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SECTION I - RESEARCH PROTOCOL

(Limited Study)

Title: Triaiiof Berberine As An Anti-

Secretoty Drug in Human Cholera

Principal Investigators: Dr. J. Knight and Dr. G.H. Rabbani
Consultant: Df. T; Bﬁtler

Starting Date: lst May, 1983

Completion Date: 31 July, 1983

Totél Direct Cost: $ 2815

Scientific Program Head: Dr. T. Butler

This protocol has been approved by.the Pathogenesis-Therapy

Wofking Group.

[ 4

. — 'r‘./rj )
Signature of the Scientific Program Head: /(J&nyLA'/b$be¢& r/q,[\.
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‘Date: ,J.H‘LJ_ :S’ -

' -
Abstract Sufmary: - :

We ;ill attempé fo_study the effect bf Berberine‘in reducing
secéepory'diérrheé ip patients with severe'cholerq. The gtudy and
cén;rol grpu%é @iii cach consist of 10 adult patiants witﬁ darkfigld
positiVe stools for.V. chole;a. Aftér a pegiéd of 8 hours.of-obseiva—

o .
: .

e ' '\' . \ . o
~tion to ascertain the basal purging rate, patients.in the study group

will be giveﬁ a dosgkof Beﬁéerine Sulfate equal go 10 ﬁg/kg. !Purging
;atéiwill thén be qeéntified over the‘pexf 24 hqggsiand:rates in the
treéément aﬂd controi‘groups compared.L Side effeété of treaﬁmenﬁ if
any.éill be n§ted. 1 ke .

H
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SECTIQN II - RESEARCH PLAN

INTRODUCTICHN.

Objectives:
To investigate the clinical efficacy of Berberine as an antiseécre=-

1
tory agent in cholera.

To determine what if any clinically important side effects of
berberine. exist.

Background

Bé;bériné'is an alkaloid (berberine sulfate -mol.wt.384.4) derived
from the plants Berberis aristata, the Indian Barberry or Tree-
turmeric. It has been known te indigenous Indian and Chinese medicine

for several thousand vears. The yellow alkaloid berberine is a bitter

extract of the root)bark, and wood. It has been traditionally used
as a tonic, astringent, diaphoretic, amtipyretic, and purgative, in
cases of splencmegaly and jaundice, in remittent and intermittent

fevers, in neuralgia, in bilious complaints, and in diarrhea. Mixed
{4 : '
with honey it is applied externally to aphthous sores, abrasions, and

‘ 2
@lcerations of the skin.

The ploneer study of berberine in experlmental cholera was Dutta and
3.

Panse's 1962 work. They used infant rabblts an® found that berherine

alone among several indigenous plants tested prevented diarrhea and

death 'when given both before and 8 hours-after infections The authors

did not, hpwevér,ffind berberine to be vibriccidal.

Subbaizbh and Amin' in 1967 found berberine sulphate useful in the

prevention of expérimental Entamoeba histolytica infection in 3-4



week-¢td golden hamsters, and tolerated by the animals up to a dose

4
of 100 mg/kg. Amin, Subbaiah, and, Abbasi assessed the anti-

microbial activity of berberine su#féte.in i969, aed found that it

was more potent than‘chloramphenicol aﬁd tetraegcline against V.cholerae
and was also baeteriocidal against this organism. Datta, however,

found that berbefiné was less active'than tetracycline and chloram-
.phenicol,6 and Nair, Modak, and Venkatraman found it to be vibrio-

. ‘ 7
static rather than vibriccidal.

In elinical trials in 1967 berberiee was shown to be more effective
than chloramphenicol in the treatment of cholera and nonspecific
diarrhea.8 Further clinical studiee in India .in the late 1960's and
early 1970's confirmed the drug% cliﬁical efficacy in diarrhoeal

’ ‘ 9 1
disorders - these include studies by Kamath (1967}, Deshpande (1969)

Sharda (1970),1l Sharma et al;(1970)l and Desai et al (1971)13

In 1975 Gupte showed that berberine was effective and well tolerated

at a elose of 10 mg/kg/day in the treatment of giardiasis, with
i
efflcacy somewhat less than that of standard therapies.

