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: .5
PROGRAM FOR MEETING OF TECHNICAL COMMITTRE
14-16 February, 1967.

TUESDrY, 14 FEBRUARY

0800-1000 Tour of Laboratory facilities.

1000-1045 Immuno-chemistry presentation

1045-1115 Coffee break

1115-1230 Immuno~chemistry presentation (continued)

1400-1430 Toxicology

1430-~1530 Bacteriology

1530-1600 Tea break

1600-1630 anthropology

1800-2000 Reception for Committee members at Director's home.

WEDNESDAY, 15 FEBRUA4RY

0900-1045 Clinical Investigation reports.

1045-1115 Coffee break

1115-1230 Discussion

1400-1530 Immunology

1530-1600 Tea for Committee members given by Staff Welfare
assoclation.

1600-1700 Epidemiology

PAKISTAN-SEATO CHOLERA RESEARCH LAS:
MOHAKHALL, DACCA:
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THURBDAY, 16 FEBAU.RY

0900-1045
1045-1115
1115-1230

1400-1830
1630~1700C

Section Cniefs' Presentations
Coifee oreak

Executive session

Bxecutive session (Budget presentation)

Tea for Committee members given by CHL Ward Staff.



Chairman:

IBECHNICaL COMMITTEE 1967.

Dr. Colin MacLeod

Vice President for Medical affairs
Commonwealth Fund,

New York.

Dr. J. W. Howie

Public Health Laboratory Service,

London.

Dr. 4. N+ Khan

Deputy Director General of
Heulth Services,
Government of Pakistan,

(representing Brigadier #.S. Haque).

CONSULTLNTS :

Dr. Kenneth Goodner

Professor of Microbiology
Jefferson Medical College
Philadelphia, Pu.,

Dr. ilexander Langmuir

Chief of Epidemioclogy Branch
Communicable Discase Center
atlanta, Georgia.



TECHNICLL COMMITTEE MEETING
14-16 February,1967

SUMLRY OF DuTs FOR PRESENTLTION.

1. Sumnary of Clinical Research Scetion sctivitices.

2e¢ . Report on Clinical Laboratory,

3e Report on Bacteriology Section.

4+  Report on Diagnostic Bacteriology.

5 Report on Epidemiology Section.

6. Summary of Ward activities.

7 Administrative Section Report.

8. Report te the Cholera advisory Committee (December 1566}

9. Repoert of the Clinical Investigation Committeo (November 1966)

10+  Protocols presented to Clinical Investigation C?ﬁmitt%gr 1966)
| ovem .

11, PSCRL Publications, 1966,

12, Visitors to PSCRL during 1966-67;

PAKISTANSEATO CHOLERA RESEARCH hAM
PGHAKHALL DACCA;
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3,

4.

6.
7
8.
9,
10.
11,
12.
13,

14.

1967 TECHNICAL COMMITTEE MEETING

STUDIES IN PROGRESS OR COMPLETED BY CLINICAL RESEARCH !
SECTION SINCE THE T.C. MEETING OF 1966.

Jejunal Biopsy adenosine Triphosphatase in Cholera and Other
Diarrheal Diseases ( Drs. Hirschhorn, Rosenberg; submitted
for publication)

Jejunal Biopsy Disaccharidases and Lactose Malabsorption in
Cholera and Other Diarrheal Diseases ( Dr. Hirschhorn, completed)

& Technique for the Measurement of Transmural Electric Potential
in the Intact Human Intestine (Dr. Sachar, Mr. Saha, Completed)

Tetracycline Lavage Study (Drs. Northrup,; Kinzie, Phillips,
completed)

antibiotic Treatment Study (Drs. Karchmer, Curlin, Hirschhorn,
Completed)

The Effect of Hyperimmune- plasma on the Clinical Course of acute
Cholera (Drs. Sachar, Hoque, “ompleted)

Electron Microscopic Study of Jejunal Biopsies in Cholera and
other Diarrheal Diseases (Drs. Northrup, Abraham, in progress)

Intestinal Electrolyte and Water Fluxes and Transmucosal potential -
in Acute Cholera (Drs. Taylor anf Sachar, in progress) ‘

Oral Glucose Solutions for Reducing 8tool ocutput in cholera”fDrs,
Hirschhorn, Taylor, Sachar, Northrup, Kinzie, Phillips, in progress)

Therapy of &acute Cholera with Bacteriophage (Drs. Monsur, Hirschhorn
in progress) '

Search for Carriers among Convalescent Cholera patients by Means .
of Cathartic Purgation (Drs. Mojid, Hirschhorn, in progress) )
Fluorescent lagging of antibodies ar? antigens in Jejunal Biopsies -
in Cholera (Drs. Northrup, Mosley, Crabbe, Mr. balauddin, in progres.

Pediatric Cholera: Study of water and Electrolyte Losses and Needs
(Drs. Linnemgn, Rahaman, Hirschhorn, in progress) :

Clinical Review of Effects of Cholera on pregnaney (Dr. Hirschhorn,
in progress)

—— e
———— ——



TeCHIICAT. Cureililiea &.LIL-LJ-T ing
14-16 February,l:sy

CLALCHL Lol 0¥ SECITCn,

(Bhiort Suwuwisry )

fhe Clinlecal Leboratory Section is graduslly t.king over all
the chnemistry done on patients in conmection with the discsse
required eitier for trestment purpose or for study purposSc. ot
presznt the laboratory is supporting levage studies on sul scgments
on winole .r. tract; e¢ffeet of lavage with and without antiviotics
and also oral Gluces: anu flectrolyte therapy. The laboratory is
elso doing wilécetrolyte chnenlstry on sduission sSloods ond chemistry
reguired on daergency cases .8 snd whon reguired by the house
phiysicians.

Tie luboratory also prepaires and analysoes the levase solutions
used in the Clisxeal investigatcions,

vince Decewder 1ued, when cnolera osroie out in foldemic forw
and nospitel svuarted having hewvy load of patleats every day, the
clinical laboratory took up the production of i.V. fluid used ©o
rehydrate the paticats and is continuing to mske tae fluid for home
consuiption bota ia CHL ward and in datled fiela mesplital.

LNE1YSES oW Deing perioricds-

1. CO, (Van Slyke) - 3 lwechlaes overnting

Ze Speciiic Uravity - (Copper suliate .wthod)

t

Se  wBodiuwn and rotwssiua (dalcod stonic Flawe Phoboucter)

=e Chlo.ldes., - (witlilco - Catlone Titrator).

S. wusmolarity - (imeeirreiad Vapor rrossure oswoncter)
8., vlucosc (Welson iwtlhiod).

7. PBEG

G Deale

g. <{reatiniae ( Dr. seB. Lare's wethod).

Propose& addivional Procegarcs.
1. Blood pi. (2t prescit done in Clinicai negcarch Loaba)
Flurowetric Technigue has beon set up

tor
determinations and one about to bo started
sStudy Purposes.

asove
for

(more)
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3. ustomic nbsorpgtion Spectiophotouetsrs.-

Tae equipment has arrived and is awailting
installation by the manufacturers. This will
be usca for determining all cations.

, 4. Parkin Zlmer Spectrophotoumeter with record and flame
v wttachuent nas arrived and iz also awaiting installation.

Oe Ureu-Spectrophotouetrie Procedurc.,

Lhe laborztorysmain sim is teo provide sll support in
Clinical Investigations and also to maintein standard on guality

control.
bre. dquth 5. hare is particularly responsible for guality
controd; and this laboratory is ruaning under her advice.

froduction of I

Vo fluid.

A
——

Since Daceuber 3, 1968, the [.V. Pluid producticn
sterted under Clinical Laboratories. The production and consump -
tion figures zre as under:

Production frowm Deceubor 3 to

December 31,1836 = 9,331 hottles.
Production frou January 1 to
January 30,1267  =_5,z-1
» 14:95r7:
Consuwaption in the period above =13,85C
Excess =_1.322
Sycd Zafar ahnaad
{ Chief, Clinical Lazbdoratory Sec.
4 1
L]

PAKISTAN-SEATO CHOLERA RESEARCR MAB
HOMAKHALL DACCA
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PAKISTAN~SEaTO CHOLER~ RESEARCH LaBOR4TORY

Technical Committee Meeting
14-1G February,1267.

REPORT OF B.CTERIOLOGY SECTIUW

The main function of the Bacteriology Section is the routine
diagnostic work supporting the work of CRL Ward, Family Studies,
Infant Study and other studies at Rayerbazar, Field Surveillance
work of Matlab Vaccine trial area and other field studies taken
up by different workers.

Over and above the mere supporting other people's work, the
section is engaged in different rescearch problems, allied to the
field, done by the people of the section as well as other workers
€.g. Dr. Hirschhorn's Purging Study, Dr. Northrup's antibiotic
study etc. ‘

Ihinking of the major non cholera period cof the year, it is n -
possible %o hire as many people that are needed to do both researc..
and diagnostic work. as such we are to stop most of the research
work during the heavy cholera socason..

The total strength of personnel in the section is just upto
its requirement. B8y the amalgamation of water Bacteriology
Section with the main Bacteriology Iaboratory we got 4 Sanitary
Inspectors, One Lab Technician (2ll treined in sampling and
plating :for cholera only) and two Senior Research assistants;g
one of thei: worked .with phage and the other with diagnosis of
vibrios from water. None of them had any experience with any
other work such as isolation of members of the Enterobacteriacae
and other pathogenic and nonpathogenic flora of the gut. as the
water saupling and other studies are stopped, these people are
given training in ths routine work of the secction.

With the establishment of the Matlab Bacteriology Field
Laboratory one of our experienced Research Technicians has
been posted there. another Research Technician is working for
the last eight wmonths in Dr. Monsur's Lab. with phage. One of
the Research assistants has been taken by Dr. Northrup for

wgrking in the Histology Lab who will eventually be transferred
there. )

This year we had to support the Govt. of Pakistan for
culturing the stool samples of the Hajis. By this time we
have done approximately 4000 Hajis with another boat of 1400
people still to go by the end of February.

(more)
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Attached ‘herewith is the 1list of the Research work. that y
are being undertaken by us since August 1966. Only one of them.
- was done from January 1966 to May 1966. 411 others were started
. in aAugust -and September but we were to stop work on some of them
due to the heavy préssure.on diagnostie work during the Cholera™
Jeqson. But from mid January we have started work on all of them.-.
4% the time of handing over -the charge of the Section Dr. Rizvi - °
. -did not give me any:papers-on the research work: dong‘py him, - -

Md, Imdadul Hugq
Chief, Bacteriology Section.
S i
i:“ - Lo Al * ;‘.'-i
\,‘ Wf e
%

W
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DIAGHOSTIC BACTERIOLOGY

R. Katman, [.K.B, Neogy, G. Kibryia, W.U. ihmed.

; Covering the period from Octaber 1, 1965 to December 31, 1966 the diamnostic

% unit of the Bacterioloxy Laboratnry received a total of 78,165 specimens

r _for processing. iractically all of these are in the form of rectal swabs

7 from patients of CRL Hospital and people under survillence by the Epidemiology
Section. The followinz groups of rothogens were isolated.

f Vibrio Cholera Inaba  wsvesevesnvovans. 5683

" " ogawa "l.‘.'-....v.ﬂ'ﬂ 207
El Tor Inaba ?icon;-.-ooo--;-----e.o-l 3

El Tor OSaWa n.----.-o-l---o-;--.---o- 8

FNon Cholera VIbrios suvseescesonscesesanse 592

Salmonella Group &4 vevvivenrennrusennne 1

" "B iiiieieeiiseinenn.. 18

"o ¢ P &

n L P 5

" e 9

" D P 1 -

; Salmonella like OFZanisms seeeeeesresess 3
Shigells . | 50

) B 268

| v G 10
| . o 32
Shijella like orpanisms seveseesvaerana )

Like other years the incidence of El Tors were nejzlisible in comparison to
true Cholera cases. Number of isclation of Ogawa was also very low in

3‘ comparison to Inaba. Fig. 1 shows the number of cases of true cholera vibrio
anc non cholera vibrios isolated in different months of the year since
1963. 1In fip. II number of cases of true cholera has been broken intc Inaba
ard Ogawa serctypes.
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10.

11.

Epidemiology Section
Epidemiolcgy Presentations
15th February, 1967

Epidemiological Analysis of the Patterns of Cholera in
the Matlab Vaccine Trial Area from 1963-1966,

Effect of Various Antibiotic Prophylaxis Schedules on
the Infection Rate and Subsequent Cholera Experience
in Family Contacts of Cholera Cases.

A Comparison of the Efficacy of Multiple Rectal Swabs
vs, Purging in detecting carriers among Family Contacts
of Cholera Cases,

Epidemiological Characteristics of Non-Vibrio Cholera.

A prospective Study of the Role of of Boatmen in the
Introduction and Transmission of Cholera,

A prospective study of the Role of Migrants in the
Introduction and Transmission of Cholecra.

Estimation of the Level of Inapparent Infection in a
Cholera Affected Village by Paired Serological Studies
on the Entire Population.

Endemicity Characteristics of Cholera in Rural East
Pakistan.

Prospective Observations of the Epidemiological Patterns
of Cholera and Diarrhea in Rayer Bazar - 1665-1966.

Demographic Studies in the Matlab Vaccine Trial Arca.
A Comparison of the cffectiveness of a High Dose

Tetracycline Schedule with the Reutine Schedule in
Furiher Reducing the Clinical Course of Cholera.
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i Endemic Cholera in Rural East Pakistan

This data was collected in Matlab from November 1963
until June 1966. 703 cases of cholera were bacteriologically
documented during this time. U476 of these cases occurred
within our vaccine trial area for which an excellent census
is available and where intensive surveillance was carried out.

Figure I Cases by Month

P Table I Age Specific Attack Rate

Figure II Age Specific Attack Rate

Figure IITI  Percentage Distribution of cases by age
Table IT Sex Specific Attack Rate

Figure IV Sex Specific Attack Rate

Figure Vv Hour of Onsct

Table IIX Percent Distribution by Age of Hospital
and Field Cases

Figure VI Percent Distribution by Age of Hospital
and Field Cases

Table IV Family Study Summary

Table V Age Distribution of Asymptomatic
Secondary Infection

Figure VII Sex Distribution of Percentage of
Asymptomatic Infections

Table VI Vibriocidal Admission Titers

Figure VIII Vibriocidal Admission Titers

R



Table

Age Specific Attack Rate per 1000 population
for control plus non vaccinated members of PSCRL
Matlab Vaccine Trial Areas

PAKISTAN-SEATO CHOLERA RESEARCH hAD,

1963 - 1964 1964 - 1965 ! 1965 - 1966
Age Attack Attack | Attack
Group Cases Population Rate/ |Cases Population Rate/ iCases Population Rate/
1000 1000 ﬁ 1000
Urider 1 0 541 0 0 839 c E 2 839 2.4
l - 4 29 3483 Ea.3 67 5645 11.9 21 5645 3.7
5~ 9 18 3095 z.8 97 5676 10.0 [ 1l 5676 1.9
10 - 14 12 2293 5.2 17 4084 4,2 5 4084 1.2
15 - 19 0 1681 0 13 2768 4,7 ! 6 2768 2.2
20 - 29 9 3149 2.9 23 5496 4,2 2 5496 0.4
Over 30 | 11 6412 1.7 26 11688 2.2 9 11688 0.8
Total 79 20654 3.8 203 36196 5.6 56 36196 1.6

’ Y - . i - I -
T e << < -

HMORAKHALL DACCA,
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Table II

Sex Specific Attack Rate per 1000 population
for control plus non vaccinated members of PSCRL
Matlab Vaccihe Trial Area - 1964-65 Cholera

Season
Male Female
Age Attack Attack
Group Cases Population Rate/ |[Cases Population Rate/
1000 1000
Under 1} 0 422 0 0 417 0
l - 4 40 2766 14,5 27 2873 9.4
5 - 9 3z 2943 10.9 25 2733 Ga.2
10 - 14 11 2554 443 6 1533 3.9
13 - 149 4 l48é 2.7 9 1282 7.0
20 ~ 29 7 2625 247 16 2871 5.6
Over 30 16 6774 2.4 10 4914 2.0
Total 110 19570 S.62 a3 16623 5.6
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Table 111

Distribution by Age of All Confirmed Cholera
Cases within the PSCRL Matlab Vaccine Trial
Area - 1963-1966 (Vaccinated Cases Only)

Hospitalized Cases Field Cases
Age Percent Percent
Group Number of Total Number of Total
Under 1 0 0 3 2.6
i 6 4,2 17 l4.8
2 10 6.9 17 14.8
3 17 11.8 17 14,8
4 10 6.9 15 13.0
5~ 9 62 43,1 25 21.7
10 - 14 14 9.7 9 7.8
15 - 19 8 5.6 3 2.6
20 - 29 11 7.6 4 3.5
30 - 49 3 2.1 3 2.6
Over 50 . 3 2,1 2 1.7

Total 144 100 115 99.9
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Table VI

Inaba Cholera

Mean Vibriocidal Inaba Titers
by Age PSCRL Matlab Hospital
Admissions 1965-1966

Culture Negative
Gastroenteritis

Age Number Mean
Group of cases Titer
Under 1 1 0

1l - 4 34 1.2

S - 9 53 2.1
10 = 14 22 1.9
15 -~ 19 16 3.0
20 - 2¢ 22 2,31
30 - 49 27 2,02
Over 50 11 3.5
Total 186 2.08

(1) Statistically Significant Difference ( p

(2) Statistically Significant Difference ( p

Number Mean
of cases Titer
29 O
86 0.6
26 1.7
26 2.3
24 2.8

72 3.51
107 3.62
85 3.6
435 2,61

0.05 )

0.01 )



Y Table V

Distribution of Asymptomatic
Secondary Infections by Age

Male Female
Age Number Number Percent Number Number Percent
Group Positive Cultured Positive Positive Cul=- Positive
tured
| 0 - 4 8 54 14.8% 15 80  18.8%
| - 4 - 9 10 95 10,5 4 76 5.3
“ 10 - 14 4 38 10.5 1 37 2.7
15 - 19 0 7 0 2 19 10.3
20 - 29 0 39 0 5 69 7.2
30 - 49 0] | 76 0 4 87 4.6
Over 50 1 39 2,6 1 48 2.1
. Total 23 348 6.6% 32 416 7.7%
i
i Distribution of Asymptomatioc
J Secondary Infection by Age
i
) Both Sexes
Age Number Number Percent
- Group Positive Cultured Positive
: 0~ 4 23 134 17.2%
E 5 ~ 9 14 171 8.2
* 10 - 14 5 75 6.6
15 -« 19 2 26 7.6
R 20 « 29 5 108 4.6
L 30 -~ 49 4 163 2.5
Over 50 2 87 2.3

; 55 764 7.2%
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Table 1V

Family Studies

The family contacts of hospitalized cholera cases from
within the vaccine trial area were followed. Vaccinated
family members were studied. Daily rectal swabs were ob-
tained for four consecutive days.

Number of familiesg studied = 197

Number of family members studied 836

Average family size {(excluding index)

]

4.2 members

Number of Individuals positive for V. Cholera = 86
Percent positive = 10.3%
Number of families infected = 58
Percent positive = 29.4%
Number of Symptomatic secondary cases = 31
Percent of positives who were symptomatic = 36.0%

Number of families with symptomatic
secondary cases = 24

Percent of families with symptomatic
secondary cases = 12,2%
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Effect of Various Antibiotic Prophylactic

Schedules on the Infection Rate and Subse-

quent Cholera Experience in Family Contacts
of Cholera Cases

Families were selested from index cases admitted to the

PSCRL Dacca ward and assi~ned in rotation to the following
groupss

A - Placebo in the same schedule as Group B,

B - Tetracycline 250 mg every 6 hrs. for 5 days.

C - Tetracycline one gram once daily for & days.

D - Tetracycline one gram once on the first day only.

For children under 10, the dose was half of that for

adults, Rectal swe~s w--2 ob*tained daily for 10 days from
each family member.

All Cases

A B C D
Number of Families 19 20 25 21
Number of positive members
after day '1° 20 3 4 13

Cases with _no Positive Members on Day '1°'

A B C D
Number of Families 12 18 22 15
Number of positive
members after day '1! 9 0 1 5

PAKISTAN-SEATO CHOLERA RESEARCM LAB:
MOHAKHALL, DACGCA(
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Tetracycline

250 mg gbh x

5 days

B ——

Tetracycline

Y

. ;
1

¢

1 gm daily : i ! ,

(single dose)

]
|
for 5 days i
{
|
i
|

D D 7=7 ,
l i '

) e D 9=5 D 4=3
Tetracycline : D17-5
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Family Study

Purging of Family Contacts

Number of Families Studied:

12

Number of Individuals purged: 46

Initial] Purqing Samples Daily Rectal Swabs
FS No. § Rectal i | S b
Swab Py g w 203,415 6[ 7|8 !9 jio0
i
i
E.5-4 § 0 0 Of INJ IN JoO |IN | ININ [IN| O] 0 [0 | O
E 6-6 IN P INpINE IND OIN G IND © olojo|l ol oo {—
E 6-7 0 0 0| IN| — jo ! o olojl ol o} o o |—
|
N i ! !
E13-7 0 o ol In| IN O | O Cfojpololo o !o
I ?_ 1 i - e e E —— bom P SUNDINIIES S - fr
\ 1 i ! i :
Es-7{ o o 0 O/ -~ JO {IN J INjO{IN| 0] 0 |0 | o
¢ i ! I | X
+ T - ;
E 7-5 0 joi or of o |o v Injiw |IN| 1IN o | P o
? | .’ o 5
E10-6 0 Ol —1 —! — JINioi ¢cjoloj{o!lo o ! o
: i 5 | i 2
T | :
E 7-6 0 0! 0 —1 — Jo 0 O| 0 jIN| 0 !0 | — ! g
! f I ! i ——i S
L } ; R |
E13-6 0 Oy 0i o odo v —linlololo lo -
Total Positives - 0 = Negative
IN = Inaba

Uncovered by Initial

Rectal Swab -

Added by Purging - 3

1

Added by Daily Rectal Swabs - 5

Not Examined
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The tpidemiology sf Non Vibrio Cholera

Seasnnal Pattern:

Non vibrie cholera has a distinct seascnal pattern
and is seén during the months of march, April, and May
of each year. This differs from that of V. Cholera which
is most prevalent during the winter menths and alsoc from
the pattern of non specific gastroenteritis which is seen
in East Pakistan, as elsewhere, during the months of July,
August, and September. Although the entity we call "non-
vibrio cholera” is much less frequent than non specific
gastroenteritis, it is considerably more severe and much
more likely to require hospitalization. Perusal of hos-
pital records in Dacca, in Matlab, and in PBr. Mmackay's
Tea Garden population in Sylhet indicates that the .eak
of diarrhea admissions to the hospital is during the months
of March and Aprii. However, when we peruse esut-patient
records in Rayer Bazar, in Matlab, and in Sylhet we find
the greatest number of cases to occur in July and August.
To illustrate toisy; Figure 1 shews the seasonal patterns
of hospital admissions of cholera and non cholera in Dacca.
Figure 2 shows the distributien b:s month of hospitalized
and non-hospitalized culture negative diarrhea cases sc-
curring in one of our vaccine trisl populations in Matlab.

