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I. SUMMARY

The object of the project 'Strengthening the Royal Drugs Research labo~
ratory' is to help the RDRL to fulfill the objeoctive of HMG Nepzal that
Nepal should be self-sufficient in essential drugse. The project document
was signed in December 1981. Purchase of pharmacology equipment cormenced
in September 1982 and a technic:l expert in Pharmacology was fielded in
December 1982 for a period of 12 monthg.

After arrival the pharmacology expert made an appraisal of the
situation in RDRL and a number of areas of potential development were
identifieds During the expert's continued presence in the laboratory further
areas beceme apparent, Of particular importance in any scientific drug
development progrzm is the existence of a well orgeniged and efficient animal
house, The expert has devoted much of his energy to emphasing this point
which has been well received., Recommendations were made to the Director of
the Laboratory and to the UNIDO CTA and many of these suggestions have been
or are being incorporated into the animal house. The Dir:ctor Ceneral
of the Dept, of Medicinal Plants identified at meetings with the expert a
number of particular areas in which it was felt the RDRL should work,
accordingly the expert turned his attention to these areas advicing on
protocols and techniques etcs Consideration of training aspect of his job
led the expert to make a number of rocommendations especially in relationship
to the library and a substantial number of books on pharmacology have been
or will be added to the d epartment's library. Recommendations for training

in specific areas eg PhD in toxicology have slso been made.

The Director General has requested that the UNIIDO experts provide a work
plan for the laboratory to pursue after their departure. In response to this
the phammacology expert has presented a generalised flow chart for the
investigation of biolcgically active materiels from biological sources at

the research level.

The necessity to purchase a generator and other equipment for the
animal house together with certain other factors led to reappraisal of the
original equipment list and the substitution of certain other items,
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II. RECOMMENDATIONS

1. His Majesty's Government's aim of mcking Nepal self-sufficient
in essential drugs is a laudable and enlightened objective which will
take mony yeers to achieve. The work reported here should be seen
as the beginning of = open ended resezrch =nd development programme
aimed at achieving HMG's objective. Because of the infant nature of
pharmacology and drug development in Nepal the RDRL will need contie

nuious support in terms of expertise, instrument-~tion end treininge.

2e Contimie strengthening and expanding the biology section in both

space and personnel.

3e Appointment (and/or training) of a suitably senior person in toxicolcgy
(Appendix 1)
' All bioassay work be coordinated by the biology section and meaningful

experiments be undertsken to provide statistically acceptable results
(Appendix 1, Health Safety®),

Se Any agent to be applied into or onto humans or economic animals must
be tested in/on experimental animals before it is used in/on huncas -
including the laboratory staff. = (Appendix 1, Health and Safety®).

6e Improve the standing of biology section by suitable training (Appendix
2) It is imperative that for biological and animal work suitably

troined candidate be selected.

7o Improve animal house staff by training additional personnel and by
more advanced training for ome or more persons to allow for future

expansion (Appendix 3 section on animal house personel).

8 Plant collection: = Voucher specimens must be taken with every plant
collection, the samples should be housed in the same conditions zs

herbariun specimens. (Appendix &)

% Plant collection: = Adequete informotion must be recorded so that
recollection ccn be made from the same population (Appendix &)

* Basic approach to Health and Safety in Laboratories - John Ge Meredith
NEP/80/003 Documentery output dated 1st September 1983.
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12,

13.

14,

Record keeping: - Be os uniform aos possible throughout the lzboratory,
znd that 2 centr-l record storcge systcm be initi~ted, these records

should eventually be computerised. (Appendix 4)

Within the biology section expertise =nd instrument-tion should be
developed in phormzcokinetics, pharmacodyncmics, biochemistry ond
toxicologye.

For the hypoglycnemic assay glucose be me sured by glucose oxidcse

ond rots be used instead of rzabbitse

Attempts to establish an anthelmitic assay be continued especiclly

by contact with other laboratories in SE Asiz.

That contact be maintzined with the WHO Indigenous plants for

cntifertility programme.




IIT. BODY OF THD REFOXT

A. Introduction

His Majesty's Govermment's (MG

plans for health care in the Kingdom
of Nepal includes self-reliance in essential drugs. The United Nations
Development Programme (UNDPYUnited Nations Industrial Pevelopment Organi-
sation (UNIDO) project DP/NEP/80/CC3 is a program of support and develop-
ment aimed to essist HMG in attaining this objective by ''Strengthening

the Royal Drugs Research Laboratory (RLRL)". The project includes the
provision of equipment and technical experts in the areas of analytical
chemistry, pilot plant development, economics and biology. The biology
support includes two UNIDO appointed experts, one in microbioclogy and

cne in phermacology. The analytical chemist also has extensive knowledge
in pharmacy and medicinal plants. The need to strengthen the pharmacology
saction had been a recommendation of an earlier technical assistznce

nrogramme (3I/NEP/78/2CL 198C).

A list of equipment dated 25 December 1981 was prepared by the staff
of RDRL and after aprroval in April-May 19%Z2 by the UNIDO consultant was
accepted as pert of the project LE/NEP/30/CC3. The purchase of pharmaco=-
logical equipment from this list hegan in September 1982. The UNIDO
anpointed technical expert for phermrcology arrived at RDRL on st December
1932,

Original Job Description

The original job description (DP/NZP/8C/003/11-02/32.1.D)* described
the purpose of the project s "to develop further the existing facility
for production of plant derived pharmaceuticals at the Royal Drugs Research
Laboratory”. The expert's duties were defined as assisting the Director
of RDRL to set up a facility for the pharmacological screening of medicinal
plsnts #nd conduct gharmecological evaluation on plant prepsrztions

vroduced. Specifically the expert was to:

(a) Build-up a suitable =2nd adequste colony of laborestory animels

for different phrrmacological tests including bioassays.

see Appendix 13,
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(b) Organise in collaboration with local counterparts laborztory
biological screening programmes and procedures for the pharmscological

#nd toxicological assessment of medicin 1 plants, =nd plent products.

(¢} Train local counterparts in conductings tioassays and phermaco-
logical tests; in the breeding ~nd msinten~nce of lzbor-tory anim-ls,

and in resesrch in phcrm~cology.




B, anim-1 Colony
A well run, productive animsl house is a cornerstone of drug research
and development, without such an establishment any attempt by RURL to develop
drugs or to determine the efficacy of pharmaceuticals or assess safety of

any substance comins in contact with humzns or animals would be futiles

The animal house in December 1922 cccupied the first floor of a three
story building Access to the animal house was impeded at the north
end by piles of tirs resulting from the distilla*tion of pine 0il and to
the south by trash from the Royal Drugs Limited = disued cement mixer made
access to the entrance of the animal house difficult and acted as a source
of mosquitoes. The animal colony was housed in two rooms of 583.6 square
feet and 71248 square feet. The first of these housed about 80 rabbits and
the second about 50 guinea pigs, 12C rats and 200 micee A third room was
used for cage storage and cleaning and for food preparation, which also
took place in one of the animal rooms. A fourth room on the same floor
had been set aside as a screening room. All rooms hadinsect netting in
fair but not perfect condition, rodent barriers were present at exit doors,
The entrance to the building is at the north and an escape door is provided
at the south end of the building., No facilities existed for the safe
disposal of animal bodies nor for waste (used bedding, faeces etc). The
rooris were heated by electric frn blowers and kerosene burners, Tempera=-
tures observed in winter were minimum 11, maximum 25 and in summer minimum
19, maximum 35. Temperaztures range in winter was influenced not only by
the ambient temperature ( < 5°C) but also by power failures that meant
the electric heaters did not work. Day length varies little at the latitude
of Kathmandu and no recommendations were made concerning light control. Much
later (in August) it was discovered that some lights were actually put on
at night, this may have contributed to the inconsistent breeding performance.

The animal technician was instructed that this should not be done.

The water supply was limited to two taps in the corridor outside the
actual animal rooms. These taps are in constant use making the approach to
the 2nimal rooms slippery and hazerdous. There was one small hand basin at

the far south of the floor near the escape doore. Cage cleaning was carried
out with cold water as no hot water was available, There was no provision for

investigators or animal house staff to wash after handling animals,




-~ 10 =~

Record keeping was restricted to date of birth identified on cage,
there were no records of individurl animals, it was not possible to mzke

an assessment of fertilitv rate, of lifespan, or of growth rates. The
actual condition of the animals was fzair with respect to the rodents but
ihe robbits deteriorated to the extent thnt several animels died ond others

had to be destroyed by the experte The vetcrincry suprort 2t that time

[¢]

was inadequate. The disease condition is 2 compiex situation

also involving diet, ideally if the animalc were f2d on sterlized pelleted
food, (this would stop reinfection,) thc diseasec state could then be dealt
with and this, associated with better czging would probably improve the

colony, this solution is however not immedictely achievable.

At the time of the original assessment the number of animals cages
was insufficient. Since that time both cages 2nd racks nave been ordered
and the situation is (or will be when 2ll orders are filled) tolerzbles

(depending on the work load).