Raswat, a traditional crude dried preparation of Berberis aristata,

.was also effective against choleratoxin-induced diarrhea at a dose -

L of l-—2:87lkg .‘;18

Earilier Dutta and co-workers had shown that oral administration of

berberlne ‘to lnfant rabbits 18-24 hours before the lntra integtinal

!
adm1n15tratlon of cholerd toxin prevented the development of dlarrhea

'or siqnif;cantly‘prolonged survival time, whereas berberlne glven

. . .
i ' H B !
{ i s i

!
!



later was ineffecti,ve.6 They related this result to the finding by
Bhide et al that the concentration of berberine in the blood of

infant rabbits reaches a maximum 8 hours after G.I. tract administra-
tion with some drug still detectible after 72 hours.l9 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 toxin.

Further studies by Akhter and coworkers showed that berberine given
orally significantly prolonged the latent period and feduced the fre-
guency and sevefity of diarrhea in dogs provoked by I"pomoea turpethum
root, a potent traditional purgative preparation. Berberine did not
prevent diarrhea caused by magnesium sulfate or castor oil. At a dose
of10 mg/kg it reduced intestinal motility in mice, and was Mo &

2
effective when given intra-peritoneally than when given orally. 1

Recent experimental work has continued to confirm berberine's efficacy
as an anti-secretory agent. Swabh and co-workers tested the effects

: te,
of luminal berberine in the cannulated, perfused tot ileum using ( C)
polyethylene glycol as a nonabgorbable marker. Tﬁey found that berberine.
reduced cholera toxin-induced secretion of water, 'Na, cl, and HCO3 in a

but

concentration - dependent mannerhgid 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 after removal of berberine from the perfusate. Berberinef

also prevented the development of cholera toxin - induced villous

22 .
tip edema. Sack and Froehlich found that berberine sulfate inhibited .




B wam -

by approximately 20% secretory responses to the heat-labile enterotoxins
. P
of V. cholerae and E. coli in rabbit ligatéd intestinal loop. The drug
was effective when given both befdre and four hours after toxin adminis-
tration, and by both intraluminal and parenteral administration. It did
qder\qu‘rd C*[du':t.. .
nct lnhlblt the stimulation of - by cholera enterotoXiln
and caused no histological damage to intestinal mucosa. Berberine also
inhibited secretion due to the E. coli kﬁat—étable enterotoxin in the

2
infant mouse. 3, 24

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

B . 2
the drug in fluids (e.g., urine). 5, 26

In summary, berberine has been shown to be an effective anti-secretory
agent in cholera and other diarrhoeal syndromes by a great deal of experi-
mental work in various animal models. Some evaluation in humans was
also carried out with enqojiraging results, but there has been no published
study of a human trial in more than ten years. Berberine is marketed™in
L ‘ i as )
India and Japan, and presumably widely used in those countriesﬂan anti-
dlarrheal medlcatlon as well as' in other disease states. The published

reportq suggest that it is safe in humans but no deflnltlve knowledge

A

of possible side-effects exists. These may include some or all of the
o . . . o ' 27 . .. 28

effects‘observed in animal studies, including hypctenslon and gedation.

it would seem reasonable to-étudy the efficacy and spectrﬁm of clinical

effects of berberlne in a controlled trlal for if it lS ‘really a potent,

safe anti- sTcretagogue it may make a SLgnlflcant contrlbutlon to our

management ‘of cholera and othér severe secretory diarrheal diseases.




Rationale:

Cholera causes a severe secretory diarrhea in human beings.
Berberine has been shown to be an effective antisecretory agent
and to inhibit the actions o% cholera toxin h) a number of
experimental animal models and in some human trials. A controlled
randomized study of berberine's efficacy in cholera - induced
diarrhea may substantiaﬁe thie work and provide sound justifica-

tion for using this drug in the treatment of cholera,

w8

i
i
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SPECIFIC AIMS: See cbjectives

METHODS AND PROCEDURES:
The study will be carried out in 20 adult cholera patients with severe
purging. patients will pe selected from the Treatment Centre and will

satisfy the following admission criteria:

1. Onset of watery diarrhea within previcus 24 hours

92, Darkfield positive stools

3. No history of current use of Tetracycline
4. Voluntary agreement to participate in the study
5. Baseline purging rate of at least 200 ml per hour

as observed in the Treatment Centre over a period of 4-8 hours.