Age and Sex;

Non vibrio cholera is almost exclusively a disease
of adults whereas cholera has its highest attack rate in
children, About three guarters of the cases we see in
Dacca are in males. It is difficult to determine if this
is a real difference or not because of the lfarge number
of males who come¢ to Dacca during the spring months to
obtain work. The 1961 census indicates that the popula-
tion of Dacca city is 61% male.

Other Epidemiologic Data:

A prospective investigation ef the cases of culture
negative severe diarrhea was made during the months of
March and April, 1966 and provided no indication of com-
mon source of infection ox contact spread. The cases
were typically in adult males with no history of contact
with diarrhea, A spot map of the location of the hemes
of patients showed no clusters.

PAKISTAN-SEATO CHOLERA RESEARCHE bAS:
HOHAKHALL DACCA,
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Clinical Datas

Although the disease in some cases, as the name
indicates, may be as severe as cholera on presentation
to the hospital most cases are not as severe as the
average cholera case. In the few cases that on admis-
sion to the hospital are severely dehydrated and without
pulse or blood pressure, the course is much shorter
than that of cholera. Table 1 indicates the total
volume of intravenous fluid required by cholera patients
and non vibrio cholera patients presenting in cir-
culatory collapse. Table 2 presents the duration of
diarrhea. Neither group received antibiotics,
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Table 1

Total Volume of Intravenous Fluid Administered
to Non Antibiotic Treated Patients presenting

Volume
Liters

Less than 1]

5.1 ul0.0.
10,1 -15,0
15,1-20.0
20.1-25,0

25.1"'30-0

Totaleseaonnacs

in circulatory collapse

Cholera Non Vibrio
Cholera
Number Percent Number Percent
0 0 4] 0
7 18.4 10 41.7
6 15.8 13 54.2
14 36.8 1 4,2
7 18.4 0 0
3 7.9 0 0
1 2.6 0 0
.o 38 100 24 100.1
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Table 2

Duration of Diarrhea in Non Antibiotic Treated
Patients presenting in circulatory collapse

Over 8

Unknown

Total.....

* % a o8

Cholera
Numbex Percent
0 C
3 7.9
8 21.1
20 92.6
6 15.8
1 2.6

38 i00

Non Vibrio

Cholera
Number Percent
8 33.3
12 50.0
2 8.3
2 8.3
0 o
0 0

24 100
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Table 1 a2

Mortality Rate by Age and Sex

Rayer Bazar Community Study, Oct. 1965 - Sept. 1966

s T Tp——— p——

_____gggg;atign* Deaths Rate/1000
To=-

Age M F Total | M E_ tall _M_ E. Total

1 101 116 217 {13 115 (28 | 128.7 |129.3] 129

1 159 134 293 1 |- 1 6.2 - 3.4

p 132 136 268 2 |- 2 1541 - 7.4

3 140 138 278 - {1 {1 - 7.2 3.5

4 136 143 279 -3} 3 - 20.9 [10,7

5 -9 721 726 | 1447 1411 ]2 1.3 1.3 1.3
10-19 837 781 1618 -l 2102 - 2.5 1.2
20-29 472 659 1 1131 -l 111 - 1,5 .8
30+ 1227 816 | 2043 6 | 7 {13 4,8 8.5 6.3
Total 3925 | 3649 | 7574 | 23 [30 {53 5.8 8.2 6.9

* Adjusted Average, based on weekly correction
for births, deaths and migrations,

Table 1 b

Births by Sex

No, Rate/1000 population
Male 128
Female 133
Tetal 261 34,5

PAKISTAN-SEATO CHOLERA RESEARCH WAl
MOHAKHALL, DACCA,
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Table 2

Rayer Bazar Community Study, Oct., 1965 ~ Sept. 1966
Diarrhea Rate by Age and SeXx

Pdpulggion.,l Diarrhea Rate/1000
Gigjp M F Total Mo F Total M F Total
e 101 116 217 208 174 382 2059 1500 1760
1 159 134 293 290 221 511 1823 1649 1744
2 132 136 268 213 155 368 1613 1139 1373
3 140 138 278 113 133 246 807 963 884
4 136 143 279 118 102 220 867 713 788
5 -9 721 726 1447 360 287 647 499 395 447
10-19 837 781 1618 75 92 167 89 117 103
20-29 472 659 1131 16 88 104 33 133 91
30+ 1227 816 2043 95 100 195 77 122 95
Total 3925 3649 7574 1488 1352 2840 379 370 374
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Table 3

Rayer Bazar Community Study, Oct. 1965 - Sept. 1966
Shigella Case Rate by Age and Sex

Age
Group

<1

3-- 9
10=-19
20-29

30+

Total

Cases

M F Total
7 2 9

3 3 6

3 2 5

5 7 13

2 2 4
10 5 15

- 2 2
31 23 54

Rate/1000

M F Total
69,3 1742 41.4
18.8 22.3 20.4
22.7 14.7 18,6
42,8 50.7 46.7
14.7 13.9 14,3
13.8 6.8 10.4
- 2.5 1.2
7.8 6,3 7.1
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Table 4

Rayer Bazar Community Study Survey
for Pathogenic E. Coli - May 1966

Diarrhea Cases

Age Number
Group Cultured
1 15
1 42
2 32
3 22
4 22
5«9 62
10-19 26
20-29 17
30+ 64
Total 302

Positive

Asymptomatic Persons

Number

Positive

No. % Cultured No. %
2 13.3 46 7 15.2
4 9.5 34 - -
1 3.1 30 - ~-
- - 23 1 4,3
2 9. 33 1 3.
4 6.4 102 1 9
3 11,5 40 - -
- - 3as 3 7.8
6 9.3 37 - -
22 Te2 383 13 3.3
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Table 5

Rayer Bazar Community Study
Cholera Cases and Rate/1000 by Age

Popu-

lation” Cholera Cases Rate/1000
Age
Group Total 1964 1965 1966 Total 1964 1965 1966 Total
<1 217 2 1 1 4 9.2 4.6 4.6 18.4
1 293 - - 2 2 - - 7.2 Te2
2 268 1 - 2 3 3.7 - Ted 11,2
3 278 3 1 3 7 10.8 3.6 10.8 25,1
4 279 2 2 1 5 7.1 7.1 3.5 17.9
S - 9 14477 7 6 5 18 4.8 4.1 3.4 12.4
10-19 1618 4 2 5 11 2.4 1.2 3.1 6.8
20-29 1131 5 - - 5 4.4 - - 4.4
30+ 2043 6 2 3 11 2.9 0.97 1.4 9.3
Total 7574 30 14 22 66 3.9 1.8 2.9 8.7
*

Adjusted population for 1965-1966 study period.



Table 6
Zonal Incidence of Diarrhea and Cholera At Rayer Bazar

No, of Cholera

Total Ad.- Person with Rate of Per/1000
Name of Justed one or more Diarrheas Combined

Zones Population Diarrhea per/1000 - 1964 1965 1966 Total Rate

A 434 g8 225.8 - - - - -

B 360 103 286.1 - - - - -

C 252 &1 242.0 - - - - -

D 334 56 167.6 - - b3 1 2.9

E 264 56 212,1 - - - - -

F 221 45 203.6 - - - - -

G 330 84 254.5 - - 2 2 6.0

H 270 64 237.0 - - - - -

1 693 197 284,2 5 - 2 7 10,1

J 365 87 238.3 - - - - -

K 388 53 136,86 4 3 2 9 23.1

L 221 56 253.4 - - - - -

M 519 98 188.8 15 5 1 21 40,4

N 360 56 155.5 - 1 - 1 2.7

] 583 110 188.6 2 3 12 17 29.1

P 348 44 126.4 - - 1 1 2.8

Q 909 171 i88,1 - 2 1 3 3.3

R 595 96 161.3 - - - - -

) 125 22 176.0 - - - - -

T 240 42 175,0 - - - - -

Total 20 7811 1599 26 . 14 22 . 62
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Rayer Bazar Community Study =
Results of 6 daily rectal swab cultures in

family contacts and neighborhood contacts
of cholera cases, 1965-1966

A - Index Families

Number %
of Total Index Total No., Cul- No. In-
Families Members Cases Contacts tured Infected fected
25 149 25 124 78 11 1d.1
o)
a - Includes 2 cases

B - Contact Familics

Number
of Total No . No.
Families Members Cultured Infected
40 201 146 0

4 s -
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Relation of Boatmen with the Q%
cases of the locality and gg
the positive water culture g
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z
<
No, of %
cases *
in the
locality
+
+ +
No. of
cases
amongst
Boatmen + + +
Fositive
Water
Culture +
+ + + +
Days
0123454678 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 89 30 31 32 33 34 35
Dates

Oct. Nov.

27 2829 30 31 1234557891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30




FIGURE II

Relation of Boatmen with the
cases of the locality and
the positive water culture

No, of
cases

in the

locality .

No., of
cases

amongst
boatnen *

Positive
Water
Culture

Days
1. 01234s567891011 1213 14 15 15 17 18 19 20 21 22 23 2k 25 26 27 28 29 30 31 32 33 34 35

Dates Dec, ' Jan.
14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 293021 1234567891011 12 13 14 15 16 17 1§
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FIGURE III

Relation of Boatmen with the
cases of the locality and
the positive water culture

I‘IO- Of
cases
in the
locality
* * *
* ¥ * * L] * *
* ® * * * * * * * * * *
* ® ¥ * ¥ *% * * * * * A * * * L * x
No, of
cases
amongst -
boatmen .
Positive
Water
Culture * * * * * * * *
Days
01l2345¢77891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Dates Nov, Dec. .
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 12 3 456 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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Prospective Study of the Role of Migrants in
the Introduction and Transmission of Cholera

Two villages in Matlab Thana were sclected. A rectal

and travel history was obtained from all persons coming
the villages,

South Joypur (V70):

A predominantly Muslim agricultural village with
a population of 497, A positive rectal swab was ob-
tained from a visitor on ¢ January 1967. There were
no subsequent cases in the village,

Meharon (VB11):

A Hindu fishing village with a population of 1,608.
No positive rectal swabs have been found among over 500
collected, Five cases of cholera have occurred in the
village. The relationship of the number of swabs ob-

tained from migrants to the cases within the village
is shown in Figure 1.
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Estimation of the Level of Inapparent Infection in
a cholera affected village by paired serological
studies on the entire population

Village Meharon (VB11l) is a fishing village cn the

outskirts of our vaccine trial area with a population of
1,608!1

In late Wovember, 1966 serum specimens were collected
from all of the village members present. Participation was
better than 90% in 2ll groups except adult males, many of
whom were away from the village fer the winter fishing season.
In all 1,177 specimens were obtained.

Our field team is collecting a rectal swab from all
cases of acute diarrhea occurring in the village. 5 cases

of cholera have been bacteriologically documented to date,

A second screlogic sample will be obtained soon. The
number of titer rises seen in the paired sera will be com-
pared to the number of bacteriologically documented cases
to estimate the inapparent infection/case r.tio.
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Endemicity Characteristics of Cholera in
Rural East Pakistan

Md. Fahimuddin, #.B.B.S., D.T.m.H.

The Pakistan-SEATO Cholera Research Laboratory may
rightly be proud to have greatly advanced scientific knowledge
in the pathogenesis and treatment of cholera in as much as
the hospital mortality from acute cholera has been reduced
to almost nil even though many young <c¢hildren and aged pex-
sons are included in the case load. In view of this achie-
vement one wonders if there is any scope to totally eliminate
cholera mortality by further research. Many gaps, however,
exist in our knowledge of the epidemiology of cholera which
baffle all our control and preventive measures as is evi-
denced by its recent invasions in countries such as the
Philippines, Thailand, South Korea, Iran and Irag which lie
far away from the endemic foci., We do not know as yet the
ctauses wnhich precipitate its onset in man or the nature of
changes in the environment which influence its secular or
seasonal appearance or disappearance in a locality. We also
do not know why Vibrio Cholerae becomes more aggressive in
certain localities and during certain period of the year or
what factors make some hosts more susceptible to the disease
than others even though geo-physical or socio-e¢conomic con-
ditions are similar, It is clear that for an outbreak or for
endemic¢ity of cholera, existence of the Vibrio or its intro-
duction from outside is a necessity and the environmental
factors of both the Agent and the Host must favour the inter=
action to produce the result, Environmental conditions in
the Matlab Vaccine Trial area seem to be most favourable for
grewth and survival of the vibrio and to make a host suscep-
tible to the disease throughout the year., Yet the disease
prevails in Matlab only during certain seasons and sometime
assumes an aggressive form though no significant changes are
observed in the environment. Does Vibrio Cholerae exist then
in some other form or in an unknown reservoir or is it intro-
duced afresh from outside? To find an answer to this question
an attempt was made during 1965-1966 cholera season to trace
the origin of the disease as well as to follow its course in
Matlab Vaccine Trial area where facilities for early bacterio-
logical diagnosis are available. During the year of study
there were two distinct outbreaks of cholera - one in the
winter and the other in the summer with a clear period of
guiescence between. The winter cutbreak inhvolved 21 vil-
lages with 80 attacks and the summer outbreak 12 villages
with 38 attacks. 3 villages had both winter and summer
outbreaks.
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When the first case of the year was reported on the llth
November, 1965 after a break of 7 months and 23 days from
the previous case; we were quite jubilant with prospect of
getting a chance to study the behaviour of the seasonable
cholera epidemic, It was a November afternoon. The 15 miles
by road to Narayanganj, 40 miles over the treacherous Meghna
and another 6 miles on foot or by peddle rickshaw did not
deter us. When we ultimately reached the village, it was
quite dark. It took another hour to find the house. The
head of the family who is a daily labourer had gone to
Goalundoghat in Faridpur district with his wife and two mi-
nor sons about a fortnight before to seek employment. Cho-
lera was prevailing in the area at the time and when there
was a death in a neighbour's house the family became panicky
and left the place in a commercial launch on 6.11.65. En-
route the elder boy developed diarrhea and vomiting. On
arrival at Chandpur next morning, the boy was admitted to
Chandpur Hospital where saline was given, He improved a bit
towards evening and returned with his family to their house
in Digaldi (Village 31) the same night. A rectal swab of the
patient was taken by the surveillance staff on 9th November,
1965. The other mecmbers of the family had no symptoms., Spe-
cimen from the other members as well as from the water sources
were collected by us on 11.11.65. The other boy was posi-
tive: the other specimens were negative. We anxiously waited
for secondary cascs to develop but nothing happened,

The second case was reported from Durgapur (Village 33)
about 12 miles upstream from the first village., The victim
was a 2-year old child who had not been out of the village
during the past few weeks. He had not had any contact with
any known cholera case., The family used river water for
drinking purposes. No other case developed in the family nor
in the neighbourhood though the same source of the drinking
water was used by all.

The third case was from Udamddi (Village A). He became
sick on 30.11.6% while camping on the bank of the Meghna out-
side the VTS area using river water for drinking. He was
brought home on 2.,12.65 and admitted to the CRL hospital on
3.12.65., His younger sister developed cholera the next day
and subsequently 14 more cases occurred in the village in 6
different families with no social or environmental link. The
last case occurred on 10.12,6%, 24 days after the immediate
previous one and 40 days from the date of entry of the Index
case, This was a 2-year old child of a family which had no
prior cases.

Another interesting case occurred on 30.12.6% in Ludua
(Village 36) which is separated from other affected villages
by several miles and has no link by river or road with them.
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The victim, a housewife who came to the village a month
before she had apparently no contact with any other case

nor did she use river or canal water for drinking or culinary
purposes., The source of drinking water was a tank near her
house which was also used by other families. Her contacts
gave negative findings on 3 consecutive swabbings. Tank wa-
ter gave negative results. Yet her 6-month old breast-fed
c¢hild developed cholera on 13.12,65 and a neighbour's child
on 15.,1.66, None required hospitalization.

Subsequently cholera appeared in 18 more villages within
the next 4 weeks, a total of 21 involved villages, Cholera
patients from 10 of the villages came to the hospital before
the surveillance staff could detect any case but mild cases
of diarrhea were detected by them in the other 11 villages
before cholera was suspected.

Of the 80 cases in 21 villages, 35 came to the hospital,
14 were identified as asymptomatic contacts, 2 were treated
as out-patients and 29 were detected by the surveillance s
staff as diarrhea needing no hospitalization. The last 3
groups contributed 56% of the total number of cases which
would have been otherwise missed as asymptomatic or mild
diarrhea., In 11 of the 21 villages there was only a single
case, In the remaining 10 villages 45 families contributed
69 cases, Out of 2 total of 56 families 38 (67%) had only
one case cach, 23% - two cas@s, 7% — 3 cases and 2% - 4 cases
each. Secondary cases seemed to have contracted infection
simultaneously with the Index case. In only one instance
there seemed to have becen a 'person-to-person’' infection.

Distribution of Cases by Age:

25 of the hospitalized cases {70%) were below the age
of 10 years and 23 of the 29 field cases (80%) were children
below the age of 10. Patients treated as out-patients and
asymptomatic contactsshow similar distribution in age. Of
the total of 80 cases, 61 (76%) were children,

Index Cases:

If the first victim in the village be taken as the vil-
lage Index case, it will be seen that of the 21 village Index
cases, 16 (16%) were children who did not move out of their
village within the maximum incubation period and 5 adults,

3 males and 2 females. Two of the adults were fishermen and
the third a boatman. Both of the females were housewives who
did not leave the village during the 3 weeks before illness.
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Of the 11 field Index cases, 10 (91%) were children and only
one adult. Of the 10 children, only one contracted the di-
sease outside and the other 9 seemed to be indigenous. The
single adult, a boatman, became sick at Barisal. Index cases
by family show that of the 56 Index cases 46 (82%) were
children.

Summer Qutbreaks:

The summer outbreak followed the winter outbreak after
a lapse of one month and 23 days. 12 villages were affected
of which 3 had also had winter outbreaks. 4 villages (33%)
had only one case each. Of a total of 38 cases, 28 were
hospitalized, 5 were identified as asymptomatic contacts, 4
treated as out-patients and only one was detected by the
surveillance staff, Of the 12 village Index cases, 5 were
children below the age of 10 who had not moved out of their
village during the previous 3 weeks and the remaining 7 were
adults ~ 4 males and 3 females. Three adult males were fis-
hing in the river at the time of attack and the other adult
was living in a boat in the Meghna. Of the 3 adult females,
one was attacked outside the trial area in her father's
house in Kachua P,S. and the other two remained in their
village., 30 families contributed 238 cases, 27 families one
case each and 3 families more than one case. The families
were widely separated and did not have any social or envie
ronmental contact. Family Index cases show that 20 out of 30
(66%) were children. All were apparently indigenous and no
link could be established between any two of them. Adult
male Index cases apparcntly got infected outside the trial
area,

Result of Observation in Mehron and South Jovpur:

Two villages - Mehron and South Joypur - were brought
under similar study during the current scason. Results of
observation during the last two months show exactly the same
pattern of the disease. All the 5 cases so far identified
in Mehron belonged to 5 different families which had no so=-
cial or environmental link except that water from one of the
tanks but from different points was used by two of the cases.
Four of them were children, all seemed to be indigenous and
one adult = housewife who had visited a neighbouring village
on the previous day which was also free from cholera at the
time. 1In the other village, South Joypur, only one case was

identified in a visitor. No secondary cases nor any asymp-
tomatic contacts were detected.
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Summary:

118 proven cases of cholera - 80 in 21 villages in winter

and 38 in 12 villages in summer of 1965-66 were followed up

in the Matlab VIS area. Three villages had both winter and
summer outbreaks. No link between outbreaks in any two vil-
lages could be established. During the winter outbreak, 44%
of the cases came to the hospital and the remaining 56% were
detected as asymptomatic contacts or as mild diarrhea. Only
one field case and five asymptomatic contacts were detected
during the summer as against 32 hospital admissions.

85% of the affected families contributed one case each
and 15% more than one casc¢ each, This compares with 14.1%
of families in Dacca city with more than one case. Most of
the secondary cases seemed to have contracted the disease at
the same time as the Index case.

76% of all cases were children aged 10 and under. Index
ctases by village show a distribution of 75% children and 25%
adults.

Field cases and those trcated as out-patients show 91%
of the Index cases were children.

Adult male Index cases wers exogenous and 95% of the
children Index cases were ind’genous. No link could be estab-
lished between any two index cases even though they belonged
to the same village.

No link between Vibrio positive water source and a con-
firmed casec could be established.

None of the patients used only tube well water. 33% of
the cases reported to have unprotected tanks or ditch, 56%
river or canal and 11% tube well and tank water. Tube well
water in the arca is unpalatable,

Conclusion:

The purpose of this presentation is to draw attention
to the wide gaps that exist in our knowledge of the epidemiow-
logy of cholera which foils all measures to control the di=
seasei Interruption of the disease will not be possible until
the natural history of the Vibrio Cholerae is spelled out
and clearly understood.
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: A Comparison of the Effectiveness of a High Dose
E Tetracycline Schedule with the Routine Schedule
$
! Patients admitted to the Matlab hospital during December
; 1966 and January 1967 were assigned to groups on the basis
I of their hospital numbers:
i

0dd Numbers: Usual regimen, i.e., 250 mg of tetra-
cycline every six hours for five days.

Even Numbers: High dose regimen, i.e., 1 gm of tetra-
cycline on admission, then 500 mg every
two hours for four doses, then 2350 mg
every six hours for five days,

Tl e s T

For children weighing less than 15 kgs, the doses were
half of the above. Only patients with bacteriologically con-
firmed cholera were included in the analysis.

All Cases
Usual Dose High Dose
f Number of Cases 103 106
Mean intravenous fluid 244.9 cc/kg 246.5 cc/kg
Requirement Body Weight Body Weight
Mean Duration of diarrhea 3.34 eight- 3.14 eight=-
hour periods hour periods

Adults; Pulseless on_Admission

Usual Dose High Dose
Number of cases 30 26
Mean intravenous fluid 336.9 cc/kg 288.3 cc/kg
reguirement Body Weight Body Weight
= Mean duration of diarrhea 4,53 eight- 4,42 eight-
* hour periods hour periods

None of the differences are statistically significant.

PAKISTAN-SEATO CHOULEAA RESEARCH hAS:
MOMAKHALI, DACCA,
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Epidemiology Section

Immunology Presentations
15th February, 1967

Field Testing of the Craig Skin Toxin as an Epidemiological
Tool,

A study of the Relationship between an Individualts
Reaction to Craig's Skin Toxin and his response to
Infection with Y. Cholera,

The Effect of 3 vaccine schedules on the serological
Teésponse in 6 to 12 month old infants,

The effect of dosage size on serological response in
adults and children,

A model for Vaccine Potency Testing in humans based on
the serological response in 6 to 12 month old infants.

The design and preliminary results of the 1966-67
Vaccine Field Trial.

cholera,

Retrospective Analysis of the effect of previous cholera
vaccination on the ¢linical course of cholera.

Prospective study of the effect of cholera vaccination
on the clinical course of cholera,

A comparison of 10 daily rectal swabs vs. paired sero-
logical Specimens in detecting carriers in family
tontacts of cholers cases.