The animal house was staffed by an animal technicizn (Mr. Khen)
and several animal "boys' who performed the actual cleaning and feedinge.
Mr. Khan had a period of compassionate leave during the earlier part
of the year and his placc was taken by two other people. The

condition of the animal colony during Mr. Khan's absence indicated that

1 person of his experience and quality is indispensible to the running
of the animal house and further thot he has no adequate staff back up in
the loboratorye

After the initial assessment of the laboratory animal facilities

at Katlimendu the pharmacology expert visited Central Drug Research
Institute, Lucknow, India, he was accompanied by his counterpart

Mr. S.Ke. Joshe and microbiologist Mre. Tuladhar. The obj.ctives of this
trip were to visit an animal house in 2 comparable situation to RDRL,

to obtain protocols znd organisms to enable the RDRL to carry out anthel=
imintic and antidysentaery screening (see below), to discuss the use of
the Grass polygraph and to establish and enhance interlaborztory relations
(Appendix 3). The visit was a 8uccess aspecially in ghowing what could
be achieved in the terms of =znim=1l ccre and in demonstrating the impor-
tence of the animel house to such a lakor-tory. However parasites were

not and have not been provided.
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It should be opparent from the preceading parngraphs that there wes
scope for improvement in the animal facilities. At the time of writing

(Mid September) many of these improvements nre well =dvonced,

The most important problem Seen in the first few waek of the expert's
zppointment was the temperature, Discussions wer:2 storted with the CTA
which led to the ordering of 6 Hitachi zir conditicning units thsz+ could
hold the interior environment constant eitrcr ~tove or below ambient
temperature., Since these units dcpended cn the electric-l supply for
functioning a generrtor was also ordered. The 2ir conditioning units
arrived in May and zre now installed. The gencrztor has been ordered by
UNIDO headquarters and should arrive in Octobere. The Director General RDRL
hcs indentified space for the genmerstor and it is expected that it will be

installed immedictely on arrivzl thus protecting the animals from the

fluctuction in temperature which con be anticipated will occur in the winter,

When the 2ir conditioning hod been ordered the expert drew up o plan
for some structured alternztions to be made to the animel house. During
the discussions of this plan it became clear that more space might be made
=vailable within the building due to the moving out ol Royal Drugs ldmited
(RDL)e In rcsponse to this a new plan was drawn up and as additional HMG
funds were availoble it was possible to introduce new plumbing including
hot water from solar heaters. The new plan included two further rooms on
the ground floors One of these will be used for cege cleaxning and storage
while the second will be a kitchen with =2 stor..ge area. The kitchen will
contain a stainless steel sink and a second brick sink (or trough) which
will be used to soak fresh vegetables in copper sulphate solution to
reduce the worta infestations The kitchen will house the heaters for the
food and also a steam sterlizer. Since the cage cleaning etcs can
now (or on the completion of the building works) be moved downstairs
the room previously used for that purpose will be freed for uce as 2n
znimal room, adding another 317 squcre feet of animal space. The space
available in the large room has been divided to give small roomse Small
rooms are better for the isolation of experimental animels from stock

animals, for the segregntion of sick animals and those of different




speciess Sm2ll rooms also restrict the spread of pnthogense The sprecd

of pathogens will also be reduced if staff, - investigators as well as animal
house workers wash their hcnds between hondling different animals. This
should be much easier with the increased number of sinks ~nd the provision
of hot water. Again hot wntershould incrense the officiency of floor

woshing for the purposed cleznliness.

Further in relation to hygiene =nd szonitciion the mounds of animal
wnste are being removed and 2 reguler system of dispos:l hrs been esta-
blisheds For the disposzl of znimz2l bodies zn incinerator was designed by
the CTA and constructed at the Belaju Yantra Shol=(BYS) Engineering Workse
Although it is essenticl that all animals contzining pethogenic organisms
should be destroyed by incineration it is not ~lweys convenient to de this
if only o few animals nre to be disposed of =t one time. To enable safe
stor-ge of carcasses a freezer was ordered ond has now been received.

It will be placed in the kitchen.

A steom sterilizer was located ond moved to the cnimal house where

it will be used to sterilize the rice husks employed as enim~l »eddinge.

The approaches to the building are currently being cleaned up, the
cement mixer which was a breeding site for mosquitoes has been removed
2s have most of the tin cans, it is now possible to gain access to the
back of the building and the draincge in front of the building is being
improved. These changes whi-h may seem insignificant cre significant in
relation to the restriction of entry of pathogens into the animal colonye

The number of cages has been increased subst-ntially. At the end
of 1982 200 plestic cages with 100 tops were ordered and these arrived
in February - additional racks were ordered tu accomodate the increased

number of cages.

Authority to have more czges manufacturcd locally has recently been
granted, 50 rzbbit cages, 4 rabbit breeding cages, 12 rot cages and 6 guinea
pig pans are being fabric-ted by Baleju Yantrz Shals Engineering Workse
With the new space for coge cleaning which should Lecome avoilable it will




be possible to removete many of the cages which rre currently in a very

delrpidrted condition end tb maintain the new cnges in o good condition.
Additional coge tops will be fabricated to use with the plastic coge
purchased in 1982,

A smz1ll number of the plastic ccges have been modified to use in
reproduction and in diarrhee testing. The wottom ©of the cages were cut
out ~nd new bottoms made, ideally these should hzve been made of stainless
steel wire but there is no facility for welding stcinless steel wire
and = sheet of aluminum with 2 large number of slots stamped out of it
wos usede When used in determining mating the copulation plug should
fell through, when testing for antidinrrhezl plant extracts the fluid
faeces fall throughe A rack was designed to carry these altered cages
which have to hang from supperts rather than simply rest on shelves,
this rock was fitted with wheels to demonstrate the usefulness of being

able to move racks of cages casilye

The number of cnimals in the colony has been increased (table I),
this incrcase has becn achieved in spite of the enormous amount of dis=
ruption caused for the past 8-10 weeks (22/8/83) and in spite of increased

use by the pharmacology section.

'Ibble Io
Animal Number
Date Rabbits Guinea Pigs Rats Mice Total
8/2/83 86 5k 120 244 SOk
11/7/83 o4 68 236 552 950
24/8/83 83 18 199 516 a16

Weekly records of the state of the animal colény are now routinely

cvailable,

Mr. Knan now has two assistants but these people appear to have no
trzining in animal care, it is essential that Mre Khan has trained assis=
tants, There is a tendency to believe that anybody can work with animalse
This attitude must be altered, the carz of animals is a skilled profes~

sion 2nd drug development and product safety testing are totally dependent
on animal studies.
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C. Screening rroccedurcs

A Objectives
B Materials for bicassay
i. Animals ‘
ii. Plant collection and reeord keeping
iii, Plant extraction .

c Methods for bioassay
e Hypoglycaemic agents
ii. Anthelmintic agents
iii. Antidiarrhial agents
iv. Antifertility
Ve Ayurveda

vi. Toxicity

D Results of biozassay.

Objectives

The screening of plant materials for biologicel activity is a
rational scientific procedure following normel experimental method, i.e.
there is an objective, materials, methods and results. The broad objec=
tive is described in the project document as meking Nepal selfrelicont
in essential drugse The direct objectives were obtained at a mecting
with Dre Malla and senior officers of the RDRL in December 1982. In
discussions with Mr. SeXK. Joshi a somewha*t broader picture was obtained
clorifying the fact that RDRL work on a yearly program within the framework
of an overall five year plan. The December discussions contributed to

the preparation of the 1983/84 program.

The objectives of the screening programme were identified as an
examination of plant materials for the following activities:

Lowering blood sugar (hypoglycaemic agents)
Antidysentary agents (this category includes antidiarrheal
as the initiel pharmacological testing is the same).

Anthelminitic agents
Antifertility agents




The first three of these objectives were identified by Lre Mollza

in December 1982, while an interest in antifertility activity was expressed
in June 1983,

Dr, Amatya was luterested in testing for insecticidal activity, and
after some discussion on insect breeding he contacted HMG Agricultural

laboratoryse

An interest in antileach and antitick activity was discovered in
informal conversations when the expert expressed some concern over the

safety and statistical aspects of the testing currently going on.

In discussionswith counterpart it became apparant that there was

also a need for toxicology testing.

At several meetings the testing of Ayurvedic preparations was discussed.

viaterizls for Bioassay

The materials for biocassay are firstly the experimental animals

and secondly the meterials to ¢ tested. The condition of the experimental
animals has been briefly described, a good colony is highly desirable.

At present the mice, rats and guinea pig stocks are quite healthy, the
rabbits however are not healthy. The simplest action with the rabbits

would be to destroy the entire colony and start again teking great care

to prevent infection. This action is quite inappropriate at the RDRLe

With the increased space and number of rooms which will be available when
the rebuilding is completed, it should be possible to segregate the breeding
animals, to remove their worm and protozoan parzsites and by great attention
to cleanliness and sterilizing the food and the bedding it may be possible

to produce a healthy colony. This is most desirable as these animals are
used for quality control and safety assessment.

ii. Plant collection and record keecing

Plant material for testing is readily available in Nepales The expert
has been unable to observe actual collection in the field but the
examination of colloctions brought to the laborrstory together with discuse

sions with various members of the laborstory have shown a number of
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weaknesses in the collection methods. The most striking of these is the
lack of voucher specimens (Appcndix 5)e In an effort to bring the import-
ance of such matters and especially of record keeping to as many peorle as
possible the microbiology and pharmacology experts sought a meeting

with the operational staff. At this meeting general methods, especially
record keeping using the pharmacologist's experiences with the WHO

plants for antifertility program as an example, would have been discussed.
This meeting was not possible. The record keeping documents which had
been sent to Dr. Malla in April and included as an appendix in the
pharmacologist's interim report in May were however discussed with Dr,
PeMe Adhikari and Mre Se.Xe Joshi in early July, these meetings led to
acceptance of the idea of interelated forms for collection, extraction and
biocassay of plant material, It was also agreed that such records should
be centralized and that steps would be taken towards computerising the

data. Aprendix 4.

