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SECTION-TI RE3BEARCH PROPOSAL

TITLE . : Hyperimmune Bovine Colostrum (HRC):
Evaluation of its therapeutic value
in diarrhoeal disease

PRINCIPAL INVESTIGATORS Dr. S. Tzipori
' Dr. D. Mahalanabis
Prof. R. Eeckels

COINVESTIGATORS :

Ly

STARTING DATE January 1989

COMPLETION DATE December 1989

(%]

TOTAL PROJECT COST . : $ 47,164
SCIENTIFIC PROGRAM HEAD Dr. 8. Tzipori

This protocol has been approved by the Laboratory Sciences
Division. '

Signature of the Séigntific Program Head: ; - ’Zﬁy”éxﬂ.(
| Date : ZSI/& / %9

ABSTRACT SUMMARY

Preliminary studias have indibated that HBC may be effective
in tﬁe treatment of‘séveral specific enteric infections. The
.purpose of this study is to produceAHBC against specific enteric
infections and tést its effectiveness in patients infected with
the coéresponding pathogen. Initially, HBC will be produced
against Shigella dvsenteriae, S.‘flexneri, rotavirus and &Giardia
lamblia. The therapeutic value of the HBC will then be tésted
under clinical conditions using boviﬁe colostrum from unimmunized

cows as control. The gammaglobulin will be extracted ffom the

colonstrum and will be giQen orally over 2-4 consecutive days.
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The HBC will be prepared by vaccinating pregnant cows with
the relevant purified antigen mixed with adjuvant. The colostrum
will be collected immediately -after calving over two days,
analyzed in terms of bacteriai counts, etc., and amount of
specific anbitody. This portion of the.work will be carried out
in Australia, where the procedure has been developed and is in
place. The actugl application of the treatment to patients at
the Clinical Research Centre, with the appropriate clearance fTrom

ERC, will be submitted under a separate protocol.

REVIEWERS:

a) Ethical Review Committee

b) Research Review Committee

¢) Director

heC

2

RECEIVED © 2 JUN 2005



ICODR,B LIBRARY
DHAKA 1212

SECTION-II RESEARCH PLAN

L

A. INTRODUCTION

1. Objectives

a)

b)

c)

I
-1

To establish whether aqtibody from cows can be tailored
to act as specific antimicrobial agents for enteric

infections against which there is no trea}ment-

To develop this theme to produce a multivalent "drug”

]
5
|
: .
which will bs: (i) cheap (colostrum is not normally
used for human consumption), (ii)} nutritious, nontokic
and without side-effects, (iii)} no prdblems of drug
resistance by bacteria, and (iv) can be made effective

against persistent diarrhoea when more information is

generated regarding aetiology.

Investigate optimal vehicles for delivery when
objectives a and b have been achieved; for instance,

freeze-dried, purified Ig given in enteric~coated

‘capsules. Such capsules can have activity against a

single ror multiple infections.

This protocol deals specifically with objective a;

objectives b and c will be considered after the outcome of the

first one has been fully evaluated.

2. Background

rResults from numerous studies in animals and humans have
t

shown that the presence of specific antibody in the lumen of;the

i
i

1

3
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intestine is of major importance for protection against
infections of the gastrointestinal tract. In contrast,
antibodies in the serum although may modify an infection, do Hot
prevent or protect against diarrhoea. The use of onine
colostral antibody prophylactically for treatment of enteric
infections in humans is a new concept. HBC was tested
successfully as an antimicrobial agent on human voluntgers
challenged with enterotoxigenic £. coli (ETEC) with a view o
providing prophylaxis for travellsrs diarrhoea (1). It was é}so
shown thét it can be an effective treatment against persistent

diarrhoea due to cryptosporidiosis in immune deficient
. ) |

individuals (2,3).

The ua of HBC Is an aﬁtractive option in the managemen£ of
enteric infections against which theré is no treatment, e.g.
viruses. There are, however, other added advantages in using HBC
in the management of diarrhoea;.there are no risks of serious
side-effects often asséciated with the use of drugs——althougﬁ it
may cause gastrointestinal symptomé of hypersensitivity--and will

overcoma the proﬁlem of development of drug resistance. This is

"M!-\-_ - 1

particularly relevant to shigellosis in which the only effective
treatment is antimicrobial agents. If it can be shown toibe
effective against individual infactions (rotavirps,
Campylobacter, enteroadherent £. coli, Giardia, Ckwptosporid}um,
shigella spp. and possibly others), a “cocktail,” made of%HBC
produced against several of the above, could prove to be an

effective treatment against some or most cases of persistent



diarrhoea in children. Colostrum 1is available in large
gquantities (25-30 liters per cow) 1in high milk producer
countries. Colosltrum is not used for human coﬁsumption and can
be. made available for this purpose fairly cheaply oﬁce a syétem
has been established. The HBC éan be used for treatment either
as whole-milk which has an added nutritional benefit, or as
separated and freeze-dried Ig, given as enteric-coated capsuies,
or as whey. The amount of milk and the length and frequency of
i

treatment will be detgrmined under clinical conditions. i

)
:

The major immunoglobulin. 1sotype of bovine colonstrum is
IgG1, followed py IgG2, IgA and IgM. Unlike monogastric mammals
in which IgA plays the major role, in rumminants IgGl pPDV}dBS
the principle lactogenic immunity to tﬁe newborn which, 1like &gﬁ,

is somewhat resistant to acid and to proteolytic enzymes. i

3. Method

Production of HBC - i

Ten to twelve weeks prior to parturition, pregnant cows in
nominated dairy herds in Australia, will be vaccinated with
E ,-

‘antigens prepared from enteric pathogens. Six cows will be
. i
: _ f
used for each of the 4 pathogens which include rotavirusg, 2
Shigella spp. and Giardia in the first year. Six cows will

1

be used to obtain normal milk for control. Later, when more

information becomes available with regard to persistent
!;

diarrhoea, other antigens, for instance enteroadherent

£. coli, will also be 1included to vaccinate cows. It is
fi

i



thought that HBC can be used in enteric infections against
which there is no treatment (e.g. viruses) or the treatment
may become ineffective because of development of

antimicrobial resistance. i

a) Preduction of HBC against rotarivus: Pregnant cows
will be vaccinated with each of the 4 cell culture
adapted human rotavirus sarotypes. They are;now

b
available at the Centre and cell culture facilities

|
will be used to produce high titered rotaviruses.
Vviral antigen (tltre 10 ) will be mlxed with equal
'volume of Fruend’s Incomplate Adauvant {total volume

8 ml) which will be given parenterally followed‘two
weeks 1at?r by intramammary infusion of the s%me
ﬁraparation via thé teat canal.. A third injection qill

be ngen two weeks later (4-6 weeks prior to calving)

in the same site as the first injection. After calvlng

the colostrum-will be colleéted during the first 2 days
which éhould yield 15-20 liters of antibody-rhch
colonstrum per CcoOwW. Thexhalf—life of bovine gamma

T globulin is short and although secretion of specéfic
antibody in the colostrum and in the milk will continue

. . +
for sometime, its level may be too low for therapeu;ic

}
pPUrpOSES. The therapeutic half-life will need to: be
determined later and will vary according to the antigen

used. Initially, we plan to collect the colostrum

produced during the first two days only. The milk will



b)

c)

be frozen at -20%c in 5 liter containers.
Representative samplesrfor testing sterility and amount
of specificity of Ig will be taken before-freezing each
container. The ingredients present in bovine colostrum
are included in Appendix A. Appendix B illustrates
levels of specific antibody in HBC produced against
cryptosporidium sporozoites, the infective stage of 'the

parasite. The milk will be shipped in bulk to Dhaka.

Thirty cows derived from 5 herds will be involved

\

"during 1989 and trained part-time technician'is

i
available in Australia to carry out the activities

required to produce the HBC. The antigen willibe
: - i

produced at the Centre, but the amount and specificjty
of Ig will ‘be done at the Royal Children’s Hospitaliin

Melbourne, to make sure that only products with high

titres will be shipped. ;

Production of -HBC against Shigella: A mixture of héat“

killed (60°C over 30 minutes) and formalin—kilged

(0.2%) pf 1011 organisms (dysenteriae or flexneri) will

i

be mixed in equal volume with adjuvant (tostal of 8 @1)
which will be administered to cows as described for
rotaivrus. The procedure for ipactivation was the same

i,
as that carried out for the cholera vaccine (4):

Production of HBC against Giardia: Trophozoites grown
I

E.
in culture (108) Wwill similarly be mixed with adjuvant

(8 ml) and administered to pregnant cCows. £



ELISAs to test amount and determine the specifities of
the corresponding antibody are available in Melbourne

and will be carried out by the part-time technician.

There are two calving éeasons in Australia, mid-April
and in September. In January the PI Q}ll travel to
Melbourne to set-up the first vaccination scheduls
which will incluae 15 cows to be‘vaccinated. The first
study will includé production of QBC against the above-

planned 4 pathogens. The second calving will be a

repeat of the first, unless the earlier studies suggest

othervise.

Clinical studies: Four groups of patients, each with -

proven infections with either rotavirué, Grardia,
5. dysenteriae, or 8. fjexnérj, respectively, will be
sntrolled in the qtudy. Each group will be treated with
the corresponaing HBC, and a few in each group will act
as conroi and will be given non-immune colostrum.
Patients will be treated 3 times a day with 400 ml over
two days. They will be observed during this period;. A

detailed protocol outlining the clinical study will be

submitted separately by the three PIs.
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Composition of the Colostrum

Constituents

Total solids (%)
Lactose (%)

Ash (%)

Choline (PPM)
Protein (%)
Casein(%)
Albumin (%)

A-Immunoglobuliﬂ (mg/ml)

Colostrum

0 hr ' 12 hr

24,75 20.71
3.10 3.10

21,12 1.04

370 - 320
11.35 - 9.60
5.2 5.31
1.5 1.2

38.23 32.22

21.52

APPENDIX-A

Normal

mi 1k

12.86

- 4.60
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Budget Code:

(Contd. from Pnge No. 20)
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