Table 1

Vibriocidal Antibody Response in 6-~12
month old infants receiving vaccine B.

Schedule A - 0.2 c¢ injected at
week 0 and week 30

Week

OGAWA TITERS

0 1 2 3 4 5 30 31 g

40,960 2
20,480 ' o 1
i 103246 1
5 5120 : s | 3
] 2560 )
! 1280 2
640 : 3
320 3
160 1
80 2 1 1

40 2 3 1 1 1 1

20 > 3 4 4 3 1

. <0 20 14 13 14 15 17 1%

; e e . i
L G.n.t. o 15 16 14 12 12 11 2078
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Table 2

Week

. 0 1 2 3 4 5 30 31

INABEA TITERS

40,960
20,480 1
10,240 1 1 1
5120 1
2560 1 1 1 2
1280 5] 3 2 6
640 1 5 2 1 4
320 4 2 4 7
160 2 4 o} 2 6 3 3
80 1 1 2 4 1 2
40 1 1 2 1 2
20 5 1 4
<20 20 10 1 1 1 1 o]
0 i9 383 345 201 178 31 1772

GelMoT,



Vibriocidal Antibody Response in 6-12
month old infants receiving Vaccine B.

T

able 2

Schedule B - 0.2 cc injected at

week 0, week 1, and week 30
Week
* *
0 1 2 3 4 5 30 31
OGAVA TITERS
40,960
20,480
10,240 1
5120 1 1
2560 2
1280 2 1 1 2 6
640 3 2 1 )
320 2 2 2 2 3 1 1
160 4 1 4 4 4
=10 3 3 3 4 3
40 1 6 4 3 3 3
20 1 1 2 1 3
2o 20 12 1 1 2 2 6
GeM.T. 0 29 130 138 86 103 27 1170
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Table 1

Week

0 1 2 3 4 5 30 31

INABA TITERS

40,960
20,480
10,240 2
5120 3
2560 _ 4
1280 5
640 1 3
320 1 1 1
160 1 2
80 2 1 1 3 2 1
40 4 2 2 4 3
20 3 3 3 2 1
£20 20 14 11 13 13 12 12
G.M.T. 0 16 20 17 17 17 17 1564

PAKISTANSSEATO CHOLERA RESEARCH A4g:
MOHAKHALIL, DACCA, '



Table 3
Vibriocidal Antibody Response in 6-12
month old infants receiving Vaccine B.

Schedule C - 0.2 cc injected at
weekO, week 4, and week 30

Week
0 1 2 3 4 5 30 31

OGAWA TITERS

\‘r
'+
:
‘
b

40,960
20,480
10,240 | 1 1
5120 2 | 3
. 2560 4 1 3
l
' 1280 4 3
640 1 1 6 2
320 1 2 2
160 1 1 1 1
80 1 1 1
40 - 1 1 1 1 3
20 1 2 1 4
{20 20 17 15 14 14 8
: G.M.T. o 14 17 15 13 1108 24 1470
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Table 3

0 1 2 3 4* 5 30 31
INABA TITERS
40,960
20,480 1
10,240 2
5120 3 3
2560 5 1 4
1280 5 3
640 1 3 2
320 1 1 1 2
160 it 2 1 i
80 1 1
40 1 3 4 2 1 6
20 1 1 4 2
<20 20 1% 14 13 13 6
G.M.T. 0 19 19 16 15 1631 33 1847



Table 1

Vibriocidal Antibody Response in groups of 6-12 month old infants to 2 injections
(0.2 ml /dose at 28 day interval) of different cholera vaccines

Vaccines _
0 I B J P X L

g In 0% In O In O In

Titer t Og In Oz In

40,960 12
20,480 11
10,240 10
5120 9
2560 8
1280 7
6ho 6
320 5
160 4
3

2

1

0

t

I
o
3

o

AN \V I s B

£ s oo

NS IR IRV AN BV e
AV VI R A
LV A AV .

oo\ AW W W

R Eoho o

80
Lo
20

&0

£ = N WA
Hoo

H H H & NN o

oW W Oy
oWt Oy AN
A e

A e R LR AVERRY

NN W W N

1 1 1

L,o16 2.84% 4,84 5,68 6.71 7.53 5,56 5,28 4,50 3,70 4,05 3.90 3,00 3,06

Rec;prgcal
G.M.T.7 179 72 286 513 1046 1848 .., 55 5p¢ 130 166 149 80 83

t
a - Reciprocal geometric mean titer calculated from the formula = Reciprocal G.M.T. = 10 x 2



Reference

Og In
1.00 1,00
0.6 0.1
1.1 0.5

Relative Potencya of

Vibriocidal Antibody

Og In
1.6 7.1
1.00 1.00
1.7 3.4

5.8

37

6.3

In

25.7

3.6

12.4

Table 2

different cholera vaccines based on

Response in £-12 month old infants.

Vaccines
J P X
Og In Og I Og In

2.6 S.h 1.3 1.8 0.9 2.1

0.3 0.6 0.3

Co

1.7 0.8 0.

[
Q

2.8 2.6 1.4 0.9 1.00

|
1

4 Calculated from formula = G.M.T. test vaccine/G.M.T. reference vaccine

o

0.4

0.3

095

In

0.6



Table 3
Reproducibility of test system

Results of testing of Vaccine B in 6-12
month old infants in May, 1966 and November, 1966

Vaceine B

May, 1966 November, 1966
Titer t Og In Og In
40,960 12 1 1
20,480 11 1 2
10,240 10 1 2
5120 9 2 3 1 3
25'60 8 4 5 3 4
1280 7 b 5 4 2
640 6 6 3 2 1
320 5 2 1 2 2
160 4
80 3 2 1
4o 2 1 1 1 1
20 1
£20 0
T 6.80  7.35 6.71 7.53
Reciprocal
G.M.T, 1114 1631 1046 1848
Relative

Potency 1,00 1.00 0.9 1.1



Statistical Analysis

Analysis of Variance Tables foxr differences

between geometric mean titers ()

Ogawa Response

Sgurce d.f. S4S. MeS. E

Between Means 6 148.56 24,76 6.90 p 001
Error 124 444,98 3.59

Total 130 593.54

Least Significant Difference (LSD) between means at
95% confidence level (Fisher's Method):

LSD = t .0% (124M/2x3.59/h  h = observation/mean
= 1,274 |
Vaccines
B J I P 0 X L
t 6.71 5.56 4.84  4.50 4,16 4,05 3.00
Vaccines underlined are significantly
different from those not underlined,
Inaba Response
Between Means 6 303.27 50,55 13,70 p< 001
Error 124 457.43 3.64
Total 130 760.70
Least Significant Difference = 1.294
Vaccines
B I J X P L 0
t 7.53  5.68  5.28  3.90 3.70 3,06 2.94

Vaccines underlined are significantly
different from those not underlined.



Table 1

Distribution of In-patients and Qut-patients

(Confirmed Non-Cholera) according to their

type of vaccine and Month of Diarrhea

Type of Oct. Nov. Dec. Jan. Total For Percentage
Vaccine 1966 1966 1966 1967 4 months
00 15 7 16 14 52 25.87
X0 16 10 5 18 49 24.38
XX 27 18 28 27 100 49,75
Subtotal 58 35 49 59 201 100.00
(-) 0O
0 (-} 5 3 4 3 15
(-) (=)
X (=) 6 4 5 3 18
(-) X
Subtotal 11 7 9 6 33
Unassi-
gned 91 47 26 31 195
G.Te 160 89 84 96 429




Table 2

Distribution of In-patients and OQut-patinets

(Confirmed Cholera) according to their type
of vaccine and month of onset

Type of Oct, Nov, Dec, Jan, Tetal fer

Effectiveness
Vaccine 1966 1866 1966 1967 4 months o

00 1 3 13 11 28 -

X0 - 2 3 7 12 57.2
XX - - 3 4 7 87.5

Subtotal 1 5 19 22 47

(-} 0 1 - 3 6 10

0 (=)

(=) (<)

X (=) - - 1 2 3

(~) x

Subtotal 1 - 4 8 13

Unassi-~

gned 1 6 18 13 38




The Relationship of Admission Antibody Titer
to the subsequent Clinical Course of Cholera

It has been shown in Matlab that the cholera case rate
is inversely proportional to the mean geemetric vibriocidal
antibody titer of the pepulation. #e have recently shown
that the mean admission antibody titer of adults admitted to
the Matlab hospital with cholera is significantly lower than
the mean titer of adults admitted with non specific gastro-
enteritis. It is also lower than the antibody titer in the
géneral population as shewn by eur serologic surveys,

Along this line, a retrospective analysis of 129 Dacca
Cholera admissions who had not received antibiotic treatment
was carried out. An attempt was made to correlate antibody
titer on admission with subsequent clinical course. Patients
with the onset of symptoms more than 36 hours before admis-
sion were not included. The results indicate that although
there is a slightly increased intravenous fluid requirement
in the patients who have no titer on admission as compared
to those who are admitted to the hospital with a measurable
titer, there is a wide range in both groups and the difference
between them is not significant, either statistically or
practically. The difference amounted to only 68 c¢c¢ of intra-
venous fluid per kg. of body weight. These results are
summarized in Table }.



Table 1

Clinical Course in Cholera Patients Not Treated
with Antibiotics by Admission Antibody Titer,
from PSCRL~Dacca Records 1964-65

Admission Vibriocadal Number Average IV Fluid Duration of

Antibody Titer of cases Requirement Diarrhea
(tubes) (cc/kq) (davs)
7 - 8 tubes 3 107 cc/kg 1.3 days

5 - 6 " 9 552 " 3.7 "

4 " 11 582 " 9,27 ™

3 " 10 497 " 4,8 "

2 " 16 648 " 4,8 "

1 " 4 632 " 4.5 "

0 " (no titer) 76 618 " 5.1 "

411 with titer
l - 8 tubes 53 550 " 4,5 "



Retrospective Evaluation of the Effect of Previous
Cholera Vaccination on the Clinical
Course of Cholera

There have been conflicting reports in the literature
as to the effect of prior cholera vaccination on the course
of cholera in those patients who do get the disease,

We have reviewed the past three seasons' experience in
Matlab and compared the clinical course of 27 vaccinated and
80 control patients who have been admitted to the Matlab hos-
pital with cholera., All the patients in both of these groups
have been treated with tetracycline and would be expected to
have had modified courses. We looked at the percent change
in body weight between admission and discharge as an indica-~
tion of initial dehydration. We looked at the intravenous
fluid requirement in c¢ per kg. during the course of hospi-
talization as well as the duration of diarrhea as measures
of the course of the disease after admission. These factors
indicated that the course was milder in the vaccinated popu-
lation but with wide ranges. The differences are not
statistically significant., This is summarized in Table 1.



Table 1

Clinical Course of Cholera in Vaccinated

and Control Patients admitted to Matlab

PSCRL Hospital 1963-1966 (All patients
have been treated with antibiotics)

Average Average Average

Number Percent IV Fluid Duration of
Vaccine nf gain in Received Diarrhea
Status Patients body weight {(cc/kg) (day)
Cholera _ .
Vaccine 27 6.,9% 213 cc/kg 1.3 days
Contral
Vaccine

8C 6.4% 256 cc/kg 1.8 days



Prospective Study of the Effect of Cholera
Vaccination on the Clinical Course of Cholera

All patients 15 years of age or less from the Vaccine
Trial area admitted to the Matlab hospital were included.
Treatment was with intravenous fluid alone, If antibiotics
were indicated for a concurrent illness, they were adminis-
tered and the patient dropped from the study. Daily rectal
swabs were examined for V. Cholera. Blood samples for sero-
logy were collected daily. The patients were hospitalized
until 3 consecutive rectal swabs negative for ¥, Cholera
were obtained, :

Yaccine Group

Control Single Dose Double Dosc

(00) (X0) (XX)

Number of Cases 17 ' 8 3
Duration of diarrhea (days) 3.2 4,2 4,0
Duration of Bacteriologic
positivity (days) 4,8 5.9 5.2
Total Intravenous Fluid Requi- " -
rement (cc/kg body weight) 401.3 cc/kg" 549.4 cc/kg 842.2 cc/kg
Mean Vibriocidal admiszion
antibody titer:

Ogawa - | 0.71% 2.13 2.00"

Inaba 2.24 2,00 3.60

¥ - Statistically Significant Differenze (p = 0,05)



Family Study 1965-66

Comparison of Culture Results with
Paired Serum Specimens in Determi-
ning Infection Rates in 79 Families
Table 1
Bacteriological Results and Classification of
022 members of 79 families - by age group

Culture Positive

Total Index Total Hospi- Field Asymp~

Age Member Case Con- talized Diar~ tomatic Total
— tacts 29 case rhea

No., Noo No. No. %
<1 24 —_ 24 7 1 3 11 45,8
l « 49 89 27 62 7 2 11 20 32.2
5 -9 114 23 91 9 1 13 23 25,3
10-14 64 7 37 3 2 4 9 15.8
15-29 101 13 88 4 1 2 7 8.0
30 + 130 9 121 1 1 5 7 5.8
Total 522 79 443 31 8 38 77

Percent 100 7.0 1.8 8.6 17.4



Table 2 !

A Comparison of Serological and Bacteriological
results in 108 hospitalized cases {(index and
secondary), all Bacteriologically positive

Age Number Positive Seroloqv*

No. %

{1 5 3 60

1 - 4 34 33 97

9 - 9 32 32 100

10~14 10 10 100

15-29 17 17 100

30 + 10 10 100

Total 108 105 97.2

* - Four-fold or greater rise in vibriocidal titer.



Table 3

A Comparison of Bacteriological and Serological
results in 275 family contacts whe had 5 or
more daily rectal swabs, and paired serum

Culture Positive

Culture Negative

- Number Ficld Diarrhea Asymptomatic
Age Studied mo. Serol. Pos, Ho, Serol. Pos,
!
<1 1] 1 0 2 1
1 -4 L3 2 2 8 8
5-09 61 - - 10 7
10-14 28 2 2 4 3
15-29 48 1 1 3 3
30 + 74 1 0 3 1
Total 275 7 5 30 23

Total Total Serol, Pos.

No, Serol. Pos, i
o, % ! | No. %
3 1 33,3 8 1 12,5
10 10 100 33 L 12,1
6 5 83,6 32 L 12,5
i 4 100 Ly 1 2.3
4 1 25,0 70 2 2.9
37 28 75,6 !238 15 6.4




Table 4

A Comparison of Bacteriological and Serological
results in 275 field contacts of chelera cases

Culture Culture
Positive Negative Total

Serology Positive 28 15 43
Serology Negative 9 223 232
Total 37 228 275

Number Positive by culture and/or serology = 52

71.2%

H

Positive by culture only 1 37/52

82.6%

Positive by serology only: 43/52



PAKISTAN—SEATO CHOLERA4 RESE4RCH LABORATORY

Technical Committee Meeting
14-16 February,1967

SUMMARY OF WARD ACTIVITIES - 15T JANUARY TO 315T DECEMBER, 1966

4 total of 2728 patients have been admitted to the ward from
January to December, 1966 - 1487 Cholera - 10 deaths and 1241 Non~
cholera with 19 deaths. See Tables 1 and 2 for breakdown.

Patients seen in the Outpatient Department numbered 985, of
which 230 were admitted, 16 deaths were recorded. These were either
brought dead or in a gasping condition and could not be rescusistated,

41 patients were transfered from the Ward to other hospitals.

35 patients with acute cholera were pregnant. Three cases were
delivered in the ward, living male babieg, and no complications. Four
still births are recorded.

In anticipation of a heavy season in patient load and number of
Research projects planned, extra nursing staff were recruitied and
the ward verandah extended to accommodate another 20-30 beds.

Severe outbreaks in Narayanganj, a town 16 miles away, and in
Keraniganj, & village on the other side of the river from Dacca, made
an early start to the 'season' in September. The admission rate
stead;ly increased, 39 admissions in one day being the peak figure,

duration of hospitalization. This arrangement relieves the nursing
staff to some extent, though increases work for other departments,
as each attendent ig given three meals per day.

As the patient load far exceeded anticipation, shortage of chemicals
for I.V. Fluids, needles, disposable I.V. sets ete.occurrod and. extra
Supplies had to be bought from local market and outside Psgkistan at
considerable cost.

More than 50% of the cholera admissions were below 10 years of age,
and approx. 100 children were put on an Antibiotic study, which necessi-
tated a longer stay in hospital. A tent and bamboo hut were erected
to accommodate convalescent patients. From November, all patients not
selected for 'Study!' were given Tetracycline 250 mgs. 6 hourly for
5 days, under 15 Kgs. the dose was 125 mgs., and discharged immediately
diarrhoea stopped. They were given Tetracveline +m talra ot b
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. As the patient load increased, the demands on all staff working
in the Laboratory were inereased and routine investigations, such as
stool, urine and blood examinations, were cut to a minimum.

From 1st January to lst December, 1966, approx. 14000 litres of
I.V. fluid were made in the Pharmacy, the staff working day and night
to keep the pipe line open. In November, 3,686 litres were made,
It was then decided to relieve the Pharmacy staff of this work and
from December a1l I.V, fluids have been made in the Clinical Laboratory.

Wi?hogt exception all ward staff have worked hard and with
enthusiasim, particulariy t@e nursing staff who responded to the

maintaining & high gtandard of nursing care, accurate recordings
of Iintake and output, and &ssisting the Research Physicilans,

o

enabling the research work to be carried on.

PAKISTAN-SEATO CROLERA RESEARCE LAB:
HOHAKHALIL, DACCA,
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T4BLE
CHOLERA NON-CHOLERA
Admissiong Death Admissions Dgaths.
Children 10 yrse.
and under. 795 9 472 12
Males over.
.10 years., 320 1 478 3
Females over
10 years. 302 nil 291 _ 4
1487 10 1241 19

— ey ] e

rotal admissions January-December 1966 - 2728

" 1964~1965 - 1933
" " 1963-1964 - 865
n " 1262-1963 - 488

, o o ok s K ok o 3l e R o A K K

TABLE II

Month f Total Cholera i Hon~Cholera
Iﬁdmlsgloggi TotalJ Ingba § Qgawa } Deaths J§ Total § Death.
1966,

January 109 44 44 - - 65 2
February 104 17 17 - 1 87 4
March 142 7 7 - - 135 -
April 162 16 13 3 - 146 1
May 131 30 30 - 1 101 1
June 73 - - - - 73 3
July 94 14 13 1 - 80 2
August 70 8 8 - - 62 e
September 131 G2 61 1 1 69 1
October 294 218 213 5 3 76 -
November 608 444 427 17 2 164 2
December 810 627 579 48 2 183 1
TOTALS 2128 1487 1462 79 10 1241 19

1*
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TABLE _ III a

Total number of X-Ray Examinations 1966,

Total opaque medium (I.V.P., Barium meal,

Barium Swallow & Cholecustohram) = 33
Total others (chest, Abdomen,; extremities,etc.) = 1243
Total = 1276

At - ar—



#DMINISTRALIIVE SECTIUN REPORT

II. NEW BUILDINGS:

i) New Hospital at Matlab.

Plans for a new hospital to be constructed at Matlab
were formulated during the period of the Directorship of
Dr. Zenenson. Land was acquired for this purpose but due
to legal troubles, PSCAL did not take possession. Subsequently
the Government of East Pakistan proposed to construct a Rural
Health Centre at Matlab and PSCRL submitted plans to add a.
wing at CRL cost for use as a hospital, which was acceuvted,.
The wing cost to the Laboratory was Hs.83,541.00. The wing.
houses . patients and an adwinistrative office. The hospital
was formally opened by Colonel S.ii. tallicik, Director, Health
Services, Governient of East Pakistan on 31 July, 1966,

ii) Status_Report om additional Wing for the PSCRL (Feb.10,1567)

Space nas always been at a premium in this Laboratory,
becoming especially acute during the current year with the
expansion of ongoing prograins and the inauguration of new
ones. To illustrate the shortage of space, a large tent and
bamboo house were erected and the garage was converted to
shelter cholera patients during the current epidemic, because
present ward space was originally designed only for 20 beds .
A#dditional space is also required for new rescarch prograius
and expansion of old ones. Proper storage of supplies and
equipment is another acute pronlem for lack of adequate space.

legotiations for an additional wing were started last ycar.
The Government of East Palkistan has given its approval to
build the additional wing subject to the apnaroval of the
Governiment srchitect and Chief Bngineer. 4approximately one
more month is required before final subuission of the plans
for the new wing is made to USaIb,; Dacca, for consideration
and submission to iLID/Washington with a request for funding.



ADMINISTRATIVE SECTION

IIT. PHEVENTIVE MuINTEN.LNCE REFORT

Providing adequate supportive maintenance to the Laboratory
has been 2 continuing problewm. Such factors as inadequate mainp-
tenance and staffing, non-availability of spare parts, substantizl
-time delays between requisition and acquisition of spare parts,
andinadequate and unstable power supply, etc. have becen a constant
source of frustration for any atteupts for improving maintenance.
Due to these difficultics, efforts to establish a "Safety Code!t
or a "Preventive Maintenance Schedule! have been haupered in the
past. :

However, us a result of the visit of wmr. Charles Myers,
Manageiient analysis Officer from NIH last sumwner, the administrative
vection was completely reorganized and included the establishment
of a ssparate Equipuent saintenance Bronch in an effort to provide
& ore systewatic supportive maintenance schedyle for the Laboratory.

Job descriptions are now available for all rMaintenance Branch
personnel. The Branch is responsible for the naintenance of all
Electronic and electro-mechanical instruments, electrical appliances,
coupressors; electrifications, pluabing, carpentry and variouws. other
jobs. Preventive maintenance work, such as battery checking and
charging, greasing and oiling, insulation test, periodical opera-
tion test of e¢lectro-nechanical, electrical equipnents; etc., is
also a responsibility of this Branch. Security personnel are
regularly instructed on how to face energencies after working
hours. Regular maintenance personnel on "Call Duty" are also
avellable.

The following preventive mzintenance schedule work is carricd
out periocdically i.e. Uaily, weekly, uonthly or as often necessary:

1) Laboratory Instruuent:- Checking, meter setting, tuning,
battery checking. ;

2) Generator, CoLpre¢sso:s:- Uperating checking, oiling and
greasing, belt inspection and cut-out cheeks, etc. -

3) Electric Power Panel/Switch Gear, etc:- Insulation test,
safety device operation, over-load switch,cleaning and -
switeh operation. :

4) Battery chargers:- Battery charging, cleaning, refitting
and charging, short test =nd greasing, ctc. '

5) Uperation test of thermo-switch, Safety valves of incubators,
+ hot plates, distillation plents; autoclaves, incinerator,
hot baths, etc.

(more)



6)

7)

8)

9)

10)

-2-

Preventive Maintenance Report

Refrigerator, »ir Conditioner and Freezer cleaning,
greasing, oiling, checking of over-load and thermo
controls, etc,

Centrifuges:- Operation check, cleaning, greasing
and tiwer check.

Pluibing end Sanitation:- Checking of water and
drain line, gas line, water conncetion and rescrve
tanks etc,

Building:- Checking of doors, windows, screensecte. and
other alternation or repairing as requested.

