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ABSTRACT SUMMARY :

After our initial success with Berberine in cholera, now
we will attempt to study the effect of Berberine in regucﬁng
secretory diarrhoea in patients with severe non-cholera
diarrhoea. The study and control groups will each consist of
20 adult patients with darkfield negative stools for V. cholera.
After a period of 4 hours of observation to ascertain the basal
purging rate, patients in the study group will be given a dose
of Berberine Sulfate equal to 10 mg/kg. Purging rate will then
be quantified over the next 24 hours and rates in the treatment
and control groups compared. Side effects of treatment if any

will be noted.

REVIEWS:

(a) Research involving human subjects:

(b} Research Review Committee:

{(c) Director:
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SECTION 11 - RESEARCH PLAN

A. INTRODUCTION:
1. Objectives

To investigate the clinical efficacy of Berberine sulphate

as an antisecretory agent in patients with non-cholera diarrhoea.

2. Background

Our recent success of Berberine in the treatment of cholera
prompted us to further examine its effects in other types of
non-cholera diarrhoea, such as E. celi diarrhoea. 1In our previous
randomized, controlled trial at ICDDR,B, Berberine sulphate (400 mg)
significantly reduced stool volume (35-40%) in a group of 120 |
adult subjects with severe cholera {(Butler T, Rabbani GH, 1984).

In toxigenic E. coli infection, intestinal fluid loss occurs by

a biochemical mechanism simiiar to that of cholera, i.e. production
of a toxin (ST or LT) and subsequent activation of adenylate
cyclase and the specificknec1eotide {cAMP or cGMP). In experimental
animals, E? coli ST induced diarrhoea can be effectively inhibited
by berberine (Sack RB, et al 1982). Therefore, we anticipate that
the drug might have antisecretory activity in man and may be

useful in the treatment of diarrhoea produced by toxigenic strains
of E. coli. The drug is safe and we did not find any instances

of untoward effects after a 1200 mg dose in adult subjects in the

previous study.




Toxigenic E. coli is the major cause of dehydrating diarrhoea in the
rural community of Matlab (Black et al 1982) and also among the
hospitalized Qatients at the Dhaka Station (Stoll et al 1983).
Although mild to moderate degree of clinical severity is common, the
fluid-loss may be considerable and sometime life threatening, death

may occur in untreated cases, especially in young children. E. colj

I~

is prevalent through out the world and is the major pathogen associated

with the travellers diarrhoea. Although cholera is a more severe
disease, is it limited to the endemic regions of Asia and is
responsible for only 5-10% of total diarrhoeal cases in no-epidemic

season.

Therefore if an agent can be found such as berberine, which
reduces fluid-loss in E. coli diarrhoea, it might have widespread
usefulness. This will also produce evidence that the Egrg_which
acts against cholera also is useful in non-cholera diarrhoea such

as E. ¢oli diarrhoea.

Berberine is an alkaloid (berberine sulfate mo1.wt.'384.4)

derived from the plant 'Berberis'aristata, the Indian Barberry,or

Tree turmeric. It has been known to indigenous Indian and Chinese
medicine for several thousand years. The yellow alkaloid berberine
is a bitter extract of the roct, bark, and wood. It has been
traditionally used as a tonic, astringent, diaphoretic, antipyretic,
and purgative, in cases of splenomegaly and jaundice, in remittent
and intermittent fevers, in neuralgia, in bilious complaints, and

in diarrhoea.



Mixed with honey it is applied externally to aphthous sores, abrasions,

and ulcerations of the skinz.

The pionegr study of berberine in experimental cholera was Datta
and Panse's 1962 workB. They used infant rabbits and found that
berberine alone among several indigenous plants tested prevented
diarrhoea and death when given both before and 8 hours after infection.

—

The authors did not, however, find berberine to be vibriocidal.

Subbaiah and Amin in 1967 found berberine sulphate useful in
the prevention of experimental Entamoeba histolytica infection 1in
3-4 week-0ld golden hamsters, and tolerated by the animals up to a
dose of 100 mg/kgq. Amin, Subbaiah, and Abbasi assessed the anti-
microbail activity of berberine sulfate in 1969. and found that it
was more potent than chloramphenicol and tetracycline against
V. cholerae and was also bactericidal against this organism. Datta,
however, found that berberine was less active than tetracycline and

ch1oramphen1c016, and Nair, Modak, and Venkatraman found it to be

vibriostatic rather than vibriocidal7.