iii. Plant extraction

At RDRL plant material is routinely extracted in 502 ethanol for
phytochemistry. The pharmacology expert's view is that if the objectives
of the laboratory are to undertalte academiec ehemistry then the extraction of
plant material with 50% ethanol might be acceptable but if the laboratory's
objectives are to discover what biological activity either efficacy or
toxicity is present in any plant then the plant should be tested in a
manner as near the human usage method as possitle, in general this means
some form of water trecatment., These different vicws led to long debates
which eventually ended in a compromise that the plants that were to be
tested in a objective test eg, Anthelmintic, Anticdysentry, could be
extracted with water but material for which objective tcsts were not
immediztely availahle (coughs, colds. headache >tc) but which were being
examined for toxic effects could b extractad with 50% ethanol! In
practice it was found later trat therc wes no suitoble cequipment for
drying water extracts, thus the preparation of dried water extracts has
not been possible. A freeze-dryer has been ordered but is unlikely to

arrive before December,




- 17 -

Methods for Bioassay

i Hypoglycaemic agents

This assay has been in use in RDRL for -ome time but the results
are described as ‘'unsatisfactory', the source of this 'uns=tisfactory'
description was a failure to get the expected response from a kmown
hypoglycaemic agent, Tolbutamide. Although this could have been 5w
to a "faulty" batch of Tolbutamide a perusal of a small amount of data
27silzble suggested a more fundamental problem. When the control data
was plotted as percentage change it appeared that the controls in each
experiment behaved differently from one another, An examination of the

~rotocols revealed & number of other weaknesses,

po2d

A series of experiments soon demonstrated many other problems with

the procedure,

a. Temperature - the animals were transported from a relatively
warm room through the cold outdoor into a relztively cold laboratory
- consequently periferal blood vossels constructed and were difficult to
sample from, also as the operators were cold the manipulations were more

difficult.

be CZlectricity - severzl times the experiments had to be abondoned

beccuse of power cutse

ce Technician had insufficient experience of taking blood = he

had examined only 3 plants during the previous year.

de Insufficient animals for reasonable lcvel of worke. We used
six animals on Monday (experiment lost through power cut) and then four
more on Tuesday, this exhausted the supply 2s the animals cannot be reused
for two weeks. On Thursday we used females just to keep the momentum up,

and this experiment was deleved for a day due to power failure.

A number of recommendations and actions were made. The tempera=-
ture of the sampling laboratory was elevated, the technician's ability
to tzke blood improved with further practice. It was suggested that

a different method of glucose estimation be employed. The method in

use was the Folin type reaction and it was suggested that this might be




replaced by the glucose oxidase method but counterpart thought it would be

too complex with supplies etce to us2> 2n enzyme teste ILater another method,
the ferricysnide method from the Indion Pharmacopea was used but suffered
from the scme disadvanteges of the use of boiling water (Xotkmaniu's altitude
necns watsr boils balow 120°C) and sensitivity to oxygen. For
these reasons and for the nceds of toxicology an 'Ames blocd analyser' has
bezn purchasede This instrument uses clinical reagent packs of enzymes and
uses glucose oxidase for the estimation of blood glucoses This may solve
the chmuzistry problem but the anima2l problem remainse Rabbits are highly
susceptable to stress from different sources (at least two died in catatonic
rigor due to the noise emitted by drills being used during the alterations
to the animal house)s The susceptability is accentuated by the manner of
handling the znimal. This bad handling is mainly due to poor traininge.

Some of these problems may be overcome if the number of biologists in

the laborztory is increased but at present the simplest solution may be

to introduce a more resiliznt animzl as the test organism, it has been
suggested thot for initial screening the rat should be used (as in CDRL).
The use of rats and the glucose oxidase reaction may be in use before the

expert leaves.

ii,. snthelmintic cgents

Extracts have previously been tusted using an in vitro earthworm
assay, which now all apree is inoprpropriate. 1In the expert's initial
report the in vitro nematode ascay wns recormended but it seemed more easy

to start by using the cestode :jmenolcnis nzn:e This orgonism is in use

for screening plant products av CDRI Ilucknow, -né ths mathods were described
by J.C. Katiyar at the UNESCO=-CDRI workshop hcld =t Lucknow in October 1982,
The UNIDC technical expert assumed thnt the CDRI would make these parasites
available and predicted that the method would be in use of RDRL by April
1983, A visit to CDRI was arranged with the collection of perasites as one
of the objectives, Dre Katiyar however did not wish the expert or the
counterpart to take parasites or infected animals from CIRI but wished to

come to Kathmandu himself, On returning to Xathmandu arrangements for
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Ire. Katiyar'e visit were radc. It was only aftcer the expert has spent a day
waiting at the airport that it becamc apparent that Dre. Katiyar was not
coming to Kathmandue This was in early May and after several attempts

Dre ¥atiyar has still not yet visited the RORL ana the assay is not being
carried oute. A number of other laboratories, School of Pharmacy, Singapore;
National Drug Control lLaboratory Bangkok; School of Pharmacy, Penzang and the
National Drug Laboratory, J{ualza Lumpur have been contacted as possible
sources of parasites (the initial meiling to these laboratorys was at the
same time as other letters were lost in the post and as no replies were

received, the laboratories have been contacted again).

Attempts have been made to develop an infected colony from naturaly

occuring infections, this is progressing slowlye.

iii, Antidiarrhea agents

In his initial comments Dr. Mallza asked the expert to develop tests
for Antidiarrhea and Antidysentary plant extracts. The terms Diarrhea and
Dysentary czre often used synonymously, diarrhea tending to be used in
conjuction with certain organisms eg, Amoebic dysentzry. The causes of
diarrhea are varied but con be divided into two broad classes the first of
these is that ceused by a2 microorgenisms or by tRe body's response to the
parasite or its toxins eg Amoebic etce. 2nd thc second crused by 'environmcnt:l”
change rathcr then a specific orpanmisme  Soth clasz=es prasent with fluid
feaces and the greatest hazard is the loss of fluid from the body, it is
possible to device a model that cen be used as 2 test for agents that might
effect this sort of symptom. In the cnse of th: classis of diarrhea produced
by microorganisms it is possible to produce tiuzts for the specific pathogen.
Test methods for specific pathogens h:ve becn described by the UNIDO technical
expert in Mircobiology Mse Cordes ~nd will not bo iiscussed further,

An assay for antidiarrhesl agents w23 deviced Lzs5ed on the work of
Jenssen using castor oil as the diarrheal agent, this was passed to the
national counterpart in February, the same test can be used to test for
plants with reported purgative actions. (Appendix 6)e The assay was examined
after cage modifications had been carried out and to date (August) a satise

factory dosage regimen is being sorte.




iv. Antifertility

The greatest problem facing Nepal and for that matter the rest of the
world is overpopulation. The search for plant materials with antifertility
effect is therefore an activity of the greatest significance, Dre Malla
ask the expert to look into suitzble methods of antifertility screening
in May, this was apparently in responce to anticipated government actione.

The expert has identified a number of plants reportedly used in Nepal
(Appendix 7)amethod of testing (Appendix 8), trained an operative in certain
aspects of the assay and placed the RDRL in contact with the WHO's prograrme
in this area. Certain cage modifications have been carried out to facilitate
the control of breeding. Serious experimental work is held up by the build-

ing work which is going on in the animal housees

v. Ayuryeda

At several mectings the question of testing Ayurvedic formulatioms
and the formulations proposed by Dr. Rojor ( SI/NEP/78/80L 1980)
has been raised. In response to these questions the expert has stated that
anything cen be tested for hiologic~l action provided an appropriate test
exists, (for instance it is simple to test for an action on worms but not

for & headache)e The interpretation of the test however can be very difficult.

One problem often mentioned in relation to Ayurvedic preparations is that
they are complex mixtures, the expert's view here is that if the complex
mixture is being used by humans then it should be examined, (the inter-

action of the various components being a source of future resesrch)e The

most serious problem lies in the use of the result of the assay. Since

Ayurvedic preparations are not rigorously controlled the effect on one batch
of a given preparation may differ from the effect of another, thus making any
prediction of efficacy or safety a nonsense, thus until some form of quality
control can be introduced for Ayurvedic preparations any bioassay has little

or no predictive value,

vi, Joxicity
Mr. Joshi has requested some help in preparing protocols for toxico-

logy. (Appendix 9), A start was made on histopathology by.training in histo-
logy, it was found however that certain items of essential equipment were
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not 2vailable and thet the microtomes availakle did not work. Attempts
were made to borrow a microtome from the University and the Medical 3chool
but without success. A new microtome and =accessories were ordercd from
Indiz znd zre now in use. A histopathology vrogrsmme wns sugaested
involving the collection of normzl and pathologiccl material but this
progromre was delayed until the microtome was workinge LD50 of preparao-
tions are routinely carried out using mice., Methods in toxicology ond

terztology have been discussed.