Jet Guns:- Qperational check, autoclaving =nd oiling etc.
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Electrical power supily rerort

2,

(1) 500 KW diesel engine zenerator and accessories $55,000.00
(2) 2 - 400 ampere transfer switches 6,000,00
(3) Construction of Generator building 7,000.00
(4) sssociated devices, wiring, etc, 7,000.00

Estimated Total 575,000.00

Purchase equirment and construct a new substation, together with the
installation of =11 wiring to the various sections of I.P.H. and GRL,
as outlined on Drawingis No. 4 and No. 5. This scheme wouléd provide

2 - 1,000 KVA transformers for serving all of the main clinical center,
including CRL. Under normal conditions, one transformer would probably
serve the entire load; however, should it be desired, the load could be
split between the two transforrers. Interlock features would prevent
rarallelin: the two transformers. Two 11,000 volt primary feeders

would serve the substation with the possibility of selecting only one
of the feeders at »ny time for carrying the load. New secondary feeders
would serve the various winzs of the clinicoal center and GRL. The
estimated cost for accomplishing the above installation is as follows:

(1) 2 - 1,000 KV transformers $24,000,00
(2) Seecondary switchboard 15,000,00
(3) High veltage switchgear 14,000.00
(4) Construction of substation building 12,000.00
(5) Secondary feeders 15,000.00
(6) hiscellaneous work (10%) 8,000.00

Estim: ted Total $88,000,00

Furchase and install a rackage ensine-driven 30 KW senerator for stancdby
service for the smalliox vaccine manufacturing - $ 5,000.00

kurchase and provide to CKL for replacement of the existing fuse ranelbo~ds

four new panelboards com-lete with Code gauge steel cabinet, trim and
hinged door with snaj; catch lock and two keys, all finished in sroy
enariel . The panelboard shall have 100 amperc main lu;'s only at the top
énd an insulated neutral bus at the bottom. The panelboard shall be
constructed for 3 phase, &4 wire, 277¥/480 volrs. The panelboards shall
be equipped with bolted-cn circuit breakers having 4.1.C. of 10,000
and with the number of poles and trips as follows:

16 - 1¥ - 204
- 1[‘, - 30&’&
- 1p - 404
201\1
- 2p - 304
~ 1p - 154

MR N = WO
1
5
[l

Estimated cost $ 1,200.00
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5« Turchase and furnish as soon as possible to CRL a two-rate battery

char;:er for maintaining the battery starting system for the existing
50 KVi. engine-gfenerator. The charrer shall meet the following speci.
fications:

(1) 220 volt, 50 cycle imput, 24 valt D,C. outut

(2) 6 aupere boost with mechanic”l equalizer timer

{3) Trickle chrrge adjustable of either output for 2,17 volts per

cell or for equalizer 2.33 volts per cell

(4) dutomatic line coryrensation

(3) futomstic overlosd protection

(6) futomatic D.C. voltage resulation

(7) Silicon diode full wave rectifier

(8) sutomatic SUT{e Suppressors

(9) Tower failure relay with remote indicator comnectin: terminals
(10) D.C. ammeter and voltmeter with 50 millivolt movement
(11) Fused 4.C, input and D.G. output

The manufacture ~f such a charger is Laliarche Lamufacturing Go,, Model
4#~11.  The distributor of this product is Alr Droducts & Chericals, Inc,,
290C - 52nd <venue, Hyattsville, Liaryland. The estimzted cost is $265.00!

Install a continucus crounding conductor to all distribution equipment,
including metal receways anc armor of feeder czbles in CRL., The size

of groundin; conductor should not be less then No. & AWG corposed of

98 percent hard drawn copper. The aroundinz conductor should ortinate
from a positive sround counterpoise. The incomin water main may be
acceptable if adequate grounding result is avsilable. The estimated
cost is $400.00.

The complete report of iir. Billie tiyers was subnitted to USAID, Dacca

in January, 1967 for consicderation =nd submission to 4ID/Washington along
with USiID's final recomsendations for the equipment necessary to provide
CRL with a dependable source of repuler ond emergency electrical power for

the present building snc new wing as well as for the stesm generator nresently

being installed, and the animal house.



ADMINISTRATIVE SECTION

V. STATUS REPQRT Ol STREait GENERATOR.

The need for a steam generating plant as an alternative
source of power to provide a dependable source of energy to
operate the various equipiient in the CAL has been a constant
problem since the inception of the Laboratory. This problem
has becoiue increasingly acute with the expansion of ongoing
Tesearch progra.s and the inauguration of new ones, with the
consequential increased used of stills and autoclaves dependent
solely on clectrical power.

fdowever, during the course of the past few months several
developuents occurred whicli hopefully will bring the CRL very
close to the tiue when g steam generating plant will becone
fully operational and will be able to provide the P3CRHL as well
as the Institute of Public Health with a dependable source of
deiineralized water and steain for autoclaves, stills, and =a hot
water supply.

The CRL was fortunate enough to locate a brand-new Clayton
Stean generator in the Institute of Public Health. This plant
had been in storage for several years, but had never been used
because it lacked & feed water systei., The necessary accessories
were ordered froin Clayton by the CRL and have been received,

4 contract was negotiated in January ,1967 with Chemical and
Engineering Constructionss an engineering firm located in Dacca,
to provide certain auxliliary components ang to install the whole
systeii. Therfore, in the near future, the CRL will hopefully he
able to enjoy an adequate alternative source of power,

e

Kendrick fare
Deputy Director.



&

REPORT-TO THE CHOLERA ADVISORY COMMITTEE
at its meeting 9-10 December 1966

The Laboratory; the wards and supporting persotnel are functioning smoothly and °

efficiently ‘when considered against the backgroutfid of their enviromment.

-

The professional staff 1s now adequate in numbers; however it should be pointed
out that the professional staff has doubled in the last few months and the faci-
lities have not been adequate to match the administrative problems posed by such

an increase in size.

Fortunately the laboratory was lucky in having such an expansion of trained staff
becaduse this cholera season is a "big" one. The attack rate in September was
2.7 times that in previous’Septembers,‘and this attack rate has ihﬁ}éésed slightly
over"ptevious years in October and November. The ward capacity originally planned
was for 20 beds. The admission rate in the last few days has been averaging 35
admissions per day. This past summer a large extension of the ward facilities
was built on either side of the ward entrance. While this has ﬁéatly doubled the
bed capacity it is still woefully inadequate under the present circumstances;
therefore an army mess tént and two fifty-bed bamboo/jute shelters haye beéﬁ‘
erected for convalescent patients. Should the epidemic reach 1ts'p€éﬁ in January
whipﬂ is‘thg usual peaking month, it is estimated that the admission rate will be

about 70 or more patients per day.

Despite the above comments, the training fellows have been able to carry out

their research work almost on schedule.

VACCINE EVALUATION STUDY

The number one mission of the laboratory, vaccine evaluation in the Matlab Bazar
area, has progressed most efficiently under the direction of Dr. Mosely and his
fellow workers from CDC. Dr. Mosley's study group which is under daily house
surveillance has increased from 42,000 last year to 120,000 this year. The

cholera seasow in Matlab Bazar lags behind that {n Dacca and is only now commenc.

ing.

This year the vaccine being evaluated 1s a "standard" vaccine of specifications
similar to that which is used throughout the wbrxdﬁgoday in immunization. Whereas

in the past the only area studied in the vaccine ‘trials was attack rate since



all patients were given Zetracysline on aﬂmission, this vear the severity of .the
disease is also being studied and no tetracyclire or other antibiotics are veir;
3iven in the Yatiab tro-~.. Information willi thuc be evailable to determine if
tha stinderd vazcine ;roduces any amelioration of the disease. ¥our rondomired
schedules are under study: the conirol is a tetanus diphtheris vaccine and %he
standard cholera vaz=ine is being given ir one group without booster and in n
second group with o boogte: a week after the vac<ination #nc in a third group the
booster is givenu one month after veceinsition since the latter schedule théorcticaliy

shculd be more effective than a booster given after one weck.

Despite the efficiency of the Matleb staff of some 270 pecrsons, since the study
group is threz times the size of last year's and if the attack rate is three timer
last year's, personnel at the professional level will not !e able to cope with

the problem. 1In consequence it may be necessory to request additional temporary

staffing from CDC or other Stuteside facilities,

GLINICAL STUDIES IN DAGCA

This year & major effort has been directed at bringing the chemical laborantories
supporting the clinical investigstion studies to the stme degree of excellence
which 1is characterized by the bacteriology and imrunclogy laboratories developed
under Dr., Benenson. Mrs.(Dr.) Hare, the wife of the Deputy Director, has had
years of experience in daveloping quality control in biochemical laboratories.
She has found, not to her surprise, that the tachnicians in the lahoratory are

as good as technicians she hes had in stateside laboratories sha has rdeveloped.
Dr. Hare has improved methadology, instituted checks by recovery 2nd provided

the leboratory with meaningful resules. Haturally the American fellows have
responded appropriately znd have brought a new zest 2nd enthusiasm into their
PregTars.  When equipment and supplies thet are on order finally arrive the labc-
ratories will have an adequate excellence to conduct all the planned studies. A%

present this is not true.

The main emphasis in clinical investigation, utilizing the Dacca ward material,
has been directed this year to elucidating the rel:tionship between vibrio

population in the intestinal tract and diarrhea.

Cholera subjécts with a stool output of better than 400 ml an hour for any 8

hour pericd in the first 24 hours after admission are the study group. Patients
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are selected for study on a randomized selection method, The besic project
consists of lavaging the GI tract with an electrolyte solution having the
composition of cholera stool, at 3 rate of 1 «~ 2 liters per hour. These studies
have shown that one can wash out vibrios, decreasing the concentration by 1 - 3
logs over the 8 hour lavage period; but there is no decrease in stool output.
When tetracycline is added to the lavage solution, which in this study is adminis-
tered through a gastric tube at a constant rate infusion pump, a quite different
pattern evolves. 1In the studies conducted so far, during the first hour the
patient is given 1,000 mg. of tetracycline in the one liter lavage solution,
and in the subsequent 7 hours of lavage the infusion solution has 250 mg per
liter per hour. By the end of the second hour of lavage the stool has no
detactable vibrio and this condition i{s maintained subsequently over the remaining
& hours of the lavage period. There 1s no detactable change in the rate of stool
output and the duration of stool output averages 30 hours from the start of lavage.
However, there is usually evidence of vibrio by, colony count, which recurs
12.15 hours after cessation of lavage with tetracycline and continues until the
diarrhea ceases, but the concentration of organisms never gets above 3 logs. It
1s proposed in future tetracycline studies to maintain the lavage until diarrhea

ceases.

In other studies convalescent sera will be added to the lavage solution. Similar
studies are planned with gz buffered solution having a pH of about 4, the hydrogen

lon concentration at which the vibrio does not proliferate,

It is also planned to add glucose to the lavage solution three hours after the
onset of the tetracycline addition. Likewise urea as well as aspirin will be
added since it is known that these substances, like glucose, enhance socdium
transport in the kidney. Chelating agents will also be investigated after the
gut is sterile; such agents were found to be ineéffective when lavaging cholera

patients who had not received antibiotics in the Saigon study.

In one study glucose has been added to the lavage solution. 1In this particular
study the intestinal tract was lavaged at the rate of a liter an hour for two 8
hour periods, following which 55 mmoles of glucose was added for two 8 hour

periocd, a 16 hour control period for a total of 80 hours. As has been found by

NAMRY 2, addition of the glucose decreases stool output very appreciably, the



- & -

net rates dropping from 400 m! an hour to 200 ml an hour, Perhaps the
most significant thing demonstrated by this study is that one can lavage
the entire gastrointestinal tract for 80 hours with 80 liters of solution

with no apparent untoward effects on the patient.

A considerable effort is being devoted to serological studies begun by
Dr. Benenson and his staff; fluorescein ant ibody techniques are being developed

and the monkey model of Dr. Benenson 1s being investigated again.

CONSULT/NTS

Instead of bringing consultants to Dacca only for a three or four day visit
at the time of the Technical Committee meeting, it is proposed to stagger
these visits throughout the year and have visits to g week or longer.
Individuals who have indicated their willingness to participate in this pro-
gram this fiscal ycar are:-

Drs. Carl Moore, Paul Crabbe, Kenneth Goodner, A. Baird Hastings, Derrick
Rowley, Andrew Abraham, Gustave Dammin, Alex Langmuir, Mrs. Cecilia Gomes ,

Randolph Eichner, Jack Craig, John Feeley and Bucky Greenough.

In addition, the laboratory has already had a large number of visitors for
two to three days; Drs. Dorland Davis, James Mason, Colin Macleod's

Committee, George Whalen, Jim Fresh, Elvin Kabat and Howard Goodman .

CLC has also provided us with DRS. Curlin and Karchmer, EIS officers, and
Mr. Wallace Devitt, a bacteriologist. These will all be in residence for six

to eight weeks,



MEMCRANDUM

29 November 1966

To : Dr. John R. Seal
Chairman, Cholera Advisory Committee
From : R. A. Phillips, M.D.
Director
Subject : CLINICAL INVESTIGATION COMMITTEE; meeting of;

Pak1stan-SEATO Cholera Research Laboratory; 26 November 1966,

Enclosures:-
1) Agenda
2) List of Committee Members

3) Recommendations of the Committee members in attendance.

This was the first meeting of the Committee to reviev the Lakoratory's
research proposals from the standpoint of the ethics and morals of human
experimentation. Enclosure 1, 2 and 3 are forwarded for your informetion.
The research proposals aond the recommendations of the Committee members
in attendance will be circulated to all memfers of the Comnittee and the
results of this meil vote will be forwarded to you for appropriate

action.
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MEETING OF PSCRL CLINICAL INVESTIGATION COMMITTEE

Enclosure 2. Members of the Committee

* Dr. D. A. K. Blaek
Chairmen of the Department of Medicine
Unlversity of Manchester
England

* Dr. Carl V. Moore
Chairman of the Department of Medicine
Washington University
5t. Louis

Pr. Stanley Brodley

Chairman of the Department of Medicine
Columbia University

New York

Dr. Graham Bull

Director of Clinical Research Center
Medical Research Council

London

* - In ettendance,

Dr. Nazir Ahmed

Dean

Institute of Hygiene and
Public Health

Lahore

Lt. Col. 8. M. H. Bokhari
Project Director

Nationel Health Laboratories
Chaklala

West Pokistan

Dr. A. K. Shamsuddin Ahmed
Professor of Medicine
Dacca University

Dacca



MEETING OF PSCRL CLINICAL INVESTIGATION COMMITTEE

+»» Enclosure 3.

% ITEM 1
(* numbering identical to that on enclosure 1 - 1 Agends)

It was the feeling of the Committee in attendance that human
experimentation in diseases such as cholera where the disense
processes are still not completely known and in which a proven
animal model is not available Justified appropriaste experiments
delinected t¢ discern the disease mechanisms to improve therapy
and to enhance knowledge of means of breventing the disscase.

It was pointed out to the Committee that an overwhelming majority
of the patients were illiterate and if.they were below the oge af
consent their parents were 1lliterste. This made- 1t ilmpossible

to obtain informed eonsent for proposed studies in well over 99%. .. -
of the patients. The Pakistani members of the Committee agreed
that all patients or parents of patients would readily put a mapk.

" on a plece of paper acquiescing to experiments But they would

have no appreciation of what might or might not be done. In con-
sequence the Committee went on record to the effect that respon-
8ibility for experiments rested directly on the Director of the
laboratory and his Deputy Director. The committee further went

on  record thot the establishment of such a Committee who would be
consulted from time to time on changes in experimental design would
probably an acceutable legal device but it did not absolve the
Directorshiy of the Loboratory from its responsibilities.

ITEM 2: .

The research protocols listed in this item on the agenda were
revieved by the Committee from the standpoint of "human experimenta-
tion" in its broadest aspects. No attention was paid in the formal
Committee meeting to laboratory procedures.

The Director pointed out that it was the general rolicy of the
laboratory to use only procedures which had been well documented
by use in University hospitals throughout the world. The Director
further informed the Committee that in instances in which a Proce-
dure whose sofety had not been documented the Committee would be
eilrcularized with the Proposal and o mail vote taken.

The Committee approved the procedures in experimental design in
80 far as the techniqgues involving human subjects, with the
following observations:-

(Cont'd ... Enclo-3)

PAKISTAN-SEATO CHOLERA RESEARCH EAQ;
BOHAKHALI, DAGCA
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Enclosure 3. (Continue@) -2 -

Protocol Number 22

"Demonstration of sbnormal permeability in human cholera"
( Dr. CGeral Keusch ).

Because of the incidence of anaphylactie reactions in the more common instances
of hypertensive reactions following the administration of iron dextran intra-
venously, the committee felt it would prefer not to give approval to a project
in which iron dextran was to be glven intravenously. It is recommended rather
than a safer molecule be found which could be identified in the tissues, than
iron dextran itself.

Protocol Number 15

"The effect of hyperimmume Plasma on the e¢linical course of acute cholera®.
( Dovid-B. Sachar, ond Zahidul Hoque ).

It was felt by the Committee that the passing of perimmune convalescent
Plasma from individual patients wos o safe procedure since patients are to be
given gamme globulin one week and one month following administration of the
hyperimmine plasma.

The Director of the laboratory told the Committee thot visitors to the
laboratory the previous week, Dr. Elvin Kabat and Dr. Howard Goodman, W H O
consultants in immunology, had suggested that an alternative procedure

would be to use pooled convalescent sers which had been processed to remove
the gamma globulin fraction. During the process any hepatitis virus would be
destroyed. The Committee agreed that this would be a safe procedure but the
Committee went on record as believing that the use of the whole convalescent
sera should be studied and results compared with the specific administration
of gomma ‘globulin from convalescent sera.



PAKISTAN-SEATQ CHOLERA RESEARCH LABORATORY

=I‘ij
TECHNICAL COMMITTEE MEETING
14 - 16 February 1967.

Research Protocolssubmitted to Clinical Investigation
Committee at its meeting on 26 November, 1966.

EPIDEMIOLOGY STUDIES:

1.
Za

7
8

Cholera Vaccine Field Trials. ( W. H. Mosley, M.D.).

The Effect of Cholera Vaccination on the Course of Clinical
Cholera. ( W.M. McCormack, M.D., W.H. Mosley, M.D. & Dr.M.Rahman).

Serologic Survey for cholera antibody in an American population
Iiving abroad. ( W.M. McCormack, M.Ds)}.

A Comparison of the Seroclogical Response of Cholera Vacc¢lne
in man with the Potency deftermined by the Mouse Protection

Assay. ( W.H. Mosley, M.D., in collaboration with Dr.J, Feeley
& Dr. M, Pittman).

Serologic Studies with Cholera Vaccine. ( Drs. W.M.McCormack,
Ranjit K. Barui, Ansaruddin Ahmed & wW.H. Mosley).,

Immunochemical Studies of Antibodies in Cholera. ( W.H. Mosley,MD
Dr. ansaruddin Ahmed, Mr., Samin Ahmed & Dr. Paul Crabbé).

Rayer Bazar Community Study. ( W.H. Mosley, M.D.).
Rayer Bazar Infant Study. ( W.H. Mosley, M.D.).

CLINICAL STUDIES:

O

10.

11.

12.
13.
14.

15,

16.

17.

Protocol for oral glucose and Electrolyte Therapy in Cholera.
( Drs. N. Hirschhorn, Taylor, Sachar).

Intestinal Electrolyte and Water Fluxes and Transmucosal
Potentials in acute cholera. ( Dr. J.0. Taylor & Dr. D. Sachar).

A Technique for the Measurement of Transmural Electric Potentlal.
in the Intact human Intestine. ( David B. Sachar,M.D. & J.R.Saha).

Tetracycline Lavage Study. ( R. Northrup, M.D.).
Antibiotic Study. ( Dr. 4.w. Karchmer & Dr. George Curlin).

Cathartic Purgation of Convalescent Cholera Patients
(Dr. N. Hirschhorn, Dr. Mojid Mollah & CRL Ward Staff).

The Effect of Hy%erimmune Plasma on the Clinical Course of
Acute Cholera ( David B. Sachar,M.D. & Z. Hogue, M.B.B.S.).

Therapy of Acute Cholera with Bacteriophage. (Dr. K.A. Monsur &
N. Hirschhorn,M.D.).

Bile Salts and Bile Pigments in Rice Water Stool. (Drs. Irvin
H. Rosenberg & Norbert Hirschhorn.)

(more)



CLINICAL STUDIES: (Cont'd).

+ 18, A’'Study of Intracellular and Extracellular Composition Changes
During the Initial Therapy of Acute Cholera. ( Drs. Northrup,

J. Kinzie & M. Rahman).,
19, Experimental Cholers in Monkeys. ( Mr. Ighalul Hgsan).
20. Autoradiographical Study of Intestinal Permeability in

Acute and Convalescent Cholera Patients. ( Drs. J. Kinzie,
R. Northrup & A. Abraham),

2l. Suggested Protocol for the study of enteric biopsies from 4 ‘
cholera patients with the electron microscope. (Dr,indrew Abraham

22. Demonstration of Abnormal Permeability in Human Cholera.
( Dr. Gerald Keusch).

23. Report on Clinical Laboratory Section. ( Mr. S. Z. Ahmad) .

BACTERIOLOGY STUDIES:

24. letracycline action against V. cholerse in vitro. ( R. Korthrup,
bre. M. I. Hug & R. Rahman).

25. Relationship of Growth cycle of Vibrio Cholerae to production
of " Skin toxin". ( Mr. S,I. HaSan & M. . Huqg).

26. A Study of Resistance of V. Cholerae to Various Antimicrobial
agents. ( R. Rahman, P.K. 8. Neogy, & M.I., Hug).

7. Comparison of the Division time of non Agglutinable vibrios
with aeromonas, pseudomonas and commemonas and also with a
standard vibrio culture. ( R. Rahman & M.I. Hug).

28. Study on Cholera Phages. Phage typing of all the V. Cholerae
isolated in the Lab. by using Routine Test Dilution method of
Typing. ( Mrs. 4. Alam, Mr, M.I. Hug).

29, OStudy on Cholera Phages. Routine Survey for the detection of
Cholera Phage from Patients with Vibrio and also non Vibrio
di&I‘I‘hoea. ( J.\'irSe A- .Alaln & IVIro IVICI. Huq)o

30. Sensitivity patterns of the pathogenic members of the entero-
bacteri acae group with special reference to salmonella,

shigella and path. E. colil isclated. ( P.K.B.Neogy & M.I.Huqg).

3l. Study of the Pathogenic Escherichta coli in children suffering
from gastroenteritis in the study area Dacca City and Suburbs.
( G. Kibriya, W.U. Ahmed & M.I. Hug).

32. Effectiveness of Enteropathogenic E. Coli in causing diarrhoea:
Gut inflamztion by loof technique in suck.ing rabits.
R. Rahman & M.I. Hug).

(more)



BACTERIQLOGY STUDIES: (Cont'd)

33.

34.

35.

Staphylococcus enteritis: i survey of Staphylococcus in the
stools of diarrhoea patients and normal persons. ( G. Kibriya,
WeU. dhmed & M.I. Hug).