In clinical trials in 1967 berberine was shown to be more effective
than chioramphenicol in the treatment of cholera and nonspecific
diarrhoeaB. Further clinical studies in India in the late 1960's and
early 1970's confirmed the drug's clinical efficacy in diarrhoeal

disorders - these include studies by Kamath (1967)9, Deshpande (1969)}0,

]], Sharma et al (1970)12, and Desai et al (1971)]3.

Sharda (1970)
In 1975 Gupte showed that berberine was effective and well tolerated
at a dose of 10 mg/kg/day in the treatment of giardiasis, with efficacy

somewhat less than that of standard therapies]q



Raswat, a traditional crude dried preparation of Berberis
aristata, was also effective against cholera toxin-induced diarrhoea

at a dose of 1-2 mg/kgls.

Earlier, Dutta and co-workers had shown that oral administration
of berberine to infant rabbits 18-24 hours before the intra-intestinal
administration of cholera toxin prevented the development of diarrhoea
or significantly prolonged survival time, whereas berberine given
later was ineffectives. They related this result to the finding by
Bhide et al that the concentratien of berberine in the blood of
infant rabbits reaches a maximum 8 hours after G.I. tract administra-
tion with some drug still detecteble after 72 hours]g. Mekawi showed
that 0.3 mg of berberine injected I.M. protected mice from death from
cholera infection, and also showed that the drug protected them

against cholera toxinzo-

Further studies by Akhter amd coworkers showed that berberine
given orally significantly prolomged the latent period and reduced
the frequency and severity of diarrhoea in dogs provoked by Inpomoea
turpethum root, a potent traditional prugative preparation. Berberine
did not prevent diarrhoea caused-by magnesium sulfate or castor oil.
At a dose of 10 mg/kg it reduced intestinal motility in mice, and was

more effective when given intra-peritoneally than when given ora11y21.

Recent experimental work has continued to confirm berberine's
efficacy as an anti-secretary agent. Swabb and co-workers tested the
effects of luminal berberime in the cannulated, perfused rat ileum

using 14°¢ polyethylene glycol as a nonabsorbable marker.



They found that berberine reduced cholera toxin-induced secretion of
water, Na, Ci, and HCO3 in a concentration - dependent manner but did
not alter normal ileal water and electrolyte transport. The effect

of berberine on toxin-induced secretion became evident 60-80 minutes
after exposure and was reversed 60-80 minutes afier removal of berberine
from the perfusate, Berberine also prevented the development of cholera
toxin - induced villous tip edemazz. Sack and Frochlich found that
berberine sulfate inhibited by approximately 20% secretory responses

to the heat-labile enterotoxins of V. cholerae and E. coli in rabbit

Tigated intestinal loop.

The drug was effective when given both before and four hours after
toxin administration, and bv both intraluminal and parenteral administra-
tion. It did not inhibit the stimulation of adenylate cyclase by
cholera enterotoxin and caused no histological damage to intestinal
mucosa. Berberine also inhibited secretion due to the E. coli heat-

stable enterotoxin in the infant mouse23’24.

The study of berberine pharmokinetics in humans is now possible
thanks to the development of sensitive and specific assay methods for

detecting the drug in fluids (e.g., Urine)25=26_

In summary, berberine has been shown to be an effective anti-
secretory agent in cholera and other diarrhoeal dyndromes by a great
deal of experimental work in variocus animal models. Some evaluation
in humans was also carried out with encouraging results, but there

has been no published study of a human trial in more than ten years.



Berberine is marketed in India and Japan, and presumably widely used in
those countries as an anti-diarrhoeal medication as well as in other
disease states. The published reports suggests that it is safe in
humans but no definitive knowledge of possible side-effects exists.
These may include some or all of the effects observed in animal studies,
including hypotension27 and sedation28. It would seem reasonable to
study the efficacy and spectrum of clinical effects of berberine in a
Controlled trial for if it is.rea11y7a potent, safe anti-secretagogue

it may make a significant contribution to our management of cholera

and other severe secretory diarrhoeal diseases.