The protocols for toxicology involve the assay of 2 number of subs-
tences in the blood. There were no means by which these assays could be
carried out, zccess to spectrophotometers is limited (the machine in quality
control will be used increzsingly for chemicel an2lysis) and knowledge
of enzyme estimations and kinetics szemed to be negligable. It was there-
fore decided to purchase 2n 'imcs Jlood Analyser' (see 2lso under bioassay
for hypoglycaemic =2gents)., This is a simple instrument designed for
routine use in hospital lahorsztorys. Ihe blood analysis is carried out
using reagent kits which 2re provided by the manufacturer thus reducing
the logistic protlems of suprlies. The use of these reagent kits regquires
little or no knowledge of tiochemistry. The instrument has just been

reccived =nd training will commence z2ftz2r the final report is completedes

The LDSO' the Hippocrotic test, the blood cnelysis and the his-
topzathology should provide a good grounding for any toxicological studies
but once again it is necessary to identify the lack of trrined personnel
ns 2 major problems In the simple screening of plants for activity the
LDBO is sufficient but once drug development begins not only must the
whole collection of toxicological technigques be used but the results must
be interpreted snd understoocd. The need for - senior toxicologist has

previsously been stressed in 2 special recommendation to Dr. Mzllae (Appendix 1)

Result of 3ionssay

The rcsults of bioassay (for efficacy or toxicology) must be
maintzined in 2 centrsl file, this file should contain all the informa-

tion nv-ilable on 2 specific plant. A start towards such a system has

buen mnde in recommendations passed to Dr. Malla in April and discussed
with Dre PoM. Adhikary and Mr. S.X. Josri in Julye. (Appendix 4)




The interpret:sticn of the rezults of hiocas=ar reguires an under-

standing of living systems, of phirr.zccleogy, 2nd of toxicology. The

use of the data in determining the laborstory'~ activities needs
knowledge of the drug market (is it worth developing 2 drug for a
specific action? or is there tco much competition?), of drug develon=
ment and costs (can the drug be made at 2 reasonable cost, are there

the resources b“oth financial and materisl) toxicology (are the side
effects tol:ratle, will the drug be acceptable outside Mepal) and of

the logal asvects (will the drug te allowed on the market, whet insur-nce

aea
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the lctoratory heve if sued for demeges from toxic effects).
Recommendrticns for the trrining of suitable staff have been made

to Dr. lallz. (Appendices 1 and 2).




Ze Training

2e Literature, books

care and handling

4. Microscomy

5«  Folygragh

£. Microcomputer
7«  Toxicology
%«  Zcreening methods.

These activities should not he thought of as separate operations

from thz others of the expert's job description.

‘r2ining, Genaral

“raining hzs been impertad by discussion and demonstration in

the lstorztory 2nd snimel house ratver than by any didectic teaching

technioues.
and that it
instruction
activity at

with stress

The export is very conscious that his stay here is brief

is the locnl staff thet must handle the ecuioment, The
technique has thereforc been 'Low kev', encournging local
all times, with tre enph2sis on the essence of - tecknique,

or numericel values, snd the ohjectives of +he tast,




Literature,books

Since this is 2 rescarch labor-tory troining ~nd learning zore going
on continually ond honefully the idea of continued selfeducrtion has been
evident in the expert's =approoche This concept of selfzdvanced is
intimately connected to everpresent need to 'keep up with litercture!,
to know whzt is going on the rest of the worlde Nepzl is particulazrly
b~dly situ-ted in this respect, for instcnce the laborntory subscribes
to the current aw-reness jourmcl 'Current Contents' which comes out weekly
-nd is -n essenti-l rese-rch ~id. The l:bor-tory Director kindly put the
sxpcert's n-me on the circulcntion list, to dzte in week 37 of Gregori-n
c~lender only 11 hove been receivede At present the delivery of journzls

seums to be o very difficult problem.

To encourzge the iden of continual selfeducsntion the UNIDO experts

drew up ~ list of books in their respective ~reaxs. (see CTA's report)

Anim-l core -nd hendling

Methods for handling ~nimals, administration of v-~rious drug forms,
w2ys to disect, =ospects of onotomy, histology, pothology -~nd pharmacology
hove been demonstrated -nd discussed Aurin~ the usunl working regimene.
Aspects of —nim-l carehcve been discussod with the 2pproprizte technicion

os have matters of gonitotion and safety, especinlly in the animnl houses

Microscopy

The study of the mech:znism of -~ction -ni cf the s~fety of 2ny plant
product requires an examinntion of the chongzs thnt m~y be brought =2bout
in 2nimzals by the druge A most importont rmethed is the excmination of
materizl microscopically, for this the mcotzri-l must be properly prepared
- the whole process is c-lled histologr ~nd when -uplied to pathologiczl
meterial{which may be from an ~nimzl th-% =~s dizd due to 2 plant extract)
histopathologye

Stondard protocols ore avnilakle in mony textbooks but the expert was
a2ble to ~dd 2 number of procticzl zids and clso to identify the lack of

certzin equipment, Mzuterinl for microscopy hos to be rendered stable
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(fixcd) ~nd them has to be cut into very thin slices, to do this it hes

to be dehydroted ond embedded in parzfin waxe The instrument which
actuzlly cuts the slices or sections is crnlled =~ microtome. A microtome

is 2 robust precision instrument which weorks with 2 very shz=rp hecvy razor
or knife, ifcrotome knifes z~re jellously gu~rdcd and cared for by histology
technici-ns =s they zre the centre of the whole technique. The process

of kecping the knife shcorn is o process of polishing the edge, wvery much

in the woy thnt 2 barber strops his razor. It was necessary to order 2 new
strop -nd ~ new knife. Iater it was found that both of the microtomes

that were zovrilsble hod mechaniczl faults, a new instrument was ordered

~nd hos been installed in the laborztory cond is functioning. When the
sections ore cut they ore wrinkled ond must be flcattened by flocting on

a woter bath, a thermostaticalley regulated waterbath with the very
voluskle refinement of 2 black lining has been ordered to freilitate the

floating oute

With the zugmentation of the specimen preporation methodology it
w2§ necessary to purchase z new microscope. An exactly similar micros=-
cope was reguested by the microbiology eﬁpert. Both instruments can be
used to tzke photographs and one photogrophic attachment to serve both
instruments has been purchased., At the time of writing the microscope
had not been passed to the counterpart's laboratory bec-use of space
limitations,this will be releived when the building work in the znimal
house is completede This hns meznt thot tho expert n~s not yot been
~ble to demonstrate the use of photomicrogr-phic equipment. The cxpert

hopes to demonstrate the use of this equiprmiont kefore lezving,.

Polygraph

The Grass Polygraph is 2 six chonnel instrument for measuring the
type of biologicrl activity which ¢-n te converted into 2 mechonicel
or electricel sipgols, in the Grass Polysr-ph muchnnical sipgnals are
converted into electricnl signals so thot ther mzy be recorded on a moving
charte This instrument is found in many hospit-ls nnd physiology
l-boratories where it records voaricbles such 25 heart best and brain waves.

With the necessary tronsducers it con be uscd to measure the activity
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of isoleted organse. Although this is on instrument o»f formidnble

~ppearance it can be oper-ted aftzr o little practize by st-ff who zre
unawzre of the electricnlcircuitrer needed to produce the reccrdings.
The expert hcs worked togcther with the counterz-rt on the

instrumente. .

The Polygrzph is o sophistic:ted rocording device but the record-
ings c~n only be 2s good 2s the "preporntizn' Zrom which they zre mades
Several members of the labor-tory have develop.d the necesscory skill
in setting up -~nd using such preparntions under the guid-nce of Mr.
SeKe Joshie The second lev2l of skill is decig-ing the .xn .rircmzs ond
in interpreting the results. These skills hnve been developed in the
loboratory with the use of more element-ry rccording equipment before

the Polygraph nrriveds

Microcomputer

After some initi~l misgivings the concept of computerisation has
been embroced by members of the RDRL.

To encourzge the underst-onding of the fundomentals of drug action
and of statisticel methods as well ns pharmacologiczl calculztions, a
microcomputer with phormacologicel calculation and filing software
was requested by the pharmecology expert. The instrument arrivcd in
Febru-rye A small number of RDRL staff were sent on 2 training course
to learn 'BASIC' programming and these have taught other members of the

loboratory the use of computers

The experts (pharmacologist and analytical chemist) demonstrated
the value of the available programs. The pharmcocology section were not
cble to expladit the calculetion capzbility due to the shortage of data
due in term to the lack of animals. The chemical section of the laborae
tory was quick to see the vzlue of the filing program =2nd soon computer
time became in great demand. The demand nas a:cor: So great that,
after discussion with the senior members of the RDRL a second computer
has been ordered, this second machine = which arrived in Septe will be
used primarily by the chemical section, and has, through a hard disk
attachment and some additional hardware, the capability to handle a

greater volume of data more rapidly.




Toxicology
The concept of the LD

animals that should be used in such tests, Barlier the numbers of

0 has been discussed as has the number A»f

5

animals available meant that the number used in the test was less than
optimum but with the increase in the size of the stock larger numbers ean
be used,

The Hippocratic test was introduced to the laboratory by Profe
Sandburg. This procedure requires a considerable familarity with the
normal behaviour of the animals, the test has been used successfully

in the laboratory.

Practical training has been given in histology but there has been
insufficient time since the introduction of the new microtome to engage
in any histopathology.

It is hoped that there will be time to offer some exp.ricnce with
the enzymatic assay of blood constituents with the Ames blood analyser

which has just arrived.

Screening methods

A protocol was produced for the antidiareheal test, cages were

modified and the assay is in the development stage.

The anthelmintic assay has not begun (see bioassay) but experience

with feacal analysis has been gained.

The antifertily assay has a long lag phase and breedimg has been
unsatisfactory due to the construction work in the animal house. However
the idea of pair breeding, and the assessment of vaginal smears have
been carried out. The background to the assay and the basis of repro=-

duetive toxicology and teratology have been discussed.




A review of the condition existinz in .CRL led to - discusszion
with the CTA on providing squipment not contzined on the original
equipment list, items such a2s air conditioning unitz, - conerotor and
2 micrccomputer were included in ti :se discussions. In ifrrch 1983 a2
a halt in spending was cz2lled by the Z7. :nd the cquipmont list was

then reexamined by the experts =nd cert=in itemc replnced. Lists of

-

the equipment arc contzined in th: CT.'s renorte.