Effectiveness of using higher incubation temparature for
selenite hroth for the isolation of salmonella,
( G. Kibria, W.U. shmed & p. I. Huq) .

To compare the effectiveness of Japanese manufactured TCBS
Media with TTGA (Monsurs) & Ga (Goodner) Mediaz used for
routine isolation in CRL. ( G. Kibryia, W.U. Ahmed & i.I. Huq).



PROT CCOL
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PROTOCOL

CHQLERA VACCINE FIELD TRIALS

w. M. Mosley’ M.DO

1. RESEARCH PLAN

A. Introduction & Sepcific Aims

The CRL has conducted two cholera vaccine field trials in rural
East Pakistan since 1963, These trials have utilized 3 commercially
prepared phenolized cholera vaccine which had a very high potency
based on mouse protection tests and a purified Ogawa antigen prepared
by Drs, Watanabe & Verwey. These trials established the effective.
ness of a single injection of the cholera vaccine in reducing the
cholera case rate by 72-75% as compared to the controls. This effecsy
tiveness was maintained for over one Year in the adult population,
however, there was a considerable drop in the vaccine effectiveness
in the children. The Ogawa purified antigen was virtually ineffec-~
tive in children but produced some protection in adults. One

in the immunized children the cholera case rate remained much higher
than in the unimmunized adults,

In September 1965 ;3 serological survey was conducted in the
vaccine trial population, This revealed that in the endemic area
there was an increase in antibodies in the population with increas-
ing age, and further, that the antibody titres in the population
receiving cholera vaccine was significantly higher than in their
corresponding controls, This was true even of the population that
had received the cholera vaccine two Years prior to the survey,
however, in the population that received the purified Ogawa antigen
the titres were not significantly higher than in the controls except
in the oldest @ge group. There was a remarkable correlation between
the cholera case rate in the population and the antibody titre as
determined in the serological survey. Thus in the children with
the highest case rate there was the lowest antibody titre, Like-
wise in the vaccinated children who had a higher case rate than .
the unvaccinated adults, the antibody titre was lower than in the
adults,

for children who have the highest cholera case rate. The serolo-
gical survey Suggested that more intensive immunization of the
children either by multiple injections ox larger doses could raise
the antibody level of the children to that of the adults, and
>resumably correspondingly provide them with a much greater degree
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In this study a standard commercial cholera vaccine will be
given to approximately 40,000 children between the age of 0=14
years in a double blind controiled trial in the Matlab Vaccine
Field Trial Area. Effectiveness will be measured both by cholera
case count and by serological survey, The specific aims will be:

1. To determine the level and duration of protection of
a single dose vs., two doses of the cholera vaccine as
compared to the control vaccine.

2. To determine if there is a correlation between the
serological response induced by the vaccine and the
level of protection provide .

At the end of the year a booster dose will be given to one-half
of the group that received two injections of cholera vaccine the
preceding ycar. During the following cholera season a further
serological survey will be made. The specific aim of this proce-
dure will bes

3. To measure any fall in protection that occurs in the
groups that received one or two doses of cholera vac-
cine and determine if it correlates with a fall in the
serovlogical response.

4. To determine if a booster dose increases the lcvel eof
protection as well as the serological response as com-
pared to the population group that had received either
2 single injection or two injections of cholera vaccine
one year previously.

The long term goals of the vaccine field trizls are to
provide a sound immunological foundation for the development of
a good cholera vaccine, At present there is not a satisfactory
laboratory model for preliminary evaluation of potential cholera
vaccines, This study will provide data as to whether or not the
serological response to the vaccine induced in man may be a good
measure of the potential effectiveness of the vaccine in protect-
ing against cholera.

B, Methods of Procedure

The cholera vaccine field trial will be a double blind con-
trolled study conducted in the Matlab Bazar Vaccine Field Trial
area and the design will be essentially similar to that of the
two previous field trials.

The cholera vaccine will be a product prepared by a commerical
U.S, manufacturer and will be potency tested and safety tested
by the Pivision of Biological Standards of the National Institutes
of Health. A dosage of 0.5 ml. will be given to all participants
in the trial. The control vaccine will be either a Tetanus Toxoid
or a Tetanus~Diphtheria Toxoid. The vaccine will be designated
with a code letter.
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The will be four vaccine groups in the trial; each group is
expected to contain about 10,000 persons. The groups ares

Group One; two injections of the control vaccine,

Group Two; one injection of the cholera vaccine followed
by one injection of the control vaccine,

Group Threes two injections of cholera vaccine,

Group Fourjtwo injections of cholera vaccine and after
one year a third injection of cholera vaccine,

©o. in
The interval between the first two injections/each of the
above groups will be approximately one month.

Assignment of the Vaccine: In order to include approximately
10,000 children in each vaccine group, or a total of 40,000
children the total population to be covered will be about 110,000
in approximately 100 villages, Prior to assignment of the vac-
cine the entire area to be included in the trial will be censused.
Census books will be made up in triplicate for each village and
each village will be mapped., Each individual will be assigned
an individual census number and the entire census will be put on
ICT punch cards for machine processing., Each family will be
issued a census card indicating the census numbers of the family
members.

The population to receive the vaccine will be stratified
into the age 'groups: 0-4, 5-9, 10-14. The four vaccine groups
listed above will be assigned within each of these age groups in
strict alternation, and the assignments will be recorded in the
village census book.

The vaccine will be administered by four teams with jet
injectors. The teams will go village to village, locate the
children and administer the designeted vaccine and record the
data in the census book., Vaccination of the entire area by
these four teams will take approximately one month. After com-
pleticn of the first round of vaccination the teams will then
begin again and administer the second assigned dose.

. Surveillance for cases: Surveillance for cholera cases will
be maintained both by the Field Hospital in Matlab Bazar as well
as by house to house surveillance by field assistants. The field
hospital has been operated by the CRL for two and half years and
has established an excellent reputation as a cholera treatment
center (cholera mortality rate 0.5%). Over 90% of the severe cho-
lera cases are expected to spontaneously seek treatment at this
hospital. Because of the wide area covered by the vaccine field
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trial with the most distant village being approximately 20 miles
from the hospital, five speed boat ambulances will be stationed
at various points along the major river and canals to provide
rapid transportation to the hospital. -

Surveillance in the field will be conducted by a daily house
to house check for diarrheal disease by a lady field assistant who
will usually be a resident of the village under observation.These
- lady field .assistants will be supervised by field assistants who visit
every village at least twice a week and will record all diarrheal 1i11l-
ness on standard froms and take cultures from severe cases of diarrhea
and see to it that all cases get proper treatment. The field Assis-
tants will be supervised by sanitary inspectors who will provide weeklv
checks of 21l areas to insure that work is being properly performed.

Bacteriological Methodss A case of diarrhea will be classified
cholera only if there is a positive bacteriological culture for V.
cholera., All hospitalized cases will have rectal swab cultures which
will be plated directly on Monsur's media and gelatin agar and also
placed in bile peptone transport media and examined for cholera vibrios
by the usual techniques established in this laboratory. The field
asslstants will obtain rectal swab cultures from all severe diarrheas
which will be placed in bile peptone transport media for shipment to
the laboratory where they will be examined for cholera vibrios.

Serological Studies: Prior to the administration of the first
injection a randonm sample serological survey will be conducted on the
vaccine trial population. 100 samples will be collected from each of
the age groups 0-4, 5-9, and 10~14 in each of the four vaccine groups;:
in addition 200 samples will be collected from the adult population in
the vaccine field trial area. During the peak of the cholera season,
approximately three months after the sec¢ond cholera vaccineinjection,

a second serological survey will be conducted following the same design
stated above. Approximately twelve months latery three months after

the third cholera injection and again during the cholera season a third
serological survey will be conducted. In addition to the serological ‘
surveys in the field, paired sera specimens will be collected from all
hospitalized cases from the vaccine trial area.

The serological specimens from the field will be collected from
finger prick blood into 50 lambda capillary pipets and diluted 1:10
in 0.45 ml. of saline, stored in a portable field icebox and shipped
to the laboratory. Titres for agglutinating and vibrioci-sl antibodies
will be determined by the mic==-..%% %~ teghn®-mar whinh have been deve-
loped at the CRL., A detailed description of the serological technigues
will be in a separate protocol.,

Analysis of the Datas All data obtained from the vaccine field

trial will be put on ICT punch cards for processing by machine. The
cholera case rates in each of the vaccine groups as compared to the
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controls will indicate the efficacy of the various vaccine schedules
outlines above. To determine the tomparability of the vaccine groups
the non-cholera diarrhea case raté for the various vaccine groups will
also be analysed. In addition, the serological survey c¢onducted prior
to administration of vaccine will indicate the immunological compara-
bility of the various vaccine groups.

The serological survey conducted three months after the second
cholera injection will be analysed to determine the relative serological
‘response elicited by the various vaccine schedules, In addition the '
cholera case rate will be correlated with the antibody titres in the
population groups. In the second year, the serological survey three
months after group four has received a booster injection will provide
information on the persistence of antibody in the two groups which had
recsived -ither one or two cholera injections one year prior to the
survey and in addition would provide information on whether a booster
dose provides a boost in the serological response. Further at this
time the cholera case rate for the second year can be correlated with
the antibody titres in the population.

The serological studies of the hospitalized cases will be analysed
to determine whether or not the so-called vaccine failures, i.e., per-
sons who received cholera vaccine but subsequently went on to develop
cholera represent persons who serologically either had a very poor res=
ponse to vaccine or whetber there is no apparent relationship between
antibody titre and risk of developing the disease.

C - Significance of this _Reserach:

Both cholera vaccine field trials carried out by the CRL as well
as the Philippine vaccine field trial conducted in 1964 have utilized
only a single injection of cholera vaccine, In the Philippine trial
there was a rapid and complete falloff in protection within the first
3-6 months after injection. Likewise in the Matlab trials there was
a loss in protection in children with the second cholera epidemic app-
roximately one year after injection though protection was sustained
in adults., One explanation for this fall in protection is that the
Philippine vaccine trial population as well as the children in the
Matlab trial were receiving their first injection and therefore, had
only a primary response whereas the adults in Matlab were receiving
a booster and thus had a more sustained response, This hypothesis is
supported by the serological survey conducted in the in the Matlab
population in 1965,

The present protocol will analyze this question futther by deter-~
mining if a booster effect is obtained with two injections as comparer
to only a single injection and more importantly whether protection is
more sustained with two injections are given initially as compared to
2 single injection. In addition it will also determine whether additi-
onal boostc. respouse itz clicited by a third injection at the end of
one year.
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The cholera vaccine used in the two previous trials in Matlab was
of unusually high potency and also _had a higher toxicity than is pre-
sently acceptable, The present protocol will test a vaccine that is
acceptable according to present -U.Ssstandards. In the two trials
already carried out .using the;po;eqtg§h¢1era vaccine there. was an exce-
llent duplication of results with the potency of a single injection
being estimated at 72 & 75¥% effectivehess as compared to a control.
Thus,” with this level of consistency being obtained in the field trials,
it wlll be possible to indirectly compare protective effectiveness of
the cholera vacc¢ine to be used in this trial with the vaccine uséd in
the previous field trials, ' N

The most significant aspect of this study will be the comparison
of the serological response induced by the. vaccine with the level of
protection. Ther 1965 serological survey has'indicated.:an jexcellent
correlation of the level of protection of the population with the level
of antibody produced by the vaccine. This protocol will extend these
observations by providing a one injection and a two injection group as
compared to the control the first year and the same two groups plus a
third group which has received an additional booster as compared to
the control in the second yeax. If this study provides additional evi-
dence indicating that antibody titre is a measure of protection then
the serological response in man can be used both as a lab test in pre-
liminary evaluation of'cholera vaccines as well as in studying popu-
lations. to determine their level of immunity to choler infection.
This last observation would be exceedingly valuable in.the control of
epidemic cholera particularly in determining the susceptibility of a
population and in evaluating the effectiveness of vaccine campaigns.,

D Facilities Available:

This trial will be conducted in the Matlab Vaccine Field Trial Area
in Matlab Bazar Thana in Comilla District. This is the same area in
which the two previous field trials bave been conducted. In the past
year the CRL has constructed a two-story brick hospital in Matlab Bazar
for use as the treatment center as well as office space for the epide-
miological field staff., Quarters for the physician have been obtained
from the Govt. of East Pakistan., Nine outboard motorboats will be
available to provide ambulance service from the more remote areas of
the field trial as well as for support for the field surveillance
activities, Communications between Dacca and field trial area will be
facilitated by two jet boats as well as the launch "The Joseph E.Smadell,
Supporting the field work will be the bacteriology labs, the serology
labs and the statistics section of the CRL in Dacca. :

SUPPORTING DATA

A~ Previous W@rk done in this or Related Fieldss

The CRL has alieady conducted two vaccine field trials in the Matl-b
Bazar area. The details of these two trials have been described in tho

PAKISTAN-SEATO CHOLERA RESEARCE MNARy
MOHAKHALIL DACCA;
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1964 and 65 CRL Technical Committee Reports. In the first.trial 14,000
persons received either a cholera vaccine or a typhoid vadcine control,
In this study the efficacy of cholera vaccine in protectifg against ‘
cholera was demonstrated for the first time in a double biind control
study. The following year the same cholera vaccine, a purified Ogawa
antigen and a Tetanus Toxoid control were administeréd to additional
25,000 persons. This study confirmed the findings of the pevious year's
trial as regards the c¢holera vaccine and at the same time demonstrated’
that the purified Ogawa antigen had only a minimal protective effect.

During the past two and half years that the field trials have been
in operation, there have been only three cholera deaths mmong the 39,000
persons in the trial giving a case fatality rate of less than 1%. Two .
of the deaths had received cholera vaccine. All three refused treatment.

In september 1965 a serological survey was conducted in these vac-
¢inated populations. A random sample of 2,000 persons was selected for
the survey. 1,575 persons were located and blood specimens were obtained
from 1,572, This survey revealed first that in this endemic area there,
was an increase in antibody with increasing age. In addition the surve?
revealed that the population receiving the cholera vaccine had signifis
cantly higher titres than the population receiving the control vaccine’
and further, one of greatest interests there appeared to be a direct
correlation between the level of antibody produced by the vaccine and
the decrease in the cholera case rate. Of particular interest was the
fact that the vaccinated children had a much lower antibody level than
the unvaccinated adults and correspondingly their cholera case rate wag
ten times higher than unvaccinated adults. It was this observation that
led to the design of the present protocol for determining whether mul-
tiple injections and a booster can raise the antibody titre of children
to that of adults and correspondingly produce a marked reduction in the
cholera case rate, ‘

A pilot study for the present protocol was held in Ludua Village
in Matlab Bazar Thana where the population was to receive a two injec-
tion schedule of cholera vaccine and a control vaccine one month apart
and have a serological specimen taken prior to the first injection and
six mohths after the second injection. This study was conducted in
October 1965. Among the 1,193 persons available for this study 777 or
65% completed the schedule of both injections and the serological spee-
cimen., More details of this study are in the 1965 Technical Committee
Report.

B~ Persona ublicationss
A present no publications are in the general medical literature

in the areas discussed above, Preliminary e pers are in the 1965 CRL.
Technical Committee Report with the following titles:
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l. Vaccine Fleld Trial

2. Preliminary Analysis of the Serological Surveyfor Cholera
Aatibodies in the Matlab Vaccine Field Trial Area

3. Preliminary Report of the Effective Dosage & Immunization
Schedules on the Antibody Response to a Proven Potent
Cholera Vaccine; Ludua Vaccine Trial

BUDGET

The budgetary items include the following:

1.

2.

6.

Personnel Services: this includes the salaries of the
physician, two nurses, two aide-nurses, the ward boy,
darwans and peon associated with the operation of the
field hospital, For field surveillances this includes
the salaries of the two sociologists who act as field
surveillance supervisor and deputy field surveillance
supervisor, 9 sanitary inspectors, 45 field assistants
and 72 lady home visitor: In addition this includes the
salaries of 5 speed boats drivers, the barge care-taker,
the four employees operating the launch, and for six
months out of the year approximately 75-90 country
boatmen.

Travelling and transportation of persons include the
cost of gasoline, o0il and diesel fuel for the cperation
of the speed boats and the launch to provide the regular
communication services between the field trial area and
the villages and Dacca.

Printing and reproduction costs include the cost of prew
paring standard forms for surveillance work and hospital
records.,

Other contractural services include the cost of repairs
and maintenance on the building in addition to the cost
of binding census book,

Supplies and materials include primarily the cost of medi~
cations for operation of the hospital and the cost of the
paper for census books, etc.

Equipment includes primarily the cost of equipping the new
hospital building which has just been completed with chairs,
beds, tables, on so forth.
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3. BUDGET (Cont'd):

7. Capital expense includes the cost of construction of the
hospital.

8, Other major expenditures which are not included in the
rupee fund are approximately 82,000 a year spent for
intravenous fluids imported Switzerland, 5,000 for the
cost of 8 jet injectors nnd $4,000 for the cost of
three additional speed boats and seven additional motors
to provide adequate coverage ¢¥ the cxtended vaccine
trial area.

STATEMENT OF EXPEWDITURE IINCURRSD FOB V.T.S. MATL.B

Heads of Accounts Actual Expenditure Projected for
from July to April F,Y{- 1966
1. Personnel Services Rs, 201,901.22 Rs. 252,000,00
2., Travel & Transportation Vv 111,018.64 126 ,000,00
of Persons -
3, Transportation of things 11.50 ' 100,00
4, Rent,Communication and 347,540 700,00
Utilities.
5. Printing & Reproduction 1,800,00 5,000,00
6. Other Contractual Services 8,510.30 12,000.00
7. Supplies & Materdianls 26,711.77 32,000.00
8., Equipment 5,330,00 7,000, 00
R, 355,630.97 Bs. 434,800.00
9. Capital Expense 77,205,00 8%,844,00
TOTAL: eeus Bs. 1433,535.97 Bs, 518,644,00

e — = e~

1/ Includes cost of 7,040 gallons of gasoline and 352 gallons of
nobile 0il @Rs,.3.31 and @ fs,8.71 consumed for operation of boats,

Also includes Rs.13,561.65 beilng the cost of diesel oil for
operation of launch,. '



PROTOCOL

The Effect of Cholera Vaccination
on the Course of Clinical Cholera

Dr. W.M. McCormack, Dr, W.H. Mosley
and Dr. Mizanur Rzhman

RESEARCH PLAN

A~ Specific Aimsg

It has been shown that cholera vaccine can
protect against cholera but that it is not 100% effective,
The specific objective of this study will be to determine
if the clinical course of cholera is modified in those
vVaccinated patients who become i1l.

Be metnods of Procedure:

A cholera vaccine trial will be launched in the
Matlab area in the fall of 1966. Cholera vaccine in dif-
fercnt dosage schedules will be compared to a placeho
(Diphtheria-Tetanus Toxoid). This trial will involve ap=-
proximately 60,000 persons under the age of 15 years.
Intensive surveillance will be carried out in the vaccine
trial area and it is anticipated that the majority of
cholera cases will be detected and referred for hospita-
'ization and treatment at the field hospital in Matlahb
Baw:-, The following modifications of the procedures,
now in -ffect, at the Matlab-CRL hospital will be made
in order t. facilitate the study:

l. All VTS patients admitted will have rectal
swabs for V., Cholera taken daily.

2, All VTS patients admitted will be treated
with intravenous fluids only, This will
be necessary because of the demonstrated
modification of the clinical course of
cholera by antibiotics, If, in the opinion
of the physician-in-charge antibiotic
therapy is indicated for medical reasons,
the patient will be dropped from the study
and appropriately treated,

3. A convalescent plasma protein sample will
be obtained in addition to an acute sample,

PARISTAN-SEATO CHOLERA RESEARCH A%
MOHAXHALL DACCA;
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4, Patients, who are bacteriologically positive
for V. Cholera, will be kept in hospital
until 3 consecutive negative cultures have
been obtained, A feedback system will he
instituted so that results of the bacterio-
logic examination of rectal swabs will be
available to the physician at Matlab.

J. A serum sample will be obtained daily from
each bacteriologically positive patient
for 10 days. -

The following criteria will be used to compare
the clinical course of those patients who have received
cholera vaccine and the clinical course of those patients
with cholera who have received the control vaccines

1. Decrease in plasma protein from admission
to discharge,

2. Percent gain in body weight between admisge
sion and discharge,

3.. Pulse on admission.
4, Blood pressure on admission.,
3, Total stool volume in cc per kg.

6. Total intravenous fluid requirement in
cc per kg,

7. Day of last positive culture for V. Cholera,
8. Day of &nd of diarrhea.
g. Admission and discharge antibody titer.

Ce Significance of this Resecarch:

Until such time as a vaccine for cholera can
be developed that is truly 100% effective, it will be valu-
able to know what effcct, if any, vaccination will have
upon the clinical c¢ourse of cholera.

D~ Facilities Available:

The 1966 Pakistan-SEATO Cholera Research Laboratory
Field Trial will be conducted in 134 villages in Matlab
Thana. This trial will involve about 60,000 persons under
the age of 15 years., Two doses a month apart will be given
to each participant. There will be four groups:

a. Tetanus-Diphtheria Toxoid (control).

b. One dose of cholera vaccine followed by

A Aaeceo A~f mrAarmt ool e ®
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Cas Two doses of cholera vaccine.

d. Two doses of cholera vaccine followed by
a third dose of cholera vaccine in a vyear.

Vaccination will be carried out in the fall of
1966 and will be completed before the beginning of the
cholera season. Intensive surveillance, which will inc-
lude a daily visit to each vaccinated family, will be
carried out in all the villages. All patients with severe
diarrhea will be referred to the field hospital in Matlab
Bazar, Less severely ill patients who are not referred
to the hospital, who have both diarrhea and vomiting, will
have a rectal swab taken which will be cultured for cho=
lera vibrios, The field hospital in Matlab Bazar is
situated in a wing at the newly constructed rural health
center. 1In charge of the hospital is a M.B.B.S. physi-
cian who has had several years of experience in the
Epidemiology and Clinical Research Sections at CRL., The
record of the Matlab hospital in the treatment of cholera
is comparable to that of the parent hospital in Dacca,
A code has been devised (Clinical-Epidemiological Code
000) which is routinely completed on all patients admitw
ted to the hospital. This code reports in a2 manner suit-
able for machine-processing both epidemiological and
clinical information., These code sheets are prepared
by a specially-trained sociclogist and checked by a
physician,

'SUPPORTING DATA

A- Previous Work done on this project:

It has been conclusively shown in this and
other leboratories that the clinical course of cholera
can be dramatically modified by the administration of
tetracycline and other antibiotic agents. In reviewing
the experience of the first three years in the vaccine
field trial in Matlab, we have found that in all vaccina-
ted and control groups about the same percentage of patients
with positive cultures for V. cholera, required hospi-
talization, i.e., about 53%, However, an analysis of the
hospital course of the 31 vaccinated patients compared
with the 82 control vaccine patients, who were admitted
to the Matlab PSCRL hospital with clinical cholera, has
disclosed a somewhat milder clinical course in the vace
cinated group. Although the differenes are not statisw
tically significant,; the vaccinated group had less total
stool volume, less total I.V. fluid requirement and =a
shorter duration of diarrhca., All patients in both groups
were treated with antibiotics and for this reasocn, all
would be expected to have had a modified course.
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B~ _ Personal Publications:
None
C- Results Obtained by Others:

El-Ramli (1948), in a ¢linical study of cholera
cases during the 1947-43 epidemic in Egypt, found that
the moxtality rate in unvaccinated patients was 17.3%
whereas thce mortality rate in patients who have received
cholera vaccine, at least 7 days befcre the onset of their
illness, was only 7.6, Shousha (1948) noted mortality
rates in different fever hospitals in Egypt and found that
the fatality rate was 26.5% and 42,90 in the vaccinated
and non-vaccinated 9roups respectively, In the joint
Philippines-Japan W.H.C. Chelera E1 Tor Research Project
conducted in the Republic of the Philippines from June
to December, 1964 a comparison of syinptoms among ccnfirmed
cholera cascs showed no differcnce in the vaccine and the
control groups. They concluded that vaccination does not
alter the symptoms or the coursc of cholera once the in-
dividual has developed the discasc, 1In this study a com-
parison of the duration of diarrhea was also done. This
showed no difference bctween the control and the vaccinated
group although there is a definite trend for the course
to be longer in the controls.