Rationale:

Toxigenic E. coli is the most frequent pathogen associated with
watery diarrhoea in children and aduits, it is also the most common
bacterial cause of diarrhoea in travellers. In terms of clinical

severity it stands next to that produced by Vibrio cholera. Since

berberine works against cholera, it may also work against toxigenic

E. coli because both the toxins produce pathogenic effects by

similar mechanism. A controlled randomized study of berberine's
efficacy in non-cholera diarrhoea may substantiate this knowledge
and provide sound justification for using this inexpensive and safe

drug in the treatment of non-cholera diarrhoea.

SPECIFIC AIMS: See objectives




METHODS AND PROCEDURES:

Study population. This will be a randomised, parallel, and

controlled ciinical study. The study will be carried out in
100 adult patients with severe non-cholera diarrhoea.

AN
Patients will he selected from the Treatment Centre and will

satisfy the f011owihg admission criteria.

Inclusion criteria:

1. Onset of watery diarrhoea within previous 24 hours.

2. Darkfield negative stools to exclude patients with cholera.
3. No history of current use of Tetracycline

4. Voluntary agreement to participate in the study

5. Baseline purging rate of at least 100 ml per hour as

observed in the Treatment Centre over a period of 4 hours.

Randomization. After admission to the study ward patients will be

randomly assigned to either - (a) treatment group or (b) controj
group. Patients will be stratified by purging rates and will be
randomized using a random number table.

100-200 m1 stool/h as baseline rate

Low purging group

200-300 m1 stool/h as baseline rate

Moderate purging group

Severe purging group More than 300 m1/h as baseline rate.

Drug administration: After purging has been observed for 4 hours,
patients'assigned to group (a) will receive berberine sulfate at a
dose of 10 mg/kg. In a 40 kg adult, the total dose will be 400 mg

and will be given as 400 mg in a single dose for 24 hours.

50 pts

Berberine sulphate - 10 mg/kg (total 400 mg), single dose for 1 day

1

Control subjects - No treatment = 50 pts
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Exclusion criteria:

Patients having any of the following conditions will be excluded

from the study. Patients who:

(a) are known or suspected to be pregnant or are breast-feeding;

(b) have a known allergy or hypersensitivity to the study médications;

(c) are not able to comply with the study procedures as outlined in
tﬁe protocol, -

(d) are not expected to maintain orai medication due to vamiting;

(e) have any other concurrent medical condition that might interfere

with the evaluation of the study medication.

(f) have clinical evidence of severe malnutrition.

Exclusion criteria during the course.of the study:

Subjects who acquire any of the following conditions during the course

of the study will be excluded from further participation in the study.
7

Siubjects who: -
- u .
(a) exhibit any adverse reaction warranting discontinuation of

the study medication;

(b} have V. cholera isolated from the stopl specimens as confirmed by
bacteriologic culturing (drop out),

{c) acquire any inferqurrent illness or condition that might interfere
with the evaluation procedures in this study (drop out).

:
In these intances, further treatment,will be given by the investigators.



Dropout accounting:

Subjects who do not complete the study will be replaced according to
the guidelipes in this protocol. This will be done in order to
preserve the study population as close as possible 100 completed

subjects.

Monitoring and Treatment:

A11 patients will receive 1.V. hydration to match their stool losses.
The latter will be quantitated by 8 hours periods for 24 hours

(3 eight-hour periods) as long as each patient has significant
diarrhoea. Stool cultures will be done. Colonies that are typical
of E. coli will be picked and kept preserved, until they are tested
for toxin production using standard procedures. Orai feedings wil)
be minimal (e.g., bread, milk) for the first 24 hours, after which
regular meals will be provided. Each patient's B.P. and level of
consciousness will be recorded for every 8 hour period, and any

significant changes in physical condition will be noted. -

Adverse Reactions:

A1l adverse reactions, regardless of severity will be recorded on the

appropriate record(s) provided in the case report forms.