_— —— e
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F. Jork Tl-on
Dr, Malla (Director Gencral, Depte of lledicin-~l Flants) reguest. d
o

that the experts leave a work plan for the l.or:ttor— to follaow =f*er

their departure. A generalised flov chart for ths devzlopment of

biologically active material frcm %inlogical scurccs is presented. Mo
e

attempt is made to indicate specific plaonts, th: 3DRY have =his well

in hande

Scheme for examination of plant ma*tarizl for biolc-icel sctivitw

Cne of the ways in which the fIQL is scaling to attain the objective
of self-reliance in essential drugs is by the examination of Nepal's
florz in a search for biologically =active agents. There are two
approaches tc such a study, one involves the collection and testing
of plants collected at random, while the other approach is to follow
the indigenous ethological record i.c. to examine plants that have been
reported to be used by the peoprle. The RDRL is persueing the second
pathe Whatever plants are selected the next steps are the same, (as
indeed they are for synthetic drugs)e Two questions must be =sked, czre
the plant extrrscts active, and is that activity toxic to humeans ?
It is ethically unacceptable to test extracts on human beings until
there is a large volume of knowledge and then only if the benefits of

the extract for outweight the dengers. Testing of plant material (or

any other material) is thereforc carried out in animalse
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Scheme for the exomination of plant materials for biological activity

Literature,
folklaw etc

?

rCollection ! =ew==3=Voucher specimen to
. ’ herbariun
|

s
| Exmcnon(zjl

BIOASSAY

P :

TFFICACY in assay t icology. IDen |
! ependant use of toxicology,Los |

— R

Negative __Positive
Stop or i . ,
RECOLLECT | ouczsron |

Continue ?

" T~

NO =S
Liferature Toxicology Recollzction Improve Develcp New
seartT\ Ixtraction Bioassay
I | | |
Isolation Active Principle Mechanism of Action

(1) See also 'Traditional Pharmacopoeias Revisitcde UNIDO/104511 25 Auge 1982
(2) May not be needed, reports may show that the plant is eaten.
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The identification of biologically active material from plant
sources reguires a range of skills and expertise, it is therefore a
team function. The team should include a project leader, a botanist,

a chemist and a biologist (these could be section leaders)e

In consultation with other members of th= group the project leader

g

should select the plants to be tested in any particular year., Inputs
into this selection should includes availzbility, collectability,
botanical description, distribution. When = number of plants have becn
selected their collection should be planned. Some plant materials can be
collected at any time (eg bark) others (flower or fruits) may only be
available at a specific time, some mav ke:p (eg. seeds) others (especially
lowers)may perish, some materials must bz used fresh while other may be
kept as dried materizl (lecves) all this information must be collated into
a rational collecting prorror-. witich takes into account the availability

of animals and space in the animel house as well as the staff limitation in

tne pharmacology sectione The program must have some elasticity to accmo-
date public holidays etce. and unforseen prodlem (for instance rats tend
to show an animal breeding cycle even when maintained in a stable isolated

environment, this data is not availazble for the Kathmandu eolony)e.
IF DzCISION is YES then a wide rznge of activities must be initiated.
i. Recollection of plant material from same site and bioassay.

If bioassay is negative - repcat collection and assay azain,
reexamine documents and voucher specimens, if still no activity recollect
again at same time of year as initial collection if still no activity,

abandone.

If bioassay is positive = make collection of 50=-100 kge
Hdake further collections at different times of year and from different

localities, Examine distribution and abundancee

ii, Imorove extraction

The first extraction should be carried out using a method

similar to the usage style of humanse Once activity has been found then




P Sl ~m b PN s v =~ ~ o~y vy 3 -
ther metheds of extraction should be examined o endeavour to increoase
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the yield of biologically active material, Yi2ld must be measured, of

course in the 3Biocassay. octivity frem different plant parts should be
determined,
iii. Toxicolo

Lethal Lose 50 should te redetermined using larger number of
animals 2nd the Therapeutic Index determined. The determination of the TI
should be performed at regualr interv:cls as the isolation of the active
principle is carried oute It m2y not be possible to obtain an IDEO with
crude materizl and in this case an especicl w2tch must be made for the

appearance of toxicity as purification and concentrz2tion continue.

Acute and long term toxicity should be carried out on an early
extract a2nd repeatedly as the oxtraction continues - this will be the
major time delay in *he whol: projoct and other parts of the extraction
rrogram must not be allcwed to rrogrucss too far zhead of the toxicologye.
It oust always bc remembered that if thoe toxicity increases and TI decreases
the project should be zbandoncd,

iv,e New Bioassay

Yost in wvivo primary screcns are immensly demanding in time,
aninais and labour and since the chemiczl extraction is dependant on
the biocas=zay it 1s necesszzry to develop 2 new test which will be fast
and only use 2 small number of animals, It is impossible to predict what
tests micht be of use but the first thing to find out is if the plant
extr-ct works directly on 2n easily =available tissue, this mcy be on
isolzte organ preparations or a simple in vitro survival of parasitess
Cnce such an assay has been discovered then it will greatly accelerate
the cnemical extraction but the programme must not depend on the new
bioaszzy nor for that matter on any chemical test that mav be devised

the extrrcts must be continuaily assayed on the whole animal test systeme

Ve Isolation of active principle

This is thc final objective of the improved method of extrace

tion and the new bioassay. Once *he active species is identified a simple




2ssay should be devizod for futurs worke This futurs work might involwe
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hemical synthesis of analogucs z2d the exzrination of =z wide ran

o
QD

plants for the meterisl.

vie Mochanism of action

A1l of the othor sections provide informztion for this part of
the investigstione. During the excmination of thie mechanism of action other
actions (side effects) of the extract may be discoverede. The toxicologiccl

ta should then he examined end if necessarr tests deviced to determine
if thz side effect is potentially hzzerdous., This determination of the

mechanism of action will neced an examinztion of the biochemistry, pharmaco
dynamics 2nd pharmacokinetics of the extrrcet.
vii. Literzture
Cncc the ducision to investigate o plant is made it is desirable

thot 2 dotziled exominntion of tho world literztures on the plant is

crrricd oute Such 2 'scareh mor snve sogernl years work by indicating the

active component or it may sawve the waste of severzl years work by indica=

ting reasons for th: drug Seing rejectod.

The ICION to proceed will divirt -~ large amount of resources
from the genernl screening program into the examinstion of a single plant.
If it is assun=d thz Xn plants are to be exarined during one year and
that plont x is found to be ~ctive znd that it is necessary to divert y %
of the resources of the biology section to the examination of this plant,
tnan the affect on the generzl screening program will be ‘o reduce the

t f
number of plants examined by (An -x) T35 )

for exzmple

iftn=3 , x = b4 1 50

substitute
(26)(%2)

12,

o)
(30 = 4) (-m%)




x + (Cn-x) (<L)
cge 4 + =17

In this example the fourth plant in the yeor progrom was active, 50 %
of the resources were divertzd to exomine thnt plznt ~nd then only a total
of 17 plant from the projected 30 could be testod,

This scheme is by no means exhaustive but it should show that the

whole process of drug developmcnt and safety assessment is depcndent

on a strong active biology section hocked up br 2 good animel facility.
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AFFZIDIX - 1

Interoffice liemorardum

To: Dr. S.B. Malla Tata: 27 July 1983
Director General - L amemga -
Deportment of Medicinal Flornts, TiG. fefe: 112/50/003(12)3

Through: John G. Meredith
Project Co-ordinator
and CTA-NEP/80/C03.

From: JePeG. Williams
MIDO Expert/Pharmacologist.

Subject: Toxicology.

In my firol report I will make some recormendations concerning
the organisation of the biology section. This section should be organised
with the objectives of the RDRL clezrly in mind. It is my belief that
one of the objectives of the RDRL is to produce biologically active
materials that will be used by humans, entering into or onto the hody.
This places zn enormous moral oné legal responsibility on the research
staff, especially the person who is responsiblz for declaring a drug
safe., Such a person should have adegquate training not only in the tech-
nology and theory of toxicology but in their legal o~nd moral responsibi-
lities. Such a person should he of senior rark within the organisation
of the RDRL because it will be on his or her nrofessional decision that
the development of a drug will depend. (In a pharmaceutical company this
decision could trigger an expenditure of 5-10 million dollars). It is
imperative that such a person hove the integrity ond status to stand
against the wishes of the rest of the manesgement team.

My immediate recommendation is that a2 suitably qualifiecd person
be sent abroad for training. It should be clear from thc above thot this
person should receive adcquate training. Therc 2re A number of Universi-
ties that offer M.Sc. courses in toxicology znd I would recommend this
as the most suitable course of action. Later 2 sccond perscn should
receive similar training.

The person sent should have a good grounding in biology and
chemistry with a good knowledge of biochemistry cnd slementzory statisticse.
They should alco be prepared to work with animsls and to kill animalse

I believe that such a cecurse is run at the niversity of Surrey,
Guilford, Surrey, U.K.

lote: On further reflection especizlly on the subject stztus it is
desirehle th-t *the person sent should persue 2 Ph.D. programme
(if possible industrinlly related) aftor completion of the MeSce.
course,

-
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It is our opinion tha®t the fellows! ip programme should be relste
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the aims of the Royzl Drugs Research Lahoratory and to enhance its
research capahility. We recormend that staff be sent for }Sc. or FhD,
training and that this training be directly related to the projects of
the Hoyal Drugs Researcn Leboratory as conceived in its long term
rlonning. We see little tenefit for RCRL (or Nepal) when a !Sc. or &
Phl. candidate on return to Xathmandu is faced with a situation where
her/his experience and training cannot be utilized due to lack of faci-
lities =nd relevant projects. Eefore the candidates leave there should
be a clear undefstanding by the candidate, the supervisor at RDRL and
the host university cn the relztionship of the training to the research
zctivity of RDELe It does not strengthen RDRL just to send people away
for training without further specification. %e believe that the most
arvroprizte type of training for members of RDRL would be that which
combines industrial experience with academic educction (eege CASE awards

and sandwich courses in Ui)e

issuming that RDRL wishes to do research in the fields of medicinal

plants/drug production we would recommend the following arecas of training:

le Chemist/Pharmacist = 1Sce=-hD
Instrutental analysis related to tie stzability testins
of drugs with emphasis on chrom:ztosrapnic matiodse

2. Pharmacist =~ MSc.-PhD

Formulation of drugs end
must be linked to a prarms

hg”ﬂaCOfl weticse The training
ceutical companye

\, o1

3. Pharmacist « MSc.

Tormulation of drugs and phormacokineticse The training
must be linked to a phermaccutic-l companye.