D~ Justification of Buddeta

The majority of the p¢rsonnel and equipment
hecessary fer this study are already provided for in the
vaccine field trial and in the Matlab hospital. Proces~
sing of the data would require approximately onec month's
time by one of our key~punch operators. No permanent
equipment will be needed. It will be neccessary to provide
additional intravenous fluid as the lack of antibiotic
treatment required by this protocol will result in an
increased intravenocus fiuid requirement or approximately
five liters per patient. The increased burden placed on
the CRL hospital staff at Matlab may necessitate the pay-
ment of overtime or the hiring of extra nursing personnel.
The increased load in the bacteriology scetion, due to
the introduction of daily culturing, will also have to
be considered.



3. BUDGET
A-  Personnels

1, Key-punch operator (1)

for 1 month Rs 500,00
2. Extra nursing personnel
(1) for 3 months Rs 500,00
B- Permanent Equipment:

Noneg

Cu Expendable Equipment:

1, Intravenous fluid - 1,000 liters
@ Rk 3.5 per liter ks 3,500.00

2. Food for 200 patients for
4 additional hospital days RBs 2,400.00

3. Miscellaneous expendable
egquipment approximately ks 500.00

D- Travel and Transportation:

No new expenses

Total..ueln-.oao-.ooo....oneoo.ln ﬁs 7’400:}00
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S ‘Serologic survey for cholera antibody in an American -

population living abioad

Dr. W.-McCormack

Te RESEARCH PLAN:

A, Specific objective: The specific objective of this study is to
determine the effect of repeated vaccination with standard cholera vaccine
on the antibody titer of American individuals presently residing in East
Pakistan.

B. Methrd of procedure: Bach American employed by the Goverrment
of the United States in an offiecial capacity in East Pakistan is under
the care of the Health Unit at the American Consulate in Daceca. Interna—
tional regulations require that cholera re-vaccination be given every sir
months. The inje-tions are given at the Consulate Health Wnit by the
Consulate Nurse under the supervision of the Consulate Physician. The
International record for vaccination and immunization must be presented at
the time of inoeulation,

Each American presenting at the Health Unit for the gin monthly
cholers booster will be asked to partieipate in this study. Those who agree
will have a finger prick sample of blood collected into a 50 lamda capiliary
pipet and discharged into 0.45 ce of saline in a sterile vial. This sera
will be refrigerated until it can be transported to the serology laboratory
at the Pakistan -SEATO Cholera Research Laboratory. At the laboratory, the
serum saline supernate will be separated from the cells and frozen. The
supernate will be maintained in a frozen state until tested. Titers will
be determined for vibriocidal, agglutinating and toxin neutralizing cholera
antibodies by the methods already in use by the laberatory.

At the time of the serum collection, a questionaire will be campled
for each study participant using the information available on the internatiopal
certificate. In addition to the name, age, and sex of the individual, the '
date of each previous cholera inoculation will be recorded. The completed
forms will be forwarded to the statistic unit of the Epidemiology section
at PSCRL. The following information will be c=ded onto ICT cards for mechanigal
pProcessing: Age, sex, total mmber of cholera injection received, interval
since last cholera injection, vibriocidal titer to Inaba, vibriocidal titer
to anwa, Agglutinating titer to Inaba, Agglutinating titer to Ogawa, and
toxin neutralizing antibody titer.

.. C. Significance of the research: It is a long range aim of the
Epidemiology Section at the PSCRL to re-evaluate the effectiveness of the

containing 8,000 million organisms per cc. and which is given initially

in two doses of 0.5 c¢c and 1.0 cc at a 7-28 day interval with booster doses

of 0.5 cc six monthly thereafter. There is evidence from our endemiec chnlera
area in Matlab Bazar that there is an association between circulating an.’.z. -
titer and pronection from cholera. If this is indeed the case, it will

( more )
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be of a considerable importance to develop a cholera vaceination- dose
and-dosages schedule that will produce the highést and most prolonged
aniibody titers.

D, Fagilities available: The Health lmit at the United States
Consulate General is at present staffed by a physician and a nurse. At
any given time, there are approximately 300 "official" Americans in
Bast Pakistan. The turn over rate is about 50% per year. Many have
been in the Foreign Service for a long period of time and have received
repeated cholera inoculations. All are required by International regula-
tion to receive a cholera re-inoculation every six months. It is respon-
sibility of the Consulate Health finit to provide this inoculation. It is
a routine already established to send a reminding notice to each individual
every six months. The information required for the completion of the
qQuestionaire will be obtained from the International certificate which
must be presented. In most cases this form could be completed by the
study participants themselves. A messenger routinely calls daily at the
Consulate Health Tnit to bring specimen from the Health Unit to the PSCRL.

The Cerology Section at the PSCRL is equipped %o routinely process
large numbers of samples for vibriocidal, agglutinating, amd toxin
neutrilizing antibodies. The number of samples involved in this study
can ve easily handled, The statistics unit has been the personnel and
equipment to code amd process the information,

2. SUPPORTING DATA:

A, Previous worked done on this project: vwhile there have been many
studies on the immediate effect on cholera vaccination on antibody
titers, no studies have come to our attention where the relationship
between the number of previous cholera injections and antibody titer
have been evaluated.

B. Personal publications: None

C. Results obtained by others: No studies on the same type by other
have come to our attention.

D. Justification of the budget: It is estimated that in the course
of six months, about 250 individuals will agree to participate in this
study. The budget is calculated for this rumber of specimen. Results
obtained during this period will be analyzed. The cholera inoculation
program at the Health Unit is already in existence., A messenger already
carries specimens on a daily basis frem the consulate Health "nmit to
the PSCRL. The Serology Laboratory will require about one week to process
250 specimen which will involve the full time of two Technician for
this period. Coding and machine processing of the data by the statisties
unit should require no more than one week's time by one operator.



BUDGET

A,

Personnel
1. Serology Technician (2) for one week

2. ILey punch operatcr (1) for one week

Perrarent Bauipment

None.

+ Bxperdable Fouipment

1. Steri-sharp Lancets (250)
2. {Capillary tubes (250)
3. &orva vials (25))

4. ICT cards

- Iravel and Transportation

No additional cost.

Total:

Rs 250.00

Rs 125.00

Rs 15.00
Rs 40.CO
Rs 75.00

Rs 53;00

Rs 555,00
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A Comparisoa of the¢ Serological Response
of Cholera Vaccine in Man with the Potency
determined by the Mouse Protection Assay

Dr. W.H. Mosley in collaboration
with Dr. J. Feeley & Dr. M. Pittman

RESEARCH PLAK

A Introduction & Specific Aims:

The presently accepted potency test for cholera
vaccines is the Mouse protection test, This test con-
sists in immunizing groups of mice with graded doses of
the cholera vaccine under study and then challenging the
mice by the intraperitonecal inoculation of a standard
dose of cholera vibrios of either the Ogawa or the Inaba
sérotype suspended in mucin. The potency is calculated
from the number of surviving mice after a given interval
of time and is expresscd in terms of the potency relative
to a reference vaccine, There are several theoretical
recasons why this test may not be an appropriate expres-
sion of potency for a cholers vacecine in man. The most
obvious is that this test measures a mouse's resistance
to an intraperitoneal challenge of the organism while in
man the infecction is limited to the intestinal lumen, 1In
addition, there has been recent evidence based on studies
with the purified Ogawa antigen prepared by Dr. Verwey
that a vaccine which may show a high level of protection
against only the homologous serotype in the mouse may
actually cross protect against the heterclogous serotype
in man. kIn addition, serological studies with this vacw
cine¢ have shown that man develops an antibody response
against beth the homologous and the heterologous sero-
type and that the protective efficacy in man apparcently
correlated with the scrological response induced by the
vaccine,

This present study is being carried out in co-
ordination with Dr, Margaret Pittman of the Division of
Biological Standards, NIH and will be an ¢valuation of
the immunclogical response in infants to different cholera
vaccines, Specifically groups of infants will be given
7 different cholera vaccines to determines

i. if there arc detcctable differences in the
antibody response of infants to different
lots and different types of cholera vaccines,

2. to determine if these differences correlate
with the vaccine potency as determined by the
mouse protection test, and
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3. to determine if the differences in serolegical
Tesponse correlate with the vaccine potency
based on field trial studies in man (for those
vaccines used in vaccine field trials).

B Methods of Procedure:

The following vaccines will be used:

Vaccine B - this is the cholera vaccine usecd
in the 1963 and 1964 field trials in Matlab. This
is Lilly vaccine, Lot 6117-798226, a whole cell
cholera vaccine containing both Inaba and Ogawa
organisms,

Vaccine L ~ this is a whole cell cholera vaccineg,
Lederle, Lot 1976-81B, This represents a low po-
tency cholera vaccine originally sent to CRL for
field testing.,

Vaccine X - this is a whole cell cholera vac-
cine. Lilly, Lot 9GPO4 which is presently being
used in the 196- oholera vaccine field trial in
Matlab,

Vaccine J - this is a lot of bivalent whole
cell vaccine produgced by the Walter Rced Army Insti-
tute of Research. "It is prepared with a concentra-
tion of bacteria three times higher than in standard
and it is a lyophilized vaccine. It was used in ,
the W.H.0. sponsored field trial of cholera vaccincs
in Calcutta, India in 1965,

Vaccine P - this is a whole cell bivalent
cholera vaccine prepared by the Institutes of Public
Health in Dacca, Ezst Pakistan.

Vaccine 0 - tinis is a monovalent Ogawa vac-
cine which is prepared for an NIH reference standard,
This is a dried vaccine.

Vaccine I - this is a monovalent Inaba vac=—
cine also prepared as an NIH reference standard and
is also a dried vaccine.

Procecdure:

The study will be carried out in 6-12 months
old infants in the Sylhet Tea Gardens. None of these
infants have received any other cholera vaccine or had

any known exposure to cholera. 140 infants will be used
for this study; there will be 20 infants in each vaccine
group. The vaccines will be assigned to these infants

in a random manner. Two injections of 0.2 ml of each of
the vaccines are to be given with syringe and needle at
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an interval of 28 days. A serological specimen will be
obtained prior to the first injection and 7 days after
the second injection. Sorum specimens will be obtained
from finger tip blood. 50 microliters of blood will be
obtained in a calibrated capillary tube and diluted 1310
in 0.45 ml of saline in a screw-capped vial. These spe-
cimens will be refrigerated during shipment to the labo-~
ratory where the cells will be separated and the specimens
will be frozen until titrations are performed,. Aggluti-
nating and vibriocidal antibody titers will be performed
on the serum pairs using the micro-techniques developed
in this laboratory. Geometric mean titers will be cal-
culated and the relative potencies will be related to
the serological response induced by the NIH reference
vaccines, '

Dr, John Feeley, Laboratory of Biological Products,
DBS has assayed the mousec protective potency of each lot
of vaccine. The human antibody response to the vaccine
will then be¢ compared with the mouse protective potency
to determine if there is a direct correlation between human
antibody response and laboratory assay.

C- Significance of this Research;

This study is a small phase of a broad study
to evaluate the protcctive potency of cholera vaccines
in man, The cholera vaccine field trials conducted by
the CRL have demonstrated the protective efficacy of a
whole cell cholera vaccine and have shown that some pro-
tection could be induced by a purified Ogawa antigen.
Serological surveys as a part of these trials have demons-
trated that there was a direct correlation between the
antibody response induced by these vaccines in man and
the protective potency. This suggested that the antibody
response in man to a vaccine may be a useful measure of
the protective potency of a vaccine.

At the present time the primary measure of
vaccine potency is the mouse protection te%t. Recent
work by Dr. Verwey using the purified Ogawa antigen has
indicated that there is no relationship between the mouse
protective potency of a vaccine and the serological res-
ponse induced by this vaccine in man. Since the mouse
protective test is the present-day accepted standard for
evaluating cholera vaccine potency, it becomes important
to know what, if any, relationship there is between this
test and man's antibody response to the vaccine so that
the value of this test may be put in its proper perspec-
tive, This study in conjunction with the field trials
may lead to a laboratory test for vaccine potency that
best measures the potential effectiveness of the vaccine
in man, ;

D Facilitigs Availabple; .
§ .
The field studies required in this study will

he ;mmeand s e
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of Dr. Donald Mackay, the ¥edical Director. All antibody
titrations will be performed in the CRL serology labo-
ratcry. The mouse potency test will be done at NIH by
Dr. John Feeley,

E- Facilitics Regquired:

) There are no special facilities reQuired other
than what are listegd above asg already available,

SUPPORTING DATA:

A serological Survey conducted as a part of the

cholera vaccine field trial last year revealed a direct
correlation between the protective efficacy of the cholera

This data has been given in a separate report. In April,
1966 preliminary studies were conducted on the serological
Tesponse of infants to cholera vaccines. 120 infants were
studied utilizing 4 different cholera vaccine schedules
and. 3 different cholera vaccines. This study revealed
that a single injection of a high potency whole cell cho-
lera vaccine produced a negligible ferological response

in these infants, Two injectionsof this vaccine at an
interval of one week produced a marked secondary response
with the mean vibriocidal titer of approximately 1:300,
however, two injections of the same vaccine at an interval
of 28 days produced a better secondary response with a
peak mean titer of approximately 1:1200, Based on these
preliminary observations, the schedule of two injections
at a 28 days interval has been used in this present

P a1 L

o - T o evalunston differences between vaccines,

PAKISTAN-SEATO CHOLERA RESEARCE bag
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PROTOCOI,
Serologic Studies with Cholera Vaccine
Dr. Ansaruddin Ahmed, Dr. W, Mosley

I RESEARCH PLAN
A. Specific Aims

It is the purpose of this study to investigate serologic response
to and side effects from various dosage routes and dosage schedules
of cholera vaccine, specifically:

a. To determine the dose Tésponse curve within the tolerable
dosage range.

b. To determine the effect of cholera vaccine given by the
intradermal route on antibody response.

C. To determine the effect of varying the size of each dose in
a two dose schedule,

B. Method of Procedure

The study will be conducted in the Balisera Medical Department
in South Sylhet. Two large groups of patients will be utilized.
The first group (Group A) will consist of young-children who
have never received cholera vaccine and who have never been ex-
posed to ¥.,Cholera. The second group (Group B) will be a group
of adults who have a long history of cholera vaccinations but
who have not been expesed to clinical cholera. Two vaccines will
be used: Vaccine X is a commercial U.S, cholera vaccine. Vaccine
O, the control vaccine, is a commercial U.S. Diphtheria-Tetanus
Toxoid. Each person in the study will receive two doses of vaccine,
The doses will be given 28 days apart. All doses will be given
with a disposable tuberculin syringe and a disposable 2% gauge
needle, The +two large groups will each be broken down into
7 smaller groups as outlined in Table 1., Each of the small groups
will contain 15 individuals. Subjects will be assigned to each
group on a random alternation basis.

50 Lambda of caplllary blood will be obtained before the first
injection (day 0), before the second injection (day 28) and two
weeks after the second injection (day 42),

In order to determine the reactions which occcur following the
vaccination, each patient will be seen by a physician daily for
7 days. At this time, the temperature will be recorded, the con-
dition of the vacecine site will be examined and the patient (or
the patient's parents) will be asked about constitutional symptoms.,
This information will be recorded in a special form which is attachod,

C. Significance of the Research

In reviewing the literature on the development of cholera vac-—
cine, it becomes appares® that there is little concrete scientific
evidence for the currently roeammended vaccine dosage and dosage
schedule, It is a long-term g»a. ~f the Epedemiology Section to
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more clearly define the response to cholera vaccine in man in various
dosages, dosage schedules and routes of administration.

D. Facilities Available

The study will be carried out in the Tea Estates under the
Balisera Medical Department in South Sylhet. This is an area which
has been virtually free of cholera for the last 20 years. All persons
reésiding in this ares fall under a comprehensive medical prograh.,
Cholera vaccination is administered EVeéry year as are other routine
imuunizations. Accurate records are kept, It is anticipated that we
will have the full cooperation of the medical department as well as
the management of the tes €states. The cooperation of the popula-
tion involved in our past studies in this area has been cutstanding
and we anticipate that it will continue,

- Samples will be collected by physicians on our own staff with
the aid of the area medical officers in the tea gardens. The clinical
observations during the week following the vaccination will alsgc be
made by the CRL physicians.

Facilities are available at the CRL for the machine-processing
of the data obtained during this study as well as for the analysis fop
vibriocidal and agglutinating antibodies of the serum specimens.

SUPPORTING DATA

A, Previous Work done on this project

A previous study conducted in the tea gardens has shown the
clear superiority of the antibody response to two doses of cholera
vaccine given 28 days apart as compared to two doses given 7 days
apart and to a single dose, The current project will be an extension
of these findings,

B. Personal Publication
None,

C. Results Obtained by Others

International regulations recommend that cholera vaccine for
adults be given in a concentration of 8,000 million organisms .per
cc in tow doses of 0,5 and 1.0 cc 7 days apart. If only one dose
can be given, 1.0 cc is recommended, Revaccination is reeommended
every six to twelve months. Almost all authorities exclude children
under the age of one Year and agree th:t the dose of cholera vaccine
should be reduced for older children.

The older papers recommend cholera vaccine given in doses
based on a milligram of culture mass per milliliter., The various
doses recommended are based on antibody response in either animals
Or man or oh apparent vaccine efficacy.
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Dzen and Yu (1936) in guinea pig experiments demonstrated that
2,000 million organisms per ¢c¢ was inadequate. They recommended
that the concentration be raiscd to at least 4,000 or preferably 8,000
million organisms per cc, '

Robertson and Pollitzer (1939) introduced a vaccine with the
vibrio count of 6,000 miliion organisms per cc. They administered
1 ¢e and did not note any side effects. It is their clinical impres-
sion that this vaccine was more effective than wvaccine containing
2,000 million organisms per cc. '

D. Justification of the Budget

for the duration of this study which will be about two months. This
will require that he be provided with per diem as well as transporta-
tion, The usual equipment necessary for the administration of vaccine
and the collection of serologic samples will be needed. Processing

of the serologic samples and the statistical analysis of the resul-
tant data will require time on the part of the seéctions involved.

BUDGET

A. Personnel

l. Per diem for one physician for 2 months. Bs 600.00
2. One key punch operator for 1 week. B 125,00
3. One serology technician for 2 weeks, B8 250.00

B. Permanent Eguipmuent

None

C. Expendable Eguipment

l. 700 disposable tuberculin syringes, B 225,00

2, 700 disposable 25 gauge needles, Bs 200.00
3. Miscellaneous supplies, (spirit, cotton,
balloons; micropipets, lancets, vials, etc.) ks 500.00

D, Travel and Transportation

Two round=-trip tickets to Sylhet ks  150.00

TOTAL oo B 2050.00
b
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TABLE 1
Groug A

Non-Immunes (Approx. 1 Year olds with no prier vaccination)

Sub—-Group ' First Dose {Day 0) Second Dose (Day 28)

A 0.1 nx» | 0.1 "X"

B 0.5 mxn 0.5 "x»

C 1.0 "x+ 1,0 "X»

D 0.1 mxv 1,0 nxn

E 1.0 "x» D1 MY©

F 0.1 LD "X" 0.1 ID "x"

G 0.5 "Ov 0.5 “O"I

Group B

Immunes (Adults)

H 0.1 "x» 0.1 "X¢
I 0.5 "X» 0.5 "x»
J 1.0 "X» 1,0 "x"
K 0.1 "x» 1.0 "x"»
L 1.0 "X 0,1 "xn»
M 0.1 1D "X 0.1 1D "X
N 0.5 "o" 0.5 "o"

Cholera Vaccine = Vaceine nymn

Control Vaccine = Vacegine "O"



NAME :

» AGE: NUMBER

ADDRESS:

First Serology (Day 0)
Second Serology (Day 28)

Third Serology (Day 42)

First Injeetion;(Day.0)

Second Injection (Day 28)

Days After Injection

Temperature

Swelling (mm)

»

Induration {mm)

Tenderness

Constitutional
Symptoms

Others




FROTOCOL
Immunochemical Studies of 4ntibodies in Cholera
Dr. W. H. Mosley, Dr. Ansaruddin Ahmed,

Mr, Samin Ahmed in collaboration with
Dr. Paul Crabbe

RESEARCH PLAN

4~  Introduction & Specific 4ims:

4s a part of a broad-base study on immunity in cholera, the
antibodies produced in man against cholera antigens will be studied
utilizing immunochemical techniques. By these procedures, we hope
to define the immune response in man that develops with cholera.
infection. This will involve both a study of the serum antibodies
as well as antibodies produced in the intestinal secretions. In
addition, studies will be carried out on the immune response of man
to cholera vaccine to determine how this compares te the response
produced by natural infection. In addition, studies are being conduc-
ted on the characteristics of the "natural" antibody found in the
majority of East Pakistani adults and on the transplacental trans..
fer of chélera antibodies.

(@hese studies are based con the fact that in man the immunoglo-.
bulins are a heterogeneous group of proteins which have distinct
physical, chemical, and biological cheracteristics. The three ma jor
classes of immunoglobulins are: The gamma M, or 195 or macroglobulins
which are characterized by their high molecular weight, averaging
900,000. 4Lntibodies against the somatic O antigens of gram-negative
bacteria are cheracteristically found in the IgM class and frequently
Igki is the first antibody tc a pear in the immune response. The gamma
G or 78 immunoglobulin has a molecular weight of approximately 150,000.
It is characteristically seen in the secondary antibody response to a
variety of antigenic stimuli, many antitoxic antibodies have been
demonstrated in this class of immunoglobulins, and it is transferred
across the placenta. The third class is the Igi or Gamma & globulin,
The rmost interesting characteristic of this immunoglobulin is that it
is present in high concentrations in secretions of the saliva, colo-
strum and intestines.