Overdose Managementi:

in case of an overdose of berberine, symptomatic and supportive therapy
may be required, as well as the following:
If the amount ingested is considered dangerous or excessive, vomting

will be induced, unless the patient is convulsing or comatose or has
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lost gag reflex in which case gastric lavage will be performed using
a large-bore tube. If indicated patient will be followed with charcoal.

There are no specific antidotes.

Concomitant Medications:

Medications which is considered necessary for the patients welfare
and which will not interfere with the study drug or its evaluation
may be givén at the discretion of the investigator. Administration
of all such concomitant medications will be recorded on the appropriate

page of the case report.

SIGNIFICANCE:

The aim of the study will be to test the efficacy of berberine
as an antisecretory agent in non-cholera diarrhoea in a controlled
randomized manner, as well as to identify any negative side effects

of the drug.

Data analysis: Patients in the treatment and control groups will be

compared with regard to baseline purging rate, purging rate after
treatment, and duration of diarrhoea. Each patient's baseline purging
rate will be compared with his rate after treatment. Appropriate
tests of statistical significance will be employed, e.g., student's

't' test for comparison of measn and S.D.'s of stool volumes.




FACILITIES REQUIRED:

1. Office space:

A%
2. Laboratory space:

3. Hospital resources:

4. Animal resources:

5. Logistic support:
6. Major equipment:
7. Others:

8. Transport:

Present office space will be used
The present Laboratory will b
utilized.

100 adult patients will be studiea.
Suckling mice will be utilized for
toxin assay

None

None

None

None



14

REFERENCES:

+ L.

<3

Butler, T., G.H. Rabbani, 1984, Antisecretory activity
of Berberine sulphate in acute cholera. Clin Res.

Vol 32, No. 2, P 511A.

Carpenter, C.C.J., 1982. The Pathophysiology of Secretory
Diarrheas, Medical Clinics of North America, Vol. 66,

No. 3.

Said, H.M., 1969. Hamdard Pharmacopoeia of Eastern

Medicine, Karachi.

Dutta, N.K. and Panse, M.V., 1962: Usefulness of
Berberine (An alkaloid from berberis aristata) in the
treatment of cholera (experimental). Indian J. Med.

Res. 50 : 732-736.

Subbaiah, T.V., and A.H. Amin, 1967. Effect of berberine

sulfate on Entamoeba histolytica. Nature (London) 215:

527-528.

Amin, A.H., T.V. Subbaiah, and K.M. Abbasi, 1963.

Berberine Sulfate: antimicrobial activity, bioassay,

~and mode of action. Clin.J. Microbiol 15 : LO67-1076.

Dutta, N.K., P.H. Marker, and N.R. Rao, 1972. Berberine

!
in toxin induced experimental cholera. Br. J. Pharmac.

(1972), 44 : A453-159.




10.

Gl

13.

14.

15.

16.

—
o

Nair, S5., M.J. Modak, and A. Venkataman, 1967.
Vibriostatic action of Berberine. 1Indian J Path Bact.,

10, 389.

\

Lahiri, $.C., and N.K. Dutta, 1967. Berberine and
chloramphenicol in the treatment of cholera and severe

édiarrhea. J. Indian Med. Assoc. 48, 1.

Kamath, S.A., 1967. Clinical trials with berberine
hydrochloride for the contrel of diarrhea in acute

gastroenteritis. J Ass. Phy. Ind., 15 : 55-39.

Deshpande, P.R., 1969. Trials with berberine tannate for

-

diarrhea in children. Bharat Med. J., 1 : 28-32.

Sharda, D.C., 1970. Berberine in the treatment of diarrhea

in infancy and childhood. J. Indian Med. Assoc., 54: 22-24.

Sharma, R., C.K. Joshi, and R.K. Goyal, 1970. Berberine

tannate in 1cute diarrhea. Indian Pediatr. 7 : 496-501

Desai, A.B., K.M. Shah, and D.M. Shah, 1371. Berberine in

treatment of diarrhoea. Indian Pediatr. 8 : 462-465.