4, Chemist/Pharmacist/Sioclogist = MSce=Phl

Toxicology (general)
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Chemist/Pharmacist/3iologict - M3c.

Toxicelogy (sneciaiizing ia techmiques)e

Pharmacology = Mice~FnD

Sesearch and Develcpment Management in Pharmaceutical
Industry = MIT-Courses, .mst.rdam.

Microbiclogist « MSce=FnD

quzlity assessment of pharmaceutical nroducts. The
training should be linked to a Gevernmental Control
Institute nnd 2 pharmaceutical company, preferably
in the US...

3asic computer training course for at least one pilot plant
operctore.

-n on-the-job training for approxe. 6 months in an Indian firm
working in the rhytochcmical sector for the technicians at the
pilet plant (=t present there -re three).

«n on-the-job treoining at W.NIONS (possibly 3 months) for the
hoiler mechrnice
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APDTTDIL S

Visit to Central Zrug Zesecarch Institute, Lucimow
20/3/13C2 -~ 25/3/10 %

~ 7 Ire JeFa Williams
rharnacologist

Purvose
ety et cnat—

To examine animal house with vieu to rocorr aniing inzrovements =

especizlly in environmen<el control for .1,

To discuss various screening methods, in parsisular hypeglycaemic

anthelmintic, antiamoebic and general toxicolog: .
To examinc and discuss physiological reccriing equipmente

To detormine the availability of pathogens for screening and to

discuss possible training of RDRL personnel.

Accompanicd by Mre SeKeGe Joshi and Mre. 3.3« Tuladhzre

Mro Joshi accompanied me on the visit to the animal house and to meet with
the groups examining antiamoehic activity and those carrying out the hypogly=-
caemic test, After visiting the Parasitology donsrtment Mr. Joshi remzined
there to examine the methods of helminth culture in greater detaile Mre Tuladhar
divided his time between the fermentction scction and the amocba group obtaining

~. goed insight into both ~ctivities.

On zrrival we were met by Dr. Bhattacharii and %azliun to Dre Dhawan's office
where we discussed the planned itinerary for the week, A little later we met
with the director Dre Nitya Nond who expreszed his good wishes to Dre Malla and
RDRL wnich we reciprocated and extended invitatiors to Dre Mend and Dr. Dhawan
o visit RDRL. Dr. Mand also indicated nis wish for closer collaboration with

depal cnd his willingness to help RORL in any wave

We werc (ren introduced to Dre. XeRe 3hardwaj who is in charge of the animal ’
nousce Dre Zhardwej conduct.d us around the ~nimzl house which is composed of
three major buildings one of thesc was in the last stages of comple=

ticn and is expected to open in a fow weeks time as a2 Primate centre. There are




e i e

currently some 400 primatcs and this number will be increased to 10CO when the
fzcility 1s fully operational. Of th: othcr buildings one housed only infectad
animals 2nd we were not shown this buildinge The third building with an adjacent
kenncl area, a froggery =2nd a support area for st.rilizing, cage cleaning, cage
=inting and incinerator, noused the remainder of thz colony.

The znimal colony is of impressive magnitude in 1921 a total

of 72,000 animals were uscd,’ at the time of our visit the colony held 51,8C0
eninels including 23,000 mice =nd 14,500 rats. The numbers which 2re displayed
on z ranel in tnc entrance hall of the primate housc arc adjusted weekly indicae

ting not only the magniturde of the oxer-tion but also excellent record keepinge.

Some of the points arising from our cxtended discussion with Dre Bhardwaj
ted below:

o)
2}
()
[

l. The facility is centrnlly 21ir conditioned, hezted in winter and cooled 1
in summer (It was str.ssed by sovoral people that only two areas in CDRI
arc air conditicncd - the sonnisticotod instrumentztion area and the
animal house.)

2  All bedding is auteclaved hefor. usze (but not afier use when it is distri-
ted T ri)

3e All dead mninels =re iacineratzd, ifter postmertem when ncecessary.

4e Tor cage sterilizing ~nd cleaning we were shown a ''Jet Steam'" = 2 steam
gencrating machine such as is used to clean carse Dre Bhordwnj said that
this equipment was so useful he -z ordering 2 more units at I.Rse3%,000
eache

Se ror ~agz maintenanc2 three people do nothinsg but repaint cages

'1

6e The namec of the supplicr of polypropylene cages was providede

7. Cages were labelled with cards attached to hockse Dre Bhardwaj seid that
n their climate small insects might inhabit the crivicusof the more
conventional label rolder,

e In the mouse, rat aznd nemster colony, record keeping was by cage number
since it was not practical to earmark 10s of thousands of mice etce However
in the inbred colonies of szpecisl animals individual records were maintained.
The indcx c-rd for each cage indicated the fate of the offspring and the
origin of thre breeding cnimels occupying the cage




9.

12.

During discussion on staff training Dre 3Shardwaj recommend a training
course at Hyderabad. The course is at two levels one for technical and

e

other for graduate staif. He said that L. Hyderabad course was a litt
weak on practical training and an ideal combinsation would be to take the
fiyderabad course and then a period of practical training at CDRI. (4)

Dr. Bhardwaj drew our attention to the seniority of the person in charge
of the =nimal house and pointed out thzt this seniority was necessary in
such an important section of the Institute, Dr. Zhardwaj is a grade E,
Scientista

Luring discussion of the budget arrangements Dr. Bhardwaj showed us a
monthly return (Appendix 4) which displazed the nunber, type and cost of
the animals used by each project, thus allowing good cost accounting in
both the animal house and the projects.

#ith reference to staff safet [r. 3Bhardwa’ said that all staff received
tetanus shots and regular nnysical creck-ups.

le
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APPZITI &

Recormmendations for rfriasry Rccord eeving

in the Framination of Plant lat ~ialsz for

Biological Activity

It is assumed that a rescerch sroup caonzisztin- a vrofect director,
a field botanist, a chemist, a pharmacologist 2n¢ = microbiologist has
been establisheds It is further assumed thot n zseries of objectives
(specific plants to be examinecd) has beon established and that a prog-
ramme of plant collection relating rriority to availability has also been
established, It is desirable that a numcric-l target is set for the
group, this target will be dependent on the facilities available ege.
plants, number of extrzctors, availability of enough animels and suffi-
cient staff, It is also highly desirable that the research group should
meet frequently and formally (i.ee. that 2ll members should be present at

a specified place and time),

It has been clearly stated by Dr. Malla that the object of this
project is to determine the activity of medicinal plants and not to
isolate active compoundse It is with this objective in mind that the

following documentation has been designed.

It is anticipated that the projecct director will keep a file for
each plant species which will include an indicatien of the reasons for
the choice of the particular species, the types of activities which have

been reported and a few key referenceses These datn will be of use when

evaluating the plant and planning any future action,.
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12,
12.
14,
15.

Plant Coll:ction Form to be filled in %+ Fiald Collsctor

Plant noma: Nepnli neme:
rl-nc pert: 3e Specics no.

—_—
Collection loe Se L[ate collected:

Voucher specimen.los: I/SS3/CC/DD,DD,DD/V/P

Site of collection:

Condition of plant when collected:

Condition of field storage:

Amount of material available zt collaction =sito:

Comments:

Field note bock ref:
Plant collected by: Signature

Plant delivered to: Signature

Late of delivery:

Copies to:

Project Director
Chemist
Pharmacologist
Microbiologist

[




‘g
N

1, Flont name:

2e Flant part: 2e Srecies el

k. Collecticn Moe: 5. Dote colloctid:

6« Specimen No.: C/S3S8/CC/DD,CD,ID/T=

7+ Late received:

8+ Condition of matcrial on dzt2 of extrnction:

9« DJrying method: 10, 4Weight Dried Plant
11. Date extraction ccoronced: 124 Sate axtraction completed
13, Solvent: 14, Time: 15. Temperature
15, Deionized Y or N 17« Concentration procedure:

12, Residual weight: 19. Dry Yeight Eguivalent:

20s aquecus solubility: 2l. Apnearence:

22. Amount sent for bioaszay: 23« Date sent for biozssay

2o ‘mount sent for microbiological testing:

25e Date sent for microbiological testing:

26e Comments:

274 lotc book no. page noe:

28e Extraction carried out by: 29, Signoture:

30, ixtrcet delivered to: 31, 3ignaturc:

22. Date:

Copies to:
Project Lirector
Zotanist
Pharmacologist
Microbiologist
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1l.

13.
15

17.

19
20,

2l
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Bloasrar 1.

Pharm=cologiczl tissine

Plant name: Hepaii xned
Plant part: Se Svecics [o.:
Collection MNo. Se Lrtc collicTit:

Ixtract ilo.: B/SSS/CC/DL,DD,LL/I5/A0

Date received: %3¢ Dry ticight Eguivolent:

30lubility/Vehicle

Reported activity: |

Appearence: 12. LD50
Azsay Type 14, Date commenced
Active 7,M,E 16. EDSO

Comments (record or refer to zny other bioassay and toxicity dntz)

Note bock noe page noe

Carried out by: 3ignature

Date

Comment and recommendation by Senior Pharmacolcgiste

Copies to:

Froject Director
Jotanist

Chemist
Microbisclogist




Bloazsay 2.