B~ Methods of Procedure:

The following techniques will be utilized to study the {mmune
response to cholera antigens:

a. Fractionation with 2-mercaptnethanols

‘2-mercaptoethanol at a final concentration of 0.1 molar has
been shown to selectively break the disulfide bonds of the gamma M
immunoglobulins. Subsequent reaggregation is prevented by alkalfida
tton with {cdoacetamide. The gamma G globulins are resistant to this

“Ereatment, This procedure will be carriéd Gut ‘on serial blood . .

PRERF
(R
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specimens obtained from cholera patients to follow the sequence of

. gamma M and ‘gamma G antibody production. This procedure will also be
- utilized to'deterc:ine the mature of 'tHe "hatural' vibriccidal and agg-
- lutinating: antibody’ found ih”fbégafhltﬁEagf‘Baktsﬁani'population, arid
d ' 'plécéﬁ&é Y olera antibodies,

in the 'study of 't#

'l

rsferof ,¢h

+ L TR

b, . 'SEpathtibh“of'1mmuﬁoglobuliﬁs by coluﬁhucﬁfbﬁéfbgraphy}

" Column chrematogyaphy using Serhadex ‘G-200 and DEAE-Gellulose
‘to seéparate thé varisus classes of .immunoglobulins will be ut1lized
in the study of serial specimens from cholera patients as well as..
tsolating the imtinoglobilins from intestinal secretions,

c. ::Density'gradient.céntrifdgéfioﬁi"

'Ultracentrifugatin of the immnoglobulini Found in chdlera. in
-sucrose density gradients will" be carried out to define more accurate~
1y the characteristics of the antibody. '

de . ‘Additional tedhniques to be utilized in charac;erizing.the
izmune response to cholera antigens will be:

Bl

Double diffuston studies in agar according to:the ﬁéﬁhdddoi‘:
Ouchterlony and immunocelectrophoresis. o

These procedures will be applied to the following typéé‘qghﬂﬁ
specimens? : e g

as Serial blood specimens obtained from chéIEQaLPéfiéﬁféfdﬁ?i“g the
course of their illness and convalescence. Dt et

b The intestinal secretions of cheolera patilents dufing their acute
illness znd convalescence. ‘ :

C, Serial blood specimens and inte'stinal secretions“obtaihed from
individuals following their primary and booster injections with cholera
vaccine, ‘

d. Normal East Pakistani adults who have a high level of circula~
ting cholera antibodies.,

e. Serum specimens from chronic carriers of V. Cholera.
£, Cord blood obtained at the time of delivery of a new born to

study the transplacentally transferred anti-cholera antibodies,

The antibodies will be assayed using the vibriocidal and agglu-
tinating microtiter test developed in this laboratofy, For detection
of very low titer antibody, such as is found {n cord blood, a modifi-
cation of the routine vibriocidal technique hag been developed which
involves utilization of only 10° instead of 10 organisms which greatly
increases the sensitivity of the test. The toxin neutralizing antihedy
will be determined according to the procedures develored by ..
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Dr. John Craig. In addition, assays for antibody which may bind
antigen but with no agglutinating, vibriccidal or precipitating
activity will be carried out using either immunofluorescent techni-
‘ques or the Farr technique {ncorporating radiceactive labeled anti-
gen followed by the selective precipitation of the antigen-antibody
complex with NH,80,. °

G- Significance of this Research:

At this time very lictle is known about the role of immunity 1in
cholera. The rccent vaccine field trials have establ{rl2d conclusive-
ly that a whole cell cholera vaccine aduinistered parenterally can
Frotect against cholera, further that the level of protection seems to
be correlated with the level of vibriocidal antibody induced by the
Vaccine. Since the injected vaccine produces primarily a circulating
antibody, this raises a fundamental question in immunology As to how
this circulating antibody can protect against an intestinal infection.

The serological survey sugpester that the vibriocidal antibody was
- correlated with the protective efficacy of vaccine. However, recent
studies in our laboratory have indicatad that the vibriocidal antibody
is privarily a garma M or 19§ irmunoglobulin and since it {s known
that this globulin remains primarily within theé vascular compartment,
it seems unlikely that this per se 1s the protective antibody. Recent
studies have sug;ested that gamma A globulin may be selectively excre-
ted intp Intestfnal secretions and thus it would be important to know
whe . role this immunoglobulin plays in cholera, and more specifically,
whether or not vaccination elicits an immine response in the garma 4
fraction.

In these studies, if it 1s possible to determine specifically
what immunoglobulin 1s related to protection against cholera and how
this protection acts, this will provide information not only on the
fundamental question of irmunity to intestinal infections but also on
the development of cholera vaccines. Thus, it may be possible to
relate the protective efficacy of the vaccine to the production of
certain immunoglobulins. If this is the case, then further vaccine
development could lead towards preparing antigens which specifically
stimalated this particular antibody response.

D- Facilitiecs 4vaillable:

4ll of these studies will be carried out at the cholera labora-
tory and all the necessary equipment 1is available incluZi-o f~:_.10n
collectors, spectrophotometer Luduoglectrophoivpss equicment and an
ultracentrifuge, Fhe g};ﬁ;ga;'mgggg;q; will be supplied from the cases
- ipthe-gholera-wards and the studies on cholera vaceine witl be carried
qut: in .coordination with Pr, Mackay at the Sylhet Tea Gardens and in
the Matlab vacecine field trial arca.

L

E- Facilities required:

Expendable materials such zs specific antisera, chromatographic
resins, rabbits; agar; 1 1 and variour rigents.
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F- Organization Framework:

These studics ara being carried out in the Clinical Research
Section und~r the guidance of Dr. W. He Mosley. Dr. 4nsaruddin Ahmed
is the research physician supervising these studies and other staff
involved are: Mr. Samin Ahmed, senior researchﬁassistant, Mr., Manik
Faul, research assistant, and Mrs. Pashi and Nr. Gomez, technicians,

In January, 1967 Dr. Paul Crabbe will be joining the program
for 5 weeks in a collaborative Project with particulsr reference to
defining the immunoglobulins in intestinal secretions.

OWN_WORK DOME CW THIS PRCJECT:

To date the following studies have been completed:

LUtilizing 2-mercaptoethanol fractionation it has been establish-
ed that the me jority of the vibriocical and agglutinating antibody
found in the normal adult East Pakistani population is a gamma M glo-
bulin., It has also been established that while only the small amount
of the vibriccidal and agglutinating antibody is in the 7§ fraction,
studics of cord blood of new born infants have demonstrated that this
antibody docs cross the placente. )

In a study of serial serum specimens taken from acute cholera
ratients, utilizing 2.mercaptoethanol treatment it has been establish-
ed that initial vibriocidal and agglutinating antibody res-onse 1is a
gamma ¥ globulin which reaches its peak titer by the 7th day of the
disease wnd this is followed by a gamma G response which reaches its
Feak titer by the 10th day.

Toxin neutralizing antibody has heen shown both by 2-mercaptoe.
thanol treatment as well os by Sephadex column chromatography to be
entirely a 78 inmunoglobulin.)

Serial blood specimens have been studied on several patients
by Sephadex chromatography and this hes confirmed the observation
that the initial antibody respense is alnmost entirely a garmma M gloa
bulin, while in convalescence a relrtively large proportion of the
antibody is 75. The identification of the immunoglobulin classes
isolated by the Sephadex gel filtration has been establighed both by
Ouchterlony double diffusior. studies as well as by immuncelectropho-
Tesls using specific anti-garma G, antigamma A and anti-gamma M anti-
Sers. .

Preliminary fractionations have been ciérried out on the DR, E-
Cellulese and the studies are continuing to better characterize the
role of gamma 4 globulin in the immune responsc to cholera.,

Preliuinary studics of Intestinal secretions from acute and con
valescent chelera patients utilizing the vibriocidal #nd agglutinating
teat yrocedyres have demonstrated s high titer bacteriolytic activity
{anti>0dy?) in the acute specimens and low titer activity in the con.
valescent, In addition, gamma 4 globulin has been Cemonstrated in acute
chole?a stool by Ouchterlony double diffusion procedures utilizing
specific antisera.
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PROTOCOL

RAYER b.'ZAR COMMURITY STUDY

W. M. MOSLEY, M.D,

1. RESEARCH FLAN:

A. Specifie Alms: The Raver Bazar Community Study consists of
prospective observations on the patterns of Cholera, diarrhea
as well as birthc, deaths and migrations in approximately 1300
families in a suburban low economic community., The aims ares

1. To define the pattern of spread of cholera with par-
ticular emphasis on the relative role of inapparent
infections, contact spread, and water in the transe
mission of the disense. -

2. To define the pattern of acute diarrheal illness on
a comminity wide basis and to study the relationships
between factors contributing to acute diarrbeal di-
sedse and to rheolers,

3. To define the social and demographic character of the
community for the purposes of maintaining an up to
date population record for the chclera and diarrheca
studies as well as to see how such factors as popula-
tion mobility relate to the introduction and dissemina-
tion of cholera infecticns.

4. To maintain a defined cormunity which will be avai-
lable for the incorporation of epidemiological field
studies relctive to enteric discases.The prospecctive
study of newborn infants, which is presented in a
Separate protoccl, is one of the additional studies
that h-s been incorporated into this community.

B, Hethog of Procedure: The entire community was censused during
August 1965, In preprration for the census the community was
divided into 20 &r. .as designated alphabeticzlly A-T. Each house-
hold was identified by the rrea letter, given a serial number
and located on a detailed map. At the time of census informotion
was collects¢ regarding the names, age, sex, relatieonship, occu-
pation and smallpox and cholera vaccine history of esch psrson.

In zddition, information on the structure of the house, number
of rooms, cconomic strtus and sources of water was also collected,
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B¢ Method of Procedure (contd.)
Upon completion of the census, the data for each individual was
coded on ICT punch cards for analysis. In addition, sach farmily
was issued a 5"x7" card giving the household number, the loca-
tion, the name, age, sex, and individual number of each member,
These cards are used by the field teams and clinic personnel in
identifying cach individual in the comuunity for coding purposes.

4 centrzlly located clinic has been established, This clie
nic is staffed by a physi¢ian and an aid nurse aad is open daily
for the treatment of diarrhea cases. The patients are encouraged
to bring their census cards at the time they seek treatment so
that they may be correctly identified for recording relevent data
and also for ease in location if followup 1s nccessary,

Field surveillance is carrice out by two teams, each con-
sisting of a sanitary inspector and a female field assistant,
who visit each house in the community once weekly., If a diarrhea
case Is reported a rectal swab is collected and inform-tion ree
garding the individual's census number, age, sex, date and time
of onset of illness and date culture taken as well as a check
list of symgtoms is recorded on a standard form, The individual
is then treated in the field with a kaolin-bismuth mixture or
referred to the field.clinic or the hospital as appropriate.
The fizld teaméiélso'record'all-births, deaths and migrations
on standard forrs in drdir to maintain the census up to date.

Beginning in September 1965 surveillance for inapparent
cholera infections was begun by collection of rectal swabs from
all children below the 2ge of six in avery tenth household each
week. The households are selected each week with the same ter-
minal digit of the census number as the calendar week of surveil-
lance. This method of selection insures cross sectional coverage
of the entire community each week and coverage of every household
with children every ten weeks.

Routine witer collections for bacteriology are made three
times weekly from the tanks and v:rious points along the canal
which are used by large segments of the population,

When a cholera infection is identified, all members of the
affected household as well as all members in the cdjecent house-
holds are cultured daily for five days and water collections
from the water sources used by the infected household are exg-
mined daily for five days. In addition detailed investigation
is conducted to determine the possible source and routes of
spread of the infection, :

Bacteriological studies are done as follows: specimens are
collected by the field prcrsonnel with a tellurite impregnated swab
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which is placed in bile Feptone transport media and subsequently
plated on Monsur's media after six hours incitation and examined
only for vibrios. Specimens from the field clinic are collected
soth with 2 tellurite swab which is pleted directly on Monsur's
media and then plsced in bile peptone transport media, and with a
plain swab which is streaked directly on McConkey's and SS media
and placed in selenite broth., Clinic specimens are examined for
vibrios, shigella, salmonella, and an entercpathogenic E.coli,

Significance of This Research: Although cholera has been endemic

in Esst . akistan for pencrations, almost the entire body of know-
ledge on the disease in this area has been based primarily on death
reports usually coming from untrained persons or from the hospital
experience, With the avrilability of bacteriological support at the
CRL, it {s now possible to define mich more accurately the epidem-
iological patterns of cholera. Preliminary analysis of the CRL
Hospital data demonstrated that cholera had a sharp seasonal pattern
while diarrheal disease occured throughout the year. The hospital
experience, however, gives no indication of what is occuring in the
community at large particularly with regard to inapparent infections
and mild cases of cholera. Only by examining the community in its
entirety through regular surveillance such as has been established
in Rayer Bazar, will it be prssible to determine whether the organism
is completnely absent from the community between epidemics or whether
it is maintained within the community in human carriers or in the
environment with a low level of tr:nsmission and perhaps producing
only mild cases between epidemics. If it can be established that the
vibrioc cholera organism is entirely absent from the community
between the annual epidemics, this infrrration may prove of extreme
value {n the ultimate control of the disease.

While it is well known water rlays an important part in
cholera transmission, it is not clear whether this is the only
means for the spread of infection particularly in the endenmic
areas. 4gain by studying “*- -nilsc community with particular
reference to the water and envirommental conditions as well as
to the degree of contact between individuals, it will be possi-
ble to define whether or not such additonal factors as contact
spread directly from individual to individual are imrortant in
cholera epidemiovlogy. This problem can be approached only by
bacteriological examination of the healthy people in the community
as well as those with illness since, as has been shown with other
infectious diseases, €+2. poliomyelitis, a high level of in-
apparent infection due to contact spread can be significant
factor In the epidemiological pattern. sgain, knowledge of the
level of the inapparent infection In a community with cholera
tases 1s of fundamental importance in devising ultimate control
programs.



Since cholera is a diarrheal disease ard is zssocilated
with such factors as poor sanit~tion and poor nutrition that are
common with all thediarrheal diseases, it can only be studied in
the perspective of the general diarrheal experience of the come
zunity. Only b’ examining every diarrheal discase that occcurs
in the community throughout the year will it be possible to de.
termine whether cholera is being maintaired ‘1 the community as
a mild infection. In additisn by studying cholera in the light
of the overall diarrheal experience of the community, it may be
possible to determine why cholera apparently enters and then
completely disappears from the community whereas other diarrhesl
diseases are endemic throughout the year. Fer example, this
study will provide information whether the seasonal pattern of
cholera ig related to seasonal changes in the susceptibility
of the host to diarrheal illness, seasonal change: in the envi-
ronment or water, or to seagonal fluctuations in the population
due to migrations or birthe.

D. PFacilitieg svaflable: & centrally located building has been
loaned for the use of Pakistan<SEATO CRL from the community,
This building has been completely rencvated by the laboratory
and is the center for our clinic activities in the field. Sup-
porting the field work is the bactericlogy laboratory aof the
CRL and the hospital facilities. In addition, for the hand-
ling of the dat-, the statistical unit of the epidemiology
section at the laboratory including key-punch operators and
date processing machines sre available.

2. SUPPORTING DATE:

4. Previous Work done on this Project: 4 preliminary report of
the Rayer bavar Uowwunity Study sumnarizing the detg available
from September through December 1965 hzs been included in the
1965 CRL Technical Committee Report. To summarize briefly the
results of that report: The census at the time of the initia-
tion of the study was 6,440 persons and 1105 households, During
the first sixt en weeks of study there were 50 births and 13
deaths in the community; the ma jority of the deaths were in
the age group under five. In the sixteen weeks period a total
of over 1200 cases of acute diarrhea were seen by both the field
teams and in the clinic. Ten of these cases were due to Vibrio
cholera; 9 of the 10 occuring within the three weeks period;
eighteen of the ceses were due to Shigella, 1262 asywrtomatic
children who were examined for cholera over the séme sixteen
weeks period were bacteriologically negative. Further inves-
tigation revealed that all of the cholera cases were arparently
related to a canal which was confirmed as infected with Vibrio
cholera. The cultures of the community as well as the neighbour.
hood contacts of the cholera cases revealed no evidence of contact
spread of the infection. From January through April 1966 -here
had been no further cholera cases in the community although
diarrheas are continuing to occur with regularity.
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Results Obtained by Others: Prospective observations of entire
communities in an endemic cholera area with bacteriological con-
firmation of cases have not bean conducted before. Dr. John
Craig studied a series of 244 families in Rayer Bazar during
1964 and 1965, The results of these studies are in the 1964,
1965 CRL Technical Committce Report. No Cholera cases developed
in the families under study during his period of observation.
However, since that was a family study and not a comm:nity study
the results obtained are not comparable to the type of data to
be obtained under the present protocol.

Justification of Budget: The persomnel services include

Dr. Moslemuddin Khan who is supervisor of this project and also
the physician in the field clinie, There are two teams for
house to house visiting in the field each consisting of omne
sanitary inspector and one lady health aasistant. In addition,
one of the lady health assistants acts as nurse in the clinic
assisting Dr. Khan.

Travel and transportation costs are the costs of taking
the field persomnel daily to and from Rayer Bazar. The majority
of the costs for contractual services and equipment is that
money spent on remodeling and furnishing the building, and will
not be an annual expense, Sixty percent (60%) of cost of SUp~
plies and materials include medication costs, and forty percent
(40%) the cost of forms and punch cards for coding and analyzing
date,

STATEMENT OF EXPENDITURE INCURRED FOR RAYER
BAZAR FAMILY STUDY DURING THE F.Y. 1965.66

- ' : .Actuai Expénditure o Projeéted for
Heads of Accounts from July to april F.Y.66
i. Personnel Services | Rse 41,158.22 Rs. 51,200.00
2. Travel & Transportation |
of persons ~Bss 8,184.00 Rs. 9,500.00
3. Transportation of things - -
4, Rent, Communication & . _
Utilities Rs, . 36.70 Rs. 50.00
5. Printing & Reproduction .. . - -
6. Other Contractual Servi- Bs. 2,890.08 Re 3,950.00
ces. : R . :
7. Supplies & Materials Rse . ?,215;96 . Rs. ld,Od0.00
8. Equipment - ~ Bs. i,OﬁJ.QQ,  Rse_ 1,200.00

TOTAL. ... e/ 60,537.96 . 75,900.00
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'RAYER BAZAR INFANT STUDY

Dr. W. H. Mosley
_»1, RESEARCH FIAN

A. Specific Aims: The Rayar Bazar Infant study consists of the
prospective followup of newbcrn infants in tho Rayer Bagar
Community at weekly intervals, Serial rectal swabs culture
and stool specimens will be ebtained to determine the rate of
acquisition of inmtestimal pathogens, both bacterial and parasitie,
and the patterns of morbidity due to these pathogens will be studied.
At 6:months of age, the infants will be started on cholera vaccines
in various dosages and dosages schedules and the serological responase
to the vaccine will be studied to cetermine the best immunization
procedure in infante., In addition, the general patterns of meternal
and child care, the patterns of disease in the ohild, and tho growth
curve will be studied.

In addition to the above special studies, this program will also
involve to some degrez preventive care for the mother and infant.
The infants will be given DPT vaceine and smallpox vaccine and
general observations will be made on the acceptance by this popula-
tion of a preventive medical care program. These cbservations will
include a dtudy of the cultural and social fastors influencing the
population's behavieur.

B. Methads of procedure: All infants born in the Rayer Bazar wtudy
area will be selected for study. Notification of newborns is
pregsently being made by the sanitary inspectors on their weekly
diarrhea merbidity rounds. Notifications are generally made one
to ten days following the infant's birth. Past experience irndieates
that there will we an average of 3-4 newbarns per week.

The initial viatt to the infant will be made in the heme by a
physician and a nurse as soon following notification as posalible.
Information regarding the mother's pregnancy history, history of
delivery and her present health will be obtained on a standard form.
The new born will be welghed and examined and this information will
Ve recorded on a standard form. A rectal swab culture will be
ebtained fram the infant on the initial examination.

Subsequent. fellewup of the infant will be at weekly intervals for
the first six months and monthly thereafter. After the initial
vigits in the hane, the mother will be enceuraged te bring her

child to the climic for the regular weekly examinations. At this
time the weight will be recorded and a rectal swab culture will be
obtained. Any 1llness that the infant has will %e noted and treated
88 nécessary. Diarrheal illness requiring hospitalization w1l be
hespitalized 2+ the CRL hospital. Other acute illness requiring
hospitaliration or extensive treatment will be referred to the

Dacca Medical Collsge Hospital. '
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The bacteriological methods are as follows: two rectal swabs will
be obtained frem each infast at weekly intervals. A tellurite
impregnated swab will be placed in bile peptone transport media
and examined for vibrios. A plain rectal swah will be streaked
directly on McConkey!s and SS Media and then placed in Selenite
troth. These cultures will be examined for shigella, enteropa-
thogenic E. coli and salmonella.

A stosl specimen will be obtained at monthly intervals and examined
while fresh for the presence of parasites and ova. In addition,

a4 small portion of each specimen will be preserved in merthioclate~
lodine-formalin for future study as indicated.

Beginning at the age of six month, the infants will be glven cholera
vacelne. Various dosage schedules will be studied to determine which
provides the best serolegical response.

have relatively little impact on the overall diarrhea morbidity end
mortality figures for the country as a whole, Yot detailed studies
on the role that different pathogenic bacteria and intestinal parasites

In reference to cholera, a cemnlete understanding of chalera can be
avallable only in the Perspective of the general diarrheal disease
problem within the comnunity. Of particular interest in thie reapect

are two features of cholera which must be contrasted with acute diarrheal
disease: first, cholera has a distinct seasonal pattern, and second,
cholera is extremely infrequent in infants. The prospective study of
infant diarrhes may shed some light on the reasons for these distinctive
features in cholera,

The general observations cn the acceptance by the community of this
type of study, Particularly of this preventive health pregram in
children will be extremely valuable in considering the ultimate centrel
of cholera, As more effective cholera vaccines are developed, scme

the best schedule for cholera immmnization in children and in additioen,
it will alao Pr =" e informs.' .a on what is the best approach to
families in East Pakistan in getting them to accept regular preventive

(1]
PARISTAN-SEATO CHOLERA RESEARCE LAB
MOMAKHALIL, DACCA,
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Facjlities Availahle: This study will be condueted in the Rayer
Bazar Community which is already under regular house ts heuse

.. surveillance for births as well as mortality, migration and
diarrheal 1llnesses. The clinic building use¢ For the roguylar

Rayer Bazar Study will be ‘available for the followup of the

E infants. Bacterioligical ard serolegical suppert will c¢ame frem

the facilties at the CRL. In the event that the infant needs
hospitalization for diarrheal disease, this will be provided at
the CRL.

|

11, SUPPORTING DATA;

A,

Ce

Previous Wwork Deone on this project:~ This project was initiated
in March 1966. In the first ten weeks of study 45 newborns have
been enrolled in the study. Review of the data available to date
reveals that one infant four days old required hospltalization
for shigellosis and at least five infants have been shown to be
carriers of enteropathogenic E. ocli although none have required
any treatment or have had any associated sympt amatology.