Gupte, S., 1975. Use of berberine in the treatment of

giardiasis. Am. J. Dis. Child. 129 : 866.

Sabir, M. and N.K. Bhide, 1971. Study of some pharmacological

actions of berberine. 1Ind. J. Physiol. Pharmac. Vol. 15

111-132.



17.

18.

19.

-~} 20.

21.

22.

23.

16

Sabir, M., M.H. Akhter, and N.K. Bhide, 1978. Further
studies on pharmacology of berberine. 1Ind. J. Physiol.

Pharma, 22 (1)} : 9-23.

Akhter, M.H., M. Sabir, and N.K. Bhide, 1977.
Anti-inflammatory effect of berberine in rats injected
locally with cholera toxin. Indian J. Med. Res. 65 :

133-141.

Sabir, M., M.H. Akhter, 'and N.K. Bhide, 1977. Antagonism
of cholera toxin by berberine in the gastrointestinal

tract of adult rats. Indian J. Med. Res. 65 : 305-313.

Bhide, M.B., S.R. Chavan, and N.K. Dutta, 1969.
Absorption, distribution and excretion of berberine.

Indian J Med. Res. 57 : 2128-2131.

Mekawi, M., 1968. Effect of berberine alkaloid on
Vibrio cholerae and its endotoxin. J. Egyptian Med.

Assoc., 49 : 554-559.

Fl

Akhter, M.H., M. Sabir, and N.K. Bhide, 1979. Possible
mechanism of anti diafrhoeal effect of berberine.

Ind. J. Med. Res. 20, August 1979: 233-241.

Swabb. E.A., Y.H. Tai, and L. Jordan, 1981, Reversal of
cholera toxin-induced secretion in rat ileum by luminal

berberine. Gastrointest. Liver Physiol. 4 : G, 248-252,



¥ 24,

25.

v 26,

*27.

~ 28,

129.

17

Sack, R.B., J.L. Frochlicn, and J.H. Yardley, 1980.
Berberine inhibits secretory response of cholera
enterotoxin and E. coli heat-labile enterotoxin, Abstract.

Clin. Res., 28 : 8 A.

Sack, R.B., and J.L. Forchlicn, 1982. Berberine inhibits
intestinal secretory response of Vibrio cholerae and
Escherichia coli Enterotoxins. Infect and Immun. Feb.

1982 : 471-475,

Miyazaki, H., E. Shirai, M. Ishibashi, K. Hosoi,

S. Shibata, and M. Iwanaga, 1978. Quantitation of
berberine chloride in human urine by use of selected ion
monitoring in the field desorption mode. Biomed, Mass.

Spectrom, 5 : 559-565.

Miyazaki, H., E. Shirai, M. Ishibashi, and K. Niizima,
1978. Quantitative analysis of. berberine in urine

sample by chemical ionization mass fragmentography.

J. Chromatogr. 152 : 79-86.

a

Chun, Y¥.T., T.T. Yip, K.L. Lau, Y.C. Kong, and U. Sandawa,
1979. A biochemical study on the hypotensive effect of

berberine in rats. Gen. Pharmacol. 10 : 177-182.

Shanbhag, S.M., H.J. Kulkarni, and B.B. Gaitonde, 1970.
o4
Pharmacological action of berberine on the central nervous

system. Jpn. J. Pharmacol. 20 : 482-487.



ABSTRACT SUMMARY:

Controlied trial of Berberine as an antisecretory agent in non-cholera

diarrhoea.
\

1. This study will be conducted with 100 adult patients with non-
choiera diarrhoea and severe purging. It wiil test Berberine
sulfate, which as been shown to be an effective anti-secretory
agent in cholera and E. coli toxin induced diarrhoeas in a number
of animal experiments and some human trials. Berberine is
synthesized and marketed in India and Japan and is beleived to be
safe for human use. it has been found to be essentialiy free of

side effects at a dose of 10 mg/kg/day.