Microbiologiczl tastine

le Flant neme: Jopnli pema
2e Plznt part: 3o Crocics o,
4. Collection noe. S5e Dmio collochad

6o Extract No.: M/35S/CC/DD,LD,DD/ZE/TT

7+ Dote received: &, Dry Weisht Zquivzlent

9« Solubility/Vehicle

10, Reportad activity:

11. Appearance

12, Test type 13+ Date coumencad

14, Active: ¥, H, E

15+ Corments:

15, MNote boock no. page noe

17+ Carried out by Date Signature

>

18, Comments and recormendation by Senior Microbioclogist:

Copies to:

Project Dircctor
Jotanist

Chemist
Pharmacologist

—————
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Kevr to Form
e ——————————

Tom Pl.

2e
e

Se

6o

7

e

10.

ll.
12,

o

2

17.

Field Collection

Plant name, both binomizl and lacal. -

Plant part, ses appended liss,

Species no., this should be -lloc-tci from tho mrster list .

cof plants

p/ . L .
antonist in th:

Collection noe this is allgc-ted b the <
col o thaull also be recordec

and refers to nis collectiiom, tric
in the field note bock,.

4=
.
Cote collect

2de  The date the cpecizen wns collected not the
dates of the collecting trin,

Voucher nunmber,

F=Fizld collection, 332 fron
V=Voucher srecimen, P is the
is lcdged eg, T, Thapathali,

Sitz of collectione

This should be described in
recollection of a szmple of
same site - was it in heavy

e &, DD,DD,DD date from 5.
which the voucher specimen i
y Godavari (Not yet fixed)e

sufficient detail to allow a
the same porulation from the
sacd2, on N or S facing slcpes etc.

Condition of plant, (was the plant in %ud, in full flower etc.
was the plant infest.d with fungi or ants etc., had the plant
been damaged by browsing animals,)

Condition of field stor-ge (burlzp bags, plastic, locse, bottom
or top of large pile of materizl,)

Amount available at collection site, wos the plznt abundant or
sparsc.

Comments - can be used to 2xpand 7-10

Field Note Book reference, page no.

Neme, printed and signature

Name, printed and signature.
from the field coll:zctar.

Date plant materizl passed +

who is responsible for extrzction)e

of collactor,
of persorn taking over the plant

next person (presum=bly the chemist




i=5 as Pl.

-~ -~ > - o~ - -

Se Soccimen Noe C indicoies chemistry, 333/CC/TC,IC,D0 a5 Fl.
s extractisn 'ce 3lliocated oy chemis®.

Ze Contdition of mnatorizl on date of extr-cticne.
9¢ Drying method

10e  “eight of dried plant - if only part of the samgle is used for
extrretion trhen this should be indicatesd here and that figure
used in the estim=tion of the Dry Weight Equivazlent (19).

11-12 Dates extraction commenced and completed.
13-15 Ccnditicens of extraction

1€, Has the extract been deionised” Yoz or llo
17« Cocncentrotion procedurc,

1le  Residunl Weight

1%« DW=z, this is the yield of extract from one kilogram of dry plant

12/10 g/xg
eges 1f 5C0 grams of dried plant gives rise to 150 grams then

DWE = 3CC g‘/kg.
if 1.4 kg of dricd glant gives rise to 15 grams then
D"E = 10.7 g/}{go

2Ce  Aqueous solubility: Yes ar o

21, Appearence

22e¢ Amount sent for bioassay

22s Date sent

b,  Amount sent for nicroticlogical testine

25, Datc sent

26. Comments

27+ DNote bock no. and poge no.

28-29 Name and signature of chrenist

3C=31 Name and signaturce of tharmocsoliozist and niicrohiologist

32, Date material passed to nacrmacologist aund sicrsbioclogist
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Zry weight egquivalent from chemis
Solubility/Vernicle (if not sole in w
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3ioassay of Plant Material
The bioasszay resulzs mav be negative, rcsz iive or equivoczl,
If the results are eguivocal tren = hisror 32 2ance should be used
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ible = or a different route of simimistrs iap

e
]
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acticn neod be taken,

c helieve <is* %he negztive test is not a
o3

icnher dose range may

be tried,

If the results are positive then no furtler action need be taken, it
would however be valuatle to kncw if %42 act ivity was alwayrs the same.
Thus given any result it could be argued that a second c¢ollection
shuuld be made at 2 different *ime of the year and the activity of that

extract compared with the first,

2. YV and P not be included.
3+ That the ethnic zroup uszing he “opnli” name be included

terizl ne made

(R

t wben possible nnotogr:dhs c
ek N

a
2 d 2 ESt.‘.O... f"‘otub;' e -, o ;._ fated
eld Co llecvlon form,
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The protestations of ihe ex:.rt5 in relotion to raocord rceving,
correct noming of plan“t and the collection of voucisr crocimens hove
not been univers2lly -ccepted =3 zigmificant, .

The species Caesaluinia sepinria is monticnes

.

of Nepzl' ~nd Caesalriniz benduz 13 =ention:l inm -:

v+21,  The description of *hc dizzributisr iven in
India suggests the specics occurin~ in the Timol Kas

“hen reviewing the descripticn of the:zc species *he oxport came across

& passage which underlines the difficultizs of plant identification and

the need for voucher specimens with everv collection,
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APPZNDIX 6

Primarv Screen for fnti-lizrrhea Agents

Agents will be tested at a sirnsle high dosca

Cose level will depend on availzhle informntion, ege LDSO’ humzn
usage level or will be the maximum dosc thet can be adninistered in

two millilitres.

Vehicle, wherever possible this will bec watc:, thon ¥ agar, then

acacia,.
Route, Oral,.
Animals, 36 Rats 220 + 20 grams, six per day for six days.

Special items., Cages with grids.

Procedures

The evening before the test six rats should he placed in indivi=-
dusl cages in the screening laboratory. Food should be withheld but
water must be freely available. (The room temperature should not fall

below 18 nor rise above 24°c.)

The following morning the rats should be weighed and treated.
snimal lose 1=5, five different extracts, Noe 6, vehiclc onlys The
dose level should be as high as possible® ond administered in 2 ml of
vehicles (If sufficient material is available the dose should be

determined earlier to save time on the morning of dosing.)

One hour later all rats should receive 1 ml of cormercial castor

0il by gavage, This is time zero.

The animals are then observed hourly and the appearance of diarrhea

noteds
Failure to find diarrhea is a positive responses.

A positive response 2t the end of one hour only means the dose should

be increased,

A positive result at the end of two hours indicates an active extract,

Note: °*If this dose proves fatal reduce by S5O,

S

-~




APPENDIX 7

Plants reported to be used as antifertility -~gents in Nepnl

A LSTONL.. SCHOL.RIS
AMARLNTHUS SPINOSUS
aREC.. CATECHU
ARTEMIST, VUIG..IIS
BUDDLEJ-. ..SL.TIC..
C..ZS.LPINI.. BOITUC
C..RDIOSPIRMUM L.LIC..C..3UH
CYPIRUS ROTUNDIS
£iBZLI.. RIBEC
J..TR0THA CURC..S
JUIPZRTUE COMMUNIS

J : ——
JFIDITI SATIVUH

<y

e

MUITTTA LRVENEIS
HOXIIGA PTERYGOSPENL.
M..ZDCST. .CHYS J.TWal.lsT
NIGILLY 5.7IV.

PIPZR LONGUM

RWOLEL. SunPIITING
RICTHUS COMMUNIS

nUBUSs MOLUCC..”3
S.uL.C.. INDICL

URTIC.. DIOIC.
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APPZI'DIX 8

WiQ's antifertility protocol

A METHEOD FOR EXAMIIIIXNG THL ZFFECT OF PLANT ZXT
CRALLY/SUBCUTANEOUSLY DURING THE FIRST 10 DAYS OF

AnCTS ADHINISTTRED
PREGNANCY IN THE RAT

1. Rationale

The antifertility activity of plant extrzcts is examined in female rats after
mating. This assey is a non-specific preliminary test aimed at identifying
extracts, compounds, etce that exert their activity during the first 10 deys
of pregnancy in the rat, i.e. agents thet interfere with the process of
implantation or disrupt early pregnancy. WMB=30 refers to oral adminis-
trotion znd MB-31 to subcutoneous administration of plant extracts (or

other test material/compounds)e MB-30 is the test of first priority (see

flow sheet att-ched).

2e Procedure
2.1 Symopsis
Animals will be mated and then dosed orally (M3=30) with the plant
extract (or test material/compound) for ten dayse On Day 16 of
gestation, the animals will be autopsieds The number of pregnont
animals, the number of implantation sites, the number of normal f tuscs
and the number of corpors lutes of pregmoncy will be reported,
2.2 Animals
Virgin female Sprague«Dawley r-ts will o useds The animals should be
eight weeks of age and 130=-20C grams in weight(a). The animals mey
be housed up to 4 per c-ge according to cage size. It is important
that the number of animals per cage should not vory., i.ee the populntion
density in eech cage/group should be th. same, Furthermore, animals
on different trectment groups should not bec cnged together and litter
motes should be distributed throughout ~1L of the groups in an
experiment, All animals should be serizlly numbored using the ear

(b)

punch or another suitsble technique.