Results Obtained hers: Similar studies have been done by a
variety of investigators in other parts of the world, notably

the studies by Gordon with INCAP in Central America. In general
thesestudies have revealed that pathogenic bacteria account

for only around 20% - 30% of all acute diarrheal illness. Researeh
for viruses by Sabin in South America revealed that only an
additional 208 - 30% were ‘dus to these agents., Specific inform-tion
on this problem in Hast Pakistan is not available,

Justifiecation of Budget: The salaries ineclude Dr. Shamsa Ahmed,

the physician in charge of this project and Mrs. Binapani Sau, the
nurse supervigor. There are two lady field assistants; one to

assist each of the abeve named investigaters. The cost of medieation

Jinclude multivitemin Preparations and a variety of medications

necesgsary to treat the various 11lnesses seen in the infants,

- ogy
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STATEMENT ‘OF EXFENDITURE AT RAYAR BAZAR INFANT
- STUDIES GROUP .

Personal Services
Travel & Transpartation
of Persons
Transpertation of thinga
Rent Communication & utl.lities

Printing & Re~production

© Other contractual services

Supplies & materials
Equipment

Expense from Projected
July - April30  for Fi¥i1966
Rsudyy Thls o 51 Bs.9, 60000
500,00 600.00
1,309.98 1, 500.00
5500 - 500u00
Rs.é s 90949 Rse $2,800.00
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FROTOCOL FOR ORAL GLUCOSE AND ELECTROLYTE THERAPY IN CHOLERA
" Drs. Hirschhorn, Taylor, Sachar

Introduction and Aims

It is known that the transports of glucose and sodium from the gut lumen
to the blood stream are mutually dependent. Glucose requires the presence of
sodium ion for both its passive entry into cells (phlorizin sensitive step)
as well as its transport against a concentration gradient (oubain sensitive
step); active sodium transport across the intestinal mucosa requires the pre-
sence of glucose (10-20 mM/L appears to give the maximal effect).

Work in the Philippine Islands showed that oral glucose can stimulate
the next movement of sodium ions and water from the gut lumen to the plasma.
Bicarbonate, chloride and potassium ions alsomoved in the same direction.

The failure to cause a net movement of water intothe plasma in those experi~
ments may have been due to the extreme tonicity of the oral solution contain-
ing glucose amd electrolytes,

Studies at CRL in acute cholera patients showed that a 1% glucose solu-
tion (55.6 mM/L) in an isotonie electrolyte solution can cause a shift of
sodiun and water from the lumen to the plasma as well as an increase in the
negative electrical potential in the lumen,

de intend to give an oral solution containing electrolytes and glucose
in an attempt to reverse the flow of water and electrolytes in acute cholera;
that is, to stop the diarrhea. The concentration of glucose to be used will
be chosen on the presumption than an effect on absorption is desired along
a large segment of the small intestine and that this concentration should be
high enough to be effective in the face of dilution in gut fluids, yet not
too high to have significant osmotic effect, This concentration is not yet
known.,

In addition to the measurement of stool output as a measure of effec~
tiveness of therapy, a non-absorbable marker, polyethylene glycol (PEG) will
be added to each liter of infusion fluid; the changes in concentration of
this marker will reveal shifts of fluid and electrolytes over the entire
gut (net flux).

Methed and Procedures

An activily purging adult will be selected for study (generally one who
has purged more than 500 ce/hour in the first full eight hour period in the
hospital). The patient will be properly hydrated and brought into electro-
lyte balance in the usual way (this will require 2-4 hours after admission).
Only patients who have put out urine before the start of the glucose lavage
will be studied. A heparinized 23 gauge scalp vein needle will be placed in
the radial aryery.- :

There will be five study pericds, each 16 hours long. The first,
third and fifth periods will be control periods; the second and fourth
periods will be study periods. A warmed isotonic solution composed of five
~grams of sodium chloride, four grams of sodium bicarbonate ard one half



-2 -

gram of potassium chloride (5/4%) with 1% PEG will be lavaged into the
stomach at the rate of one liter per hour (by infusion pump) in the control
periods., In the study periods ten grams of glucose per liter will be added.
(This concentration of glucose may be changed as results of the preceding
study are known).

Arterial blood samples for pH, electrolyte concentrations, glucosé,
plasma protein, specific gravity of plasma and hematoecrit will be taker
initially and after every four hours. Stool samples for measurement of
electrolytes, glucose, pH and PEG will be taken every four hours. Quanti-
tative vibrio counts will be done once in each study period. TMrines will
also be measured four hourly for electrolyte concentration. Intake and
output will be followed four hourly; the patientwill be weighed every
eight hours. Vital signs will be taken every six hours. The principal
investigator ard a nurse will be present throughout the study.

The need for intravenous fluids will be maintained by the usual
criteria of pulse volume, urine output, measurements of plasma specifie
gravity plus electrolytes plasma. One patient only will be studied
fortnightly. Four to six patients may be sufficient to provide specific
information.

Significance of Study

If a patient with cholera can be treated safely with an oral elec-
trolyte solution by addition of glucose, this could profoundly affect the
treatment of cholera in rural areas where intravenous fluids are scarce
and forbiddingly dear and where treatment centers are hours away.

Facilities Available

The Clinical Research, Clinical Laboratories and Bacteriology Section
are currently performing all analyses needed in this study. Care of the
patient will be attended to by the prinecipal investigator.

Facilitles Required

No unusual or expensive new facilities are needed. Three chemistry,
and three bacteriology technicians and three nurses per day will be
needed for this project (eight hour shifts).

Organizational Framework - See above.

Work Already Done in this Area

In studies in cholera patients with multilumen tubes and a non-
absorbable marker, the infusion of a 1% glucose solution in 5/4/5 has
caused' 2 shift of the net fluxes of sodium ion and water from the lumen
to the plasma in small intestinal segments.. The optimun concentration of
glucose at the site of action is about 16 mM/L.

e S

ISTAN-SEATO CHOLERA RESEARCH hAM
Pat MOHAKEAL, DACCAY
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INTESTINAL ELECTROLYTE AND #\TER FLUXES AND TRANSMUCOSAL
POTENTIALS IN ACUTE CHOLERA

Dr. J. O. Taylor & Dr. D, B. Sachar
RESEARCH PLAN:

A. Introduction and Specifiec Aims:

It has been shown by Greenough and confirmed by us that the occlusion of
the intestinal lumen just distal to the ligament of Treitz with the balloon
of a Miller-Abbot tube markedly decreases and scmetimes stops the output of
cholera stool in an actively purging patient, and at the same time volumes of
fluid equal to the previous volume of cholera stool can be aspirated from
above the occluding balloon. This observation suggests the possibility that
the major volume of the cholera stool may be contributed by the dyodenum ar
possibly by the pancreas armd liver through the ampulla of Vater. It has also
been shown that the concentration of electrolytes in the aspirate from the
duodenum is much closer to the concentrations of electrolytes in plasma than to
those in the cholera stool. This suggests that the larger amounts of potassim
and bicarbonate found in the cholera stool are added below the ligament of
Treitz. _

Phillips and associates fourd in Manila that oral glucese reduced the
volume of stool output in active cholera patients. In vitro studies have shown
that glucose both enhances the active transport of sodium and causes a marked
change in potential difference across the membranes in which this enhancement
of sodium transport is taking place. :

A potent new tool to study the movement of water and electrolytes into
and out of the gut lumen was introduced by Fordtrand with the development of
intestinal perfusion techniques using non-absorbable markers. These tech-
niques depend on measuring the change in concentration of a non~absorbable
marker over a study Segment defined by two ¢ollection ports on a multilumen
tube within the intestinal limen. By infusing a solution containing the
marker at a constant rate, it is possible to ecaleulate the movement of water
into or out of the study segment. Knowing the amount of water entering or
leaving the study segment and the change in electrolyte concentrations
across the study segment, it is then possible to calculate the net fluxes of
the various elsctrolyt: s into or out of the study segment.

A method of measuring the electrical potential across the gut mucosa is
now available (see the attached description of this method),

The specific aims of this st'dy are to use these methods of intestinal
perfusion and transmucosal electrical potential measurement:

1. to study the contributions of the various levels of the gut to the
volume and electrolyte composition of the cholera stool and to
compare this to their function in convalescence,

2. to sty the electrtcal potentials of the vardous levels of the gut
in active cholera and to compare these to the potentials of the same
levels in convalescence. :
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3. to stwdy the effect of glucose on the net fluxes of water and elactrolytes
in the various levels of the gut in acute cholera and to compare this with
the effect of glucose on these fluxes in convalescence. :

4. to study the effect of glucose on electrical potentials in the various
levels of the gut in acute cholera ard to compare these with the effects
of glucose in the same levels in convalescence. :

It is planrned that in the near future isotopes such as Nazz, Na2h, and
tritium may be used in the study to determine the unidirectional as well as

the net fluxes of sodium and water at each of these levels.

B. Method of Procedyres:

1. Intestinal perfusion techniques: & specially constructed multilumen
polyvinyl tube is prepared for each study patient. The tube consists of four
lumens with an infusion port, a 10 em mixing segment, a proximal collection
port, a 20 cm study segment, distal collection port,and finally an
inflatable balloon (see Fig.l).

Infiélon Proximal collection pert
O ¥ Distal collection port
abs v Balloon
— 7

FIG.1

Two c¢c of mercury are placed in the balloon and the tube is swallowed by
an actively purging cholera patient. The patient is placed on his right
side, and as soon as the mercury bag has passed the pylorus, it is inflated
with 35 cc of woater amd the balloon tube is clamped. When the tube has
moved into the desired position, an X-ray is taken to verify the location
of the tube. The balloon is deflated and samples of the intestinal juice
at the proximal and distal collection parts are taken and analyzed.for
electrolyte composition. An infusion solution of the same electrolyte
composition is prepared, and to this solution are added three non-absorbable
intestinal markers: polyethylene glycol gPEG) of average molecular weight
4000, sulphobromophthalein (BSP), and Cr-} Cl3. The PEG is determined by
the turbidometric method of Hyden. The BSP is measured by colorometric
methods. Chromium 51 is measured by a gamma type well counter.

Tre solution is infused at a Tfixed rate wusing a constant
infusion pump. After an eguilibration period of one hour, a bolus of another
marker, such as FSP, is given rapidly through the infusion tube. Multiple
callections are then made from both ports, a dye dilution curve is drawn,
and the tranait timesto each port and across the segment are caleulated,
With the segment in steady state, collections are begun from the first port
at a constant known rate (e.g. 1 ml/min). After an interval equal to the
mean transit time across the segment, collections are begun from the second
port. Samples are collected from each port for an hour and triplicate
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determimations of each parameter being measured are done on samples from
the pooled collections. The following are determined: PEG, BSP, (r5t,
glucose, sodium, potassium, chloride, osmolarity, and pH. Transmucosal
electrical potentials are measured following the collection of the samples.

Then 1% glucose. is added to the solution being infused and the same
study is repeated. Following this, a solution containing no glucose is
again infused and the study is again repeated.

At intervals during the study, blcod samples are drawn to monitor
hematoerit, plasma protein, plasma specifie gravity, plasma electrolytes,
and osmolarity. The patient is weighed at the beginning and end of the
-8tudy. The position of the study tube is again verified by X-ray at the
end of the study.

At the erd of the acute study the study tube is removed. After ten
to twelve days, when the patient has made a full clinieal recovery, the
entire study is repeated. The tube is again placed in the same position
as during the acute study, the composition of the infusion fluid is kept the
same, and an attempt is made to adjust the infusion rate so that the rate

of flow entering the study segment is also the same as it was during the
acute study. ’

water and electrolyte fluxes and mean electrical potentialé are cal-
culated for each of the study periods.

It is planned that studies will be done across the dnodenum, the
proximal small bowel, distal small bewel, and colon., It is hoped that
by doing enough studies at each level of the bowel, it will be possible to
determine the average contribution of each level of the bowel to the volume
and composition of the cholera stool and to correlate these results with the
electrical potential results from the same levels.

C. Significance of this Researech:

The informetion obtained from this study will, hopefully, be of value
in the elucidation of the pathophysiology of cholera, Boththe anatomic
location of the defect in the gut in cholera and the type of alteration
of fluxes of electrolytes and water that oceur in acute cholera will be
of value in attempting to understand the mechanism of production of stool
in cholera. The changes in electrical potential in cholera will give
additional clues to the mechanisms of ion movement involved. The affect
of glucose in stimulating net absorbtion of water ard sodium in cholera
and in changing the clectriecal potentials across the gut give further indi-

cation of whieh transport Pathways are defective and which are intact
in cholera.

The determination of the magnitude and anatomic location of the
enhancement of net sodium and water absorbtion by glucose has thera-
peutic implications in the eventual development of an oral therapy of cho-
lera with glucose-containing solutions.
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D. & E. Facilities Available and Facilities Required

All of the facilities required for the above study are now available at
the Pakistan-SFATO Cholera Research Laboratory. There is an ample supply
of acutely ill cholera patients, There is a clinical chemistry laboratory
which is able to determine electrolytes by the most modern methods (sodium
and potassium by flame photometry on a Baird Atemic Flame Photometer,
Chlorides on a -Cotlove -Chloridometer, Co,s on a VanSlyke apparatus).
PEGs and BSPs are done on a lnicam Spectrophogometer, cr5! on a Picker
well type gamma counter. Polyvinyl tubing and tetrahydrofuran solvéent are
available. Two Bowman type constant infusion pumps are available, A
radicmeter potentiometer is now set up for these studies.

Na22 is on order from the U.X, and negotlations are under way for
the procurement of Na2i4 from either Rawalpindi or Bangkok. No specific
arrangements have yet been undertaken for the scquisition or measurement
of tritiwm.

F. Organization Framework

The measurement of fluxes is the chief responsibility of Dr, Taylor; the
measurement of electrical potentials is the chief responsibility of =
Dr, Sachar, There is close cooperation in the meshing of these measurements
and in the design of the overall study, The chemical determinations are
supervised by Dr, Ruth Hare. The flux calenlations are done by a quali-
fied statistician, Mr., Alauwddin Chowdhury, under the supervision of Dr.Taylor,

PRELIMINARY RESULTS AND PROGRESS REPORT

At the time of writing this report (November 25, 1966), we have done
12 studies: 6 trans-intestinal studies (3 acute and 3 convalescent), and
6 single segment studies (3 acute Jjejual studies, 2 convalescent jejunal
studies, and 1 acute jejunal study). The data from these studies has not

yot been campletely analymed but it is possible to make certain tentative
conclusions.

Only three acute single segment studies of the Jejunum have been fully
analyzed at this time. The results from these three studies are all very
similar, Without glucose 21 *he *-fieian ~~hition there is a loss of
fluld and electrolytes into the 20 em study segment in the jejunum. when
1% glucose is added to the infusion solution, there is a significant net
flux of water and electrolytes out of the lwmen. This change in flux is
accompanied by a marked increase in negative potential. when glucose is
stopped, both the potential and the fluxes revert to the pre-glucose stats.
No other firm conclusions can be made from the data presently in hand.

The ma jor problem so far has been in obtaining a truly steady state
ac dalinad | by reproducibility of measurements of marker concentration
during the .Lviz edied. Dr. George "™=len has made some very valuable
suggestions for imp..~" - those measvrcemernts ard getting a better approxima-
tion of true steady state. mnis sugzco*ioms have been incorporated into
this protocol.

PAKISTAN-SEATO CHOLERA RESEAR

. DACCa, | 4B



- PRELIMINARY RESEARCH REPORT

" A Technique for the Measurement of Transmural Electric Potential
in the Intact Humsn Intestine

David B. Sachor, M.D. and Jnon Ranjem Ssha, M.Se.
November 1966

Introduction

The nature of ion transport across a biological membrane may be reflected by
an electrical potential gradient generated across that membrane. For this reason,
there has been considersble interest in the measurement of transmural electrieal
potential differences in various species of intestine. Using this technique in
animal intestinal loops in vivo, and in diverse preparations of animal and humen
intestine in vitro, e number of intestigators have demonstrategd that the small
intestine maintains a slight but consistent transmural electrical potential gradient
micosal surface generally negative with respect to serosal surface. This potential
difference is thought by most workers to be attributable chiefly to the active
transport eof positively charged sodium ions from the micosal to the serosal side of
the intestine.

It has also been shown in a number of different preparations that actively
transported hexoses and amino acids, when added to the mcosal medium, enhance
this potential gragdient, possibly by stimulation of the sodium pumping mechanism.

regardiess of whether or not it is metabolized by intestinal epithelium. Sugars and
amino acids that are not actively transported, hovever, invarisbly fail te elicit
this response.

Such measurements of transmiral electrical potential have greatly advanced
our understanding of the mechanisms af ion transport, but to our knowledge they
have never been carried out in the intact human intestine for the purpose of study-
Ing ion transport., we have therefore devised a system for the quantitative deter-
mination of the transmiral electrical potential in the human intestinal tract, angd
we have measured the electrical respsnses to a variety of experimental conditions. »

Metheds

- The micosal electrode consists simply of a saline~filled polyvinyl tube
introduced into the intestinal lumen. It is connected through a ssline reservoir
ang a thin polyethylene agar-saline bridge to a calomel electrode in o beaker of
3.8 M KC1,

The choice of an appropriate site for the “serosal" electrode is crucial te
any quantitative measurement of the transmural potentinl, Pursuing the suggestion
of other investigators, we have confirmed that the intestinal serosa, peritoneal
cavity, subeutaneous tissue, and intravascular gpace are all consistently equi-
potential with each other, and with the 1ightly abraded skin of the forearm. .
Consequently, we have used the abraded forearm skin as a stable, convenlent, neutral
site for the "serosal,” or reference electrode.

An agar-saline polyethylene bridge, taped under saline-sonked cotton to the
abraded skin, leads directly to another ecalomel electrode in 3.8 M KCL, The calomel

*Sinee this work was undertaken, we have learned that very similar studies are being
done by K. H, Soergel et al in Milwaukee. We are presently in active collaboration

with G. E. Whelen of his group.
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electrodes, in turn, lead to a high-input impedance compensating-type potentiometer
(Radiometer pH Meter 4, Radiometer Co., Copenhagen). A 0.2 microfarad capacitor is
comnected across the electrodes Just before they enter the potentiometer, in order
to eliminate AC interference, to dampen out endogenous high-frequency fluctustions
within the subject, and to promote the undisturbed measurement of baseline DC poten-
tials within the system.

The subject must be meticulously insulated from ground, and metal connections
should be eliminated from any part of the system where they could generate artefactual
Junction potentials. Electrode potential differences across the entire system are
Invoriably less than 1 mwV., and usually less than 0.2 V. The system 1s represented
schematically in Figure 1.

Experimental subjects were healthy volunteers, all young adult male Bengalis
vho had made full clinical recoveries from attacks of mild gastroenteritis.

Results

Measurements of intestinal potentials by this technique in our human subjects
have confirmed most of the findings of other investigators' animal and in vitro
studies. The small intestine maintains slight but steady transmicosal potentials
usually in the neighborhood of zero, but occasionally in the order of a few
millivolts. The sign and magnitude of the potential vary somewhat from subject to
subject and from day to doy. Perfusion of the lumen with physiologic electrolyte
solutions at rates up to 1500 ml. rer hour does not seem substantially to alter
this potential.

At all levels of the small intestine, however, there 1s a dramstic and imediate
increase in the potential difference upon the addition of an actively transported
sugor to the perfusing solution. The lumen becomes markedly more negative with
respect to the serosa, with the potential gradient often inereasing more then 10 mv,
This effect occurs with actively transported sugars such as glucose, which is
metabolized by the intestinal epithelium, and galactose, which 1s not; but it is
not seen with non-actively transported sugars such as Tructose (which is also
metab:lized), monnose, or xylose.,

Moreover, there is a close and consistent relationship between the concentra-
tion of the sugor in the perfusing solution and the magnitude of the increase in
potential difference. This corrclation is reflected in Figure 2, which shows the
results of a representative experiment in the distal ileum.

Figure 3 shows a similar response to galactose in the Jejurum, this time plotting
clectric potential response ageinst concentration of galactose infused (10 centimeters
proximal to measuring point).*

This potentiating effect is ropidly veversible end repeatedly demonstrable, as
shown in Pigure 4A, which deplcts a representative experiment in the distal ileun,
with infusion 20 em. proximal to the measuring site. Figure 4B shows an even more
promot response with the infusion 1C cm., proximal to the mecasuring port . %**

¥ Note that since Figure 3uElOtS potential response against infusion concentration
instead of against lumin: concentration, it cannot be quantitatively compared to

Figure 2.

** Note that in Pigure 4B the responses to galactose and glucose can be quantitatively
compared, and that they are quite similar,
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Together with most other investigators, we believe that this enhancement of $
electrical gpotential by actively transported sugars represents a stimulatiqn of
active sodium transport. Eleetrical potential, however, as distinguished from
short«circuit current, cannot differentiate between active and passive ion transport,
and it should therefore be possible with our Technique to demonstrate diffusion
potentials across the intestinal wall (assuming, as current theory holds, that the
intest%nal epithelium allows across itself g faster movement of cations than of
anions). ,

For example, infusion of a hypotonic solution into the lumen should create a
concentration gradient Tavoring the influx of sodium (faster then the influx of
chloride). This would allow the development of & positive potential in the lumen.
As Tigure 54 shows from a representative experiment in the ileum, this is Precisely
- what occurs.

Similarly, adding to the lumen =a non-absorbable solute such as mannitol shonld
create an osmotic gradient whiech, with the influx of wvater, will also produce s
concentration gradient favoring the influx of soddum. This too would sllow the
development of a positive potentisl in the lumen. Figure 5B demonstrates that
this is indeed what oceurs.

in the two experiments. This suggests that the observed electric potential changes

are independent of fluid movement or "solvent drag”’. On the other hand, we have by

No meaens attempted to prove that the electrical potential is primarily attributable

to the movement of sodium lons; we have merely tried to show that our measuring

system is capable of demonstrating certain basic phenomens in common with other - -
systems using animal and in vitro preparations.

Sumary and Conclusions

We have described o technique for the measurement of transmural electric poten-
tial difference in the intact human intestine, and have hypothesized but not proved thattmbl
potential refleets primarily the movement of sodium ions across the intestinal '
wall. With thig technique, we have demonstrated that the infusion of actively
transported Sugars markedly increases the electrical negativity of the intestinal
ggﬁggicpg%%ég%g.by stimlation of the sodium pumping mechenism, and independently of their
The applications of a technique such as we have described. could be numercus
and diverse.Specifical;yywa Plan in the future to make measurements of electrical
POtential-responses to various other sugars and amino acids singly and in combina-
tion. Phis may provide at least some indirect information concerning the carrier
systems for thege substances in the human Intestine. At Present, we are assisting
Dr. Taylor in & study utilizing mutiple-lumen tubes and non-absorbable markers,
attempting to correlate directly the effects of glucose in enhancing the elec-
trical potential with its effects in stimilating sodium absorption across segments
of intestine. of Particular relevance to the interests of this Laboratory, we are
making these measurements of electrical potentials, and of net water and electrolyte
fluxes, and their response to glucose, in cholera patlents during the acute phase
of their disease and again in convalescence. The deslgn and results of these
studies will be the subject of a separate report. |
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