Bandomization _ After admission tO the study ward patients will be

randomly assigned to either - &) treatment group OT b) control group-

iDEUg administration - After purging has peen observed for 8 hours,

patients assigned to gpoup(,a,)_ will recelve perberine sulfate at a dese

of 10 mg/kg. i

Monitoring and Treatment - A1l patients will receive IV Hydration to
match their stool losses. The latter will be quantitated hy 8 hours
pericds for as long as each patient has significant diarrhea. Stool
cultures will be done. oral feedings will be minimal (e.g., bread,

milk) for the first 74 hours, after which regular meals will nhe provided.
Any parasites found on stool culture will be treated apprgpriately. At

di.scharge patients will receive a COUrse of tetracycline to eliminate




any residual intestinal vibrios. Bach patient's B.P. and level of j :
consciousness will be recorded for every B hour period, and any f:

gsignificant changes in physical condition will be,nqted. L
S“}’oo] C(:ta.n“hs in.‘i” be d—ane ¢t n.o‘ml:’g-teq unc{ aF—-}‘EF -2_,4

SIGNIFICANCE: hours,

The aim of the study will be tO test the efficacy of berberine as ah
antisecretory agent in cholera in a controlled, randomized manner,: as

well as to jdentify any negative side effects of the drug .

Data analysis - patients in the treatment and control groups willlbe‘
compared with regard to paseline purging rate, purging rate after treat-
ment, and duration of diarrhea. Each patient's baseline purging raFe
will be compared with his rate after treatment. Appropriate tests of
statistical significance will be employed, €.9-r students' T test fbr

compar ison of means and s.n.'s of stool volumes.

FACILITIES REQUIRED:

1. oOffice space: present office space will used
2. Laborétory space: the labo‘rétory will be utilized only For carrying
ou?lstool cultures to isoléte V. cholerae

3. Hospi£al resources: 20 adglt.pat%éhtg wi%l be studied

4. Animal resources: None - '

5. Logistic support: DNone

6. Major equipment: Noﬁe
b

7. Otheré: None

g. Transport: None ' ' : - :




*

i

REFERENCES: P .

C 1.

PR,

Carpenter, Q;e:J} 1982;: fhe'Pathophysiology of Secretory
Diarrheas; Medical Clinic; of_North Bmerica, Vol.é6, No.3,

Said, H.M. 196%9: Hﬂmdaré Pharmaccpoeia of Eastern Medicine,
Karachi

Dutta, N.K. éndIPanse, M.V.Il962: Usefulness of Berberine (An
alkaloid from bérberis‘aristata) in the treatment of cholera
(experimental)v Indian J. Med, Res. 50:732-736

Subbaiaﬂ, T;V. aﬁd A.H. Amin, 1967, Effect of berberine sulfate
on Entamoeba histolytica, Nature (London) 215:527-528

Bmin, A.H., T.V. Subbaiah, and K.M. Abbasi, 1969, Berberige
Sulfate: antimicrobial activity, bioassay, and mode of action.
Can. j.gmicrobiolﬁ 15:1067-1076

Dutta, N.K., PH. Marker, and N.R. Rao, 1972. Berberine in toxin

induced experimental cholera, Br. J, Pharmac. (1972), 44,153-159

. ; . , .
Nair, $.M.J. Modak, and A. Venkataman,l967. Vibriostatic action

43

of Berberine. Indian J.Path. Bact,, 10, 389 :
Lahiri, S.C. and N.K. Dutta, 1967. Berberine and chloramphenicol

in; the treatment of chelera and severe diarrhea, J. Indian Med.

Assoc. 48,1 ’ . - -

Kamath, S.A., 1967. Clincal trials with berberine hydrochloride

for the control of diarrhea in acute gastroenteritis. J. Bss,
1 ! ) '
Phy. nd., 15,55-59

Deshpandé, P.R., 1969.‘-Trials with berberine tannate for diarrhea

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

b




11

11. Sharda, D.C., 197C. Berberine in the treatment of diarrhoea in

12.

13.

14.

15.

le.

17.

18.

19,

20.

2.

. fiinfancy and childhood., J. Indian Med. AssocC., 54,22-24

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

in acute diarrhea. Indian Pediatr. 7:496-501

Desai, A.B., K.M. Shah, and D.M. Shah, 1971. Berberine in treat-

ment 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.XK. Bhide, 1971. Study of some pharmacological
actions %g berberine. Ind. J. Physieol. Pharmac. Vol.15 (3), 111-132
Sabir, M. MfH' Akhter, and N.K. Bhide, 1978. Further studies on
pharmacolog& of berberine. Ind. J. Physiol. Pharma, 22, (1} 9-23
Akhtexr, 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. £5:133-141

Sabir, M., M.H. Akhter, and N.K. Bhide, 1977. Antagonism of

Wy

,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.X. Dutta, 1969. Absorption,
1distrigytion 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. Egypfian Med. Assoc., 49:554~559

Akhter, M.H., M, Sabir, and N,K. Bhide, 1979. Possible mechanism

qf anti diarrhoeal effect of berberine, Ind. J. Med. Res, 20, August

1979:233-241




22,

23.