2. The patients will be randomly assigned to treatment and control
groups. They will be observed for 4 hours so that their baseline
purging rate may be ascertained. Théée assigned to the treatment
group will then be given a dose of Berberine equal to 10 mg/kg

~ body weight. Stboi volumes will thereafter be measured during
8 hours periods for 24 hours. Patients will be rehydrated by the
I.V. route. The study should not subject either treatment or
control group patients to any significant risks. It is not
expected that serious side effects of berberine administration

will be found. v

3. Not applicabie
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Patient confidentiality will be maintained. All data will be
abbreviated and will be published without reference to the

subjects' name and identity.

Infermed consent will be obtained from each patient enrolled in

the study.
No personal interview is required.

Benefits to the patients involved in the study will be the cost-
free treatment of diarrhoeal iliness. General benefits to:

society include the possible identification of a valuable anti-

secretory drug in non-cholera diarrhoea.

No retrospective hospital records will be used. No biclogical

specimens except stool will be taken from the subjects.



SECTION ITI - BUBGET

Personnel:
Investigators Position % time
h used
Dr. G.H. Rabbani Principal 50
investigator
Dr. T. Butler Ce-Investigator 10%

Patients hospitalization:

100 pts X Tk. 150 X 3 days =

Laboratory tests:

Stool cuiture for cholera (100XZ2tests) =

Infant mouse for E. coli toxin assay {100)=

Biochemistry =  None
Hematology = None
Qut patient care = None
Travel of person = None
Transportation = None

Printing and Reproduction =

)

Contractual services None

Computer time =

20

Annual Project requirement
salary Taka Dollar

H

Tk.90,000 Tk. 45000 -

- £ 5000

Tk. 45,000
$ 200
$ 300
$ 100
$ 100
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BUDGET SUMMARY

Pérsonnel services
Supplies and equipment
Patients hospitalization
Out patient care .
Transportation -

Travel of person

Transport of things
Tent., etc. -
Printing & Reproduction

Computer

Nil

Nil

N7l

Nil

Nil

Taka

21

Doliar
- 6,800
500

1,800

100

100

$ 9,300
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CLINICAL TRIAL OF BERBERINE IN NON CHOLERA DIARRHOEA

Data colliection sheg;

\

Name of the subject:

Hospital admission number: / / / / / /

Day Mon ' Year
Date of admission to study: / / / / / / / / /

Age in years: / / /
Sex: / / (Male = 1, Female = 2)

HISTORY AND PHYSICAL:

Admission bodiy weight (kg): / ; / / / /

Oral temperature (OF): / / / / / / /

Blood -pressure (mmHg): Systolic / / / / Diastolic [/ / /[

Radial pulse/min: : Y /
Respiration per/min: / / /
Duration of diarrhoea before admission (hours): / / /

Clinical assessmeni of dehydration: / /  (Mild=l, Mod=2, Sev=3)
Previous medication: / / (None = 1, Yes =2)

Dark-field exam for V. cholera: / / {Positive = 1, Neg = 2)

Rectal swab culture for V. cholera: Admission day / (Pos=1, Neg=2)

Second day / / (Pos=1, Neg=2)

Known allergy to Berberine: /[ / (Yes =1, No = 2)
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BASE-LINE STOOL ASSESSMENT (FIRST 4 H OBSERVATION AFTER HYDRATION)

Time(gggégd:

Time end:

N .

Stool volume (ml1): / / / / /

Stool consistency: / /  (Watery = 1, Soft=2, Semisoft=3, Formed=4)

Urine volume {mi): / / / / /

Vomit (m1): / / / /

Intravenous fluid given (m1): / / / / /

Plain water ingested (ml}: / / / /

Milk ingested (m1): / i /

Body weight (kg): / / / / / /

Stratification by purging rates: / /  Mild=100-200 m1/h (code=1]
Mod =200-300 m1/h (code=2)
Sev = 300 mi/h  {code=3)}

Randomization: / /  (Treatment -group=1, Control group=2)

Treatment: Berberine {400 mg) Given / Note time:

If the subject vomited after the drug admisinstration, please note
the time of vomiting occured:
Hours Min

[ / / / /

Nausea: / /

Adbominal pain: / /

Abdominal discomfort: / /  (Absent = 1, Present = 2}

Hospital No.:
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FIRST & HOUR POST TREATMENT PERIOCD:

Time of collection:

QUTPUT: INTAKE:
Stool volumeml: / / / / / 1.V, fluid given (m1): / / / [/ /

Stool consistency: / / Watery=1 Plain water ingested (m1): / [/ / /

Semi-soft=2
Soft=3
Formed=4

Urine volume {ml1): / / / / /

Milk ingested (ml1): / / /- /

Vomit {(ml): / / / /

Nausea: / /

Abdominal pain: / / Absent = 1, Present = 2
Abdominal discomfort: / /

SECOND 8 HOUR POST TREATMENT PERIOD

Time of collection:

QUTPUT: INTAKE:
Stool volume (m1) /  / [/ /[ I.V. fluid given (m1): / / [/ [/ /
Stool consistency: / Watery=1 Plain water ingested (ml): / / / /
' ' Semi-soft=2
Soft=3 Milk ingested {ml): /]
Formed=4
Urine volume (ml1): / / / / /
Vomit (m1): / / / /
Nausea: / / '
Abdominal pain: /- Absent = 1, Present = 2
Abdominal discomfort: / /
" THIRD 8 HOUR POST TREATMENT PERIOD
Time of collection: L o ¥
QUTPUT , INTAKE
Stool voiume (m1): / / / / / I.N. fluid given (m1): / / [/ [/ /
Stool consistency: [/ / Watery=]l Plain water ingested (m1): / / & /
Semi-soft=2 -
Soft=3 Milk ingested (m1): AR
Formed=4
Urine volume (ml): / / / /
Vomit (m1): / / / / Nausea: / / Abdominal pain: /

Abdominal discomfort: / / -




SUBJECT STUDY NO.

No Adverse Effects Noted { ]
SUSPECT DRUG INFORMATION

Drug

Total Daily Dose/Units Route PO
Treatment Start/End _/ / / /
Reascn STUDY DRUG

\

SUSPECTED ADVERSE REACTIONS

| | I | [Out-|
| ! Dates i |Sev|come|
| AR Adverse Reactions Onset | End |Duration| * | ** |
|1} | | | I !
| | | | | | |
|21 | I | | I
| | | | | | | |
131 | I | | I I
P 4 | | | | | |
U4 I | I | | I
P I | | | |
L3 * ¥

Severity: Outcome:

1=mild A=alive with seguelae R=reccvered

2=moderate S=s5till under treatment D=died

3=severe
| AR-1 AR-2 AR-3 AR-4
! Questions v E# Y ®ER A |
| Outpatient treatment i
| reguired? [NA] [NAJ [NA] [NA] |
| Hospital treatment |
| required? _ [ ] [ ] [ ] 1 |
| Was dose reduced? [NA] - [N&] [NA] [NAT] |
| Was drug discontinued? [NA] [NA] [NA] [NA] |
| Did reaction abate? .. [ ] [ ] ] [ 1] |
| Was drug reintroduced? [NA] [NA] [NA] [NA] |
| Was dose increased? [NA] [Na) [NA] [NAT |
| Did reaction reappear? [NA] [NA] [NAY [NA] i

¥®¥y-YES, N=NO, NA=NOT APPLICABLE TO THIS STUDY. OTHER QUESTIONS
REQUIRE A YES OR NO RESPONSE.

COMMENTS (Describe other relevant medical history, etc.)
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Trial of
Berberine
The International Centre for Diarrhoeal Disease Research, Bangladesh.

N (Consent form)

1 understand that I have diarrhoea from non-cholera infection
and that 1 may need to be treated with‘intravenous fluids. I also
understand that 1 am to be admitted to the hospital research ward
where 1 will remain until the diarrhoea is over. I will be treated
either with Berberine, which is a drug, which in India is used to
treat diarrhoea, or with intravenous fluids alone. The purpose of
treating me with Berberine is to find out if it really is effective

in helping to stop diarrhoea caused by non-cholera pathogens.

I understand that I do not have to participate in this study
and if I do not want to, I will not be refused proper treatment in
this hospital. I also may withdraw from this study at any time

without any penalty.

The records of my treatment will be kept confidential.

Signature of the Investigator/ Signature of the patient
Co-Investigator
' Date:
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