
Fahimuddin, #.; MBES &
Oseaschn, R.0., K.D,

Bull, of W.H.O.

Con'deoaoaa?
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Accepted for Publication.

2a 1963 and 1964 Field Trials of
Cholera Vaccine in Rural East
Pakistan, Final Report.

il. Preliminary Studies,
Reaction and Antigenicity
Data.

3. Serclogical Studies in Cholera.
I. Vibrio Agglutinin Response of
Criclera Patients Determined
by Microtechnique.

4., Serclogical Studies in Cholera.

IT. The Vibriocidal Antibody
Hesponse of Cholera Patients

Determined by Microtechnique,

3. Serological Studies in Cholera.

III. Serum Toxin HNeutralization-

Rise in Titer in Response to
Infection with Vibrio cholerse

and the level in the “Normal"
Poepulation of East Pakistan.

6. A Serological Survey for Cholera

Antibodies in the Cholera Vaccine

Field Trial Population in Rural
East Pakistan.

I. The Distribution of Antibody

in the Contrcl Populatien and

the Relationship of Antibody
to the Pattern of Endemic
Cholera.

7. A Serological Survey for Cholera

Antibodies in the Cholera Vaccine

Field Trial Population in Rural
East Pakistan.

IT, A Comparison of Antibody Titers

in the Immunized and Control

Population, and the Relationship

of Antibody Titer to Cholera
Case Rate,

3., The Relationship of Vibriocidal
Antibody Titer to Susceptibility
to Cholera in Family Contacts of
Cholera Patients.

Benenson, A.S., M.D,
Joseph, P.R. &
Oseasochn, R.Q.,, k,D.

Bulln Of .l:‘JoHoDo

Benenson, A.S5., M.D.
Saady, A., &

Mosley, W.H., M.D,
Bull. of w.H.O,
Benenson, A, ., M.D,
Saad, A., &

Mosley, WelHao, MaDo

Bull, of W.H.O.

Benenson,; A.S5.,; M.D.

Saad, A., Mosley, wW.,H., iD.

Ahlnad, Ao
Bull, of W.H.O.

Mosley, %W.Ho., M.D.
Benenson, A.5., M.D,
Barui, R.K., HMBBS,

Bull, of W.H.O.

Mosley, W.H., M.D,
Benenson, A.5.,; M.D. &
Barui, R., MBBS.

3ulls of W,H.O.

iosley, W.H., M.,D,
Ahmed,; S., M.SC,.,
Benenson, A.5., M.D. &
Ahmad, A.,MBBS,

Bull, of W,H.0.
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Accepted for Publication:

i

. 9 . Asiatic Cholera (with emphasis Phillips, R.A., M.D.
) on pathophysioleogical effects
of the disease). Annual Review of Medicine
Vol.19.
10. Antibiotic Therapy of Cholera. Lindenbaum, J., M.D.

Greenough, W.B.III, M.D, &
Islam, R., MBBS.

Bull., of W.H.O.
11, Antibiotic Therapy of Cholera Lindenbaum, J., M.D,
in Children., Greenough, W.B,, III, M.D. &

Islam, R., MBBS,

Bull,., of #,H.O.