24.

26. .

27.,

28,

12

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

Sack, R.B., J.L. Froghlickh, andJ.H.Yardley.1980Berberine inhibits
secretory response of cholera enterotoxin and E. coli heat-labile
enterotoxin, Abstract. Clin. Res. 28:8A

Sack, R.B. and J.L. Froehlick, 1982. Berberine inhibits intestinal
secretory response of Vibrio cholerae and Escherichia celi
Enterotoxins. Infect and Immun. Feb. 1982:471-475

Miyazaki, H., E. Shirai, M, Ishibashi, K. Hosoi, S. Shikata, and
M. gg“gnaga, 1978. Quantitation of berberine chloride in human
urine by use of selected ion monitoring in the field desorption
mode., Biomed. Mass, Spectiom., & :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.l52:79-86

Chun, Y.T., T.T. Yip, K.L. Lau, Y.C. Kong, and U, Sankawa, 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.BR, Gaitondé, 1970, Pharma-

cological action of berberine on the central nervous system.

WJpn, J. Pharmacol. 20:482-487




§ e —— -

ABSTRACT SUMMARY

Controlled trial of Berberine as an antisecretory agent in cholera

1. This study will be conducted with 20 adult patients with choleré
and severe Purgiﬁy-liwill test Berberine Sulfate, which has been
show? to be an effective anti-secretory agent in cholera and
other diarrhceas in a number of animal expgriments and some human
trials. Berberine is synthesized and marketed in Inéia and Japan
and is believed to be safe for human use; it has been found to be

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

2. The patients will be randomly assigned to treatment and control
groups. They will be observed for 8 hours so that their baseline
purging rate may be ascertained. Those assigned to the treatment
group will then be given a dose of Berberine equal to 10 mg/kg
body weight. Stool volumes will thereafter be measured during

8 hours periods until the cessation of heavy purging. Patients

will be rehydrated by the IV route. The study should not subject
either treatment or centrol group patients to any significant risks:
Any intestinal parasites found on stool exam will be treated, and

}

at discharge all patients 'will receive a course df?tetracyciine.

Tt is not expected that serious side effects of berhkerine

administration will be found,.

3. Not applicable | ‘ ’ | ;
i .
4. Patient confidentiality will be maintainedﬁ All data will: be
o . |
abbreviated and will be published without reference to theisubjects'

name and identity.



‘o ¢ .
Informed consent will be ohtained from each patient enrolled
. R O e ‘

in the study.

No personal interview is required

Benefits to the patients involved in the study will be the cost-
free treatment of any parasiﬂic diseases found. General benefits
to society include the possibie identification of a valuable anti-

secretory drug in cholera.

No retrospective hospital records will be used. No biological

specimens except stocl will be taken from the subjects.




SECTION III - BUDGET
(LIMITED BUDGET)

Personnel:

20 patients x Tk.150 x 3 days = 9,000 360

Laboratory tests (R*S for c/s) = - 30

Drugs . s = - 50

Grand Total:Tk.57,000 $440

Total US$-2815
(Converted rate of $1 = Taka:24 )

1.

% Time Annual Salary
Investigators Position used Taka Dollor Remarks
Dr. Joseph Knight Investigator 50% - -
Dr. G.H. Rabbani Investigator 20% 48,000 -
Dr. T. Butler : Consultant - - -
9. Datients hospitalization:




Trial of
Berberine

The International Centre for /Diarrheal Disease Research, Bangladesh

(CONSENT FORM)

1 understand that I have diarrhea from cholera and that I may

need to be treated with intravenous fluids. 1 also understand that

I am to be admitted to the hospital research ward where I will remain
until the diarrhea is over. 1 will be treated either with Berberine,
which is a drug,which in India is used to treat diarrhea, 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 dairrhea
caused by cholera. My stool will be examined in the laboratory and

if any worm or other parasite is found I will be treated for it.

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 penglty.

The records of my treatment will be kept confidential,

Signature of the patient(

Signature of the Investigatdr/
Co-Investigator

Date

Date
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