MB: Footnotes are to be found at end of protccol.

ey
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ekt

(c) :
A proven male should be used once per experimant -nd ploced

overnight with one or a maximum of 2 fem~lts between 16CC znd 18C0

. : : : (a
hourse Beginning the following mornins, vogintl smenrs ) ghould
be observed and recorded doily until posiiive moting oczurze. When .

spermatozoc are found in the smenr, mating hnc occcurrade After

mating, the female entors the oxpeorimente  The mal: mar be kept with -
the female(s) or removed in the morning nd reintroduced in the

evening until mating of the femnle(s) is ceomnlctzde Females that do

not mate during two estrous cyclcc ~re not usede If animals were

obtained from outside sources, 2 seven day ~cclimatisation period,

followed by daily vaginal smears over two cstrous cycles, should be

completed before rairing with a male,

Grouping

Animals are scquentially (randemly) assigned to control and
experimentzl (treated) groups irmmediately after positive matinge

The first female with 2 positive sperm smear is assigned to the
control group, the second to the first treatment group, the third to
the second treatment group ... the fifth to the control group

agein, etc. Each group should contnin ten females (e). If there

is more than one plant extract to be tested thien the number of
experiment2l groups may be increased to thrce(f), provided that -1l
groups use the some vehiclce If differont vehnicles ~re used,

different control groups nust be used for cach vchicles

245(i) MB~30 Dosing: Day 1 = Day 10

The dzy on which a vositive mating smenr is found is Day 1 of
gestation,s The -~nimals should receive extroct, test compound, or
vehicle(g) for ten consceutive days veginning on Doy 1 of
gestatione Thc mcoterinl should be =2dministered orzlly

(intrzgastric~1lly) by flexible stomach tube or mctol feeding ncedle

immediztely following the completion of the weighing (h). The
~nim~1ls should bc 4osed on 2 constint g/kg body weight bnsis .

according to their daily weightse Ixtracts should be administercd




at the highest possible dose; the limiting foctor usually is the

viscosity of the extract solution(g)

in = volumc not excceding le0
ml. The dose should be reported in ~r-=c of cxtract per kilogrem of
body weight (not in terms of dry weight eguivalent)s The dosage
should be made up dzily, or every other dzv, the remainder being kept

in the refrigerator at 3-5°¢(%),

2.5(ii) MB=31 Dosing: Day 1 - Day 10

246

The dey on which 2 positive mating smear is found is Doy 1 of
gest~tion. The znimals should receive extract, test compound, or
vehicle(g)for ton consecutive dnys beginning on Doy 1 of gestcotione
The material should be administered subcutancously in 2 different
site each doy (beginning -t the head region of the back and moving
toward the t2il) immedi~tely following completion of the weighing(h).
The animzls should be dosed on 2 constant g/kg body weight basis
according to thcir d-ily weights. . Preferably an czbbreviated assay
for determining the maximum non-leth-1 dose of the extract should be
uscd_(cems ¥M3960) or thc oxtr-cts should be, cdsipistered at about 25%
of the highest pezsible dosc, the limiting facter ususnlly is the
viscosity of the extract solution in 2 volume not exceeding 0.5 ml.
The dosc should be reported in grems of extract per kilogrom of body
weight (not in terms of dry weight equivzlent)e The dosage should

be m~de up daily, or every other 4ny, the remainder being kept in the

refrigerator =t 3-5°C(1).

Autopsy Day 16

On Doy 16 of gestation, the animals should be weighed, secrificed snd
autopsieds The uteri nnd ovaries should be removed, the number of
corpor: lutea of pregnancy on the ovories should be counted, the
uteri. should be opencd longitudinally and the nurber of pregnont
7nimalé and the numbar of normal (and abnormal = dexd and/or
degencrate fotuses) recordede The placenta, fotus and membranes
should be rcmoved and the number of implaontation sites recordeds At

sutopsy, other organs such as liver, kidneys, lungs, adrenals cnd

thyreid should b:c grossly examined and describeds
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Report

The report and procedures outlincd here tssumz o = 908 precmoncy rotc in
the control animals(a). Levels A-D indic-tz the impert-nce of results
in order of priority. Dzxt2 should be included for both control -nd
treated groups in each case; however, only nrogm-it aninmzls are used in
reporting rusults and caleulating st-ndard devi-tions under Levels B, C
and De¢ As indiccted in the flow shuet, positiv: 2«30 ~rMB=40 (hamster
confirmatory assay)is the line of firs* prioritr. A couy of the RICORD
SHEZT for reporting results (section I7) iz a%tochide Under "Comments"
in section IV of the RECORD SHIZT include, for excmplo, mention of body
weights, weight gain/loss ~nd toxicity (results of gross examinztion of

organs)e
Result Criteria for Decision Moking
|
Level A(j)
Number of animals pregn-nt 70% pregnant = equivocal znd retest
Mumber of animcls dosed at higher dose
60% pregnant = positive and proceed
to MB=40 or MB=41
as appropriate
> 7C% pregnant = negative
Level B
Mumber of implantation sites 40% reduction = equivocal and retest
per pregnant animal ¥ SD at higher dose
60% reduction = positive and proceed
to MB=4O/L1
< L40% reduction = negative
level C
Number of normal fetuses L0% normal = equivocal and retest
per pregnant animal % SD at higher dose

20% normal = positive and proceed
to MB-LO/41

> 40% normal = negative




w

Level D

iumber of corvora lutea # 42 40% reduction = sguivocsl ond retest
%t higher dose,
A0 reduction = zo3itive ond proceed
to Bhostl,

eBe Only pregnant animals s-ould be included in the numerator and denominator

when counting the number of implantation sites, normal fetuses and number

of corpora lutea, i.e. levels B, C znd D resmectively.
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Notes
(a) It is recognised that centres breeding animals may be less

able to conform to this specification.In this case, the range of
ages and weithts of the animals should be included in the reported
data kept by the centre and mentioned under comments on lines
38-41 on the RECORD SHEET.

(b)  EAR PUNCH

ANIMAL IDENTIFICATION SYSTEM

’ ’\/\/\
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Right Far left Ear Right Far left Lar
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{e)

(d)
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Proven nmales

When a given female aprezrs to he in proestrus in the morning, rlscc
a male in her cage botwesn 15C0 and 13C0 heurs. RNemove the male the
next norning, regardless of -rhather or not they have metad; weizh

the femzle daily from this time one As additional fumales, including
ones that did not mate and/or did not become pregnant, come into
vroestrus, pair them with males, using the latter in sequence.
rlales not mating the Ifirst time thzt they are peired with =z foemale
will evcntually be paired with another female or perhaps with the

sare onee. Cnecc the entire group of females have been successfully
impregnated, ecach by a different male, a colony of proven breeder
males will have been established, The proven males should be replaced
at rcgular intervals to be determined by each centre, and appropriate

records kente

Pregarztion of vaginal smears

The animals should »e wecighed and vaginal smears taken early in the

morning of ecach day (7 davs/week).

A few droms of saline arc taken up into an eye-drorper. Holding the
rat with one hand, insert the tip of the oye-dropmcr into the vagina
with the othcr hand, taking care not to touch the cervix., Expel the
saline into and withdraw it from thc vegine 2-3 times, ©Cxpel the
contents onto a microscore slide =nd exsarir - while 3+ill wete The
same drovpcer may be used repeatedl;s if adoiquitol: wazhoed hetween
smears; if mating has occurrecd, griat c.or must b2 takon to wash the
dropper between smears or, preferably, = Ircosh dromzer should he used
for each animal, The cells of the smeor i observed using a
microscopes There ar: thres c¢1l typoes iz tho rasincl sceor:
leukocytes, round epithelial cells with .e2zily distibguishable nuclei,
and cornified cells in which nuclei are 2ifficult to discern or are

absentes The pronortion of different cell tvrcs is recordad daily.
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2elow are indicated the relaive -rorortions of I (nucleated epitheliz

cells), (cornified epithelial cells) and L (laukocytes) fourd in tyri

. . ! 2
morning vaginal smears tzken from % ancd 5 ga. crclic rat

€

Day of cyclc Loday cycle Rat
i c L
Froestrus* N ++ &
Estrus b4 +4+ -
etestrus ++ + +++
Ciestrus ++ + +++
Cay of.cycle S5=day cycle Rat
N C L
Froestrus . ++ o -
Estruso x 4 -
Metestrus ' +++ P +++
Ciestrus I ++ - Fa—.
Diestrus II +++ ++ +

Mating normally occurs on the night 5-tween tho dars of proestrus and
et ——

estruse.

Freshly ovulated ova are found in trne oviducis on the norning of

estruse

Smearing prior to mating and thrcugi the dav:c of dosing is optional;
however, if the pregnancy rate in tho control group drops helow 90%

the rats must be smeared before mating to ensure that pairing occurs

around proestruse.

-
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(e)

(k)

(1)

- s
~ —

of thct control group

(r

Ten animals are sufficient if the prognzaney rat

is 90% or highere If the or.giaucy rate is lowcr, the number of
animals in each gr-ur must be increased; if the uregnancy raic of

the control zroup is 0%, sixtcen animalz should he uzed in sach
=} N %

groupe

Up to a maximum of five experimental arours can be used with one
contrel group if the prognancy rate of the control group is
consistantly greater than or equal to 90%

ilo suitable vwechicle otiior than wator has so far been identificd. IS
the extract is not solusblc in water, it sheould be solubilized in a
small amount of nclyvinylnwrreiiden. (£7P) or suspended with gum
acacia (see Lpnondix 11).

Immediately following weighing and before dosing the investigator may |
wish to record the vaginzl smear as an optional exercise.

The totzl qumntity of tho extract may be made up in severzl aliquots

znd frozen ot —20°C; zn o~liguot bteing thawed to room tempercture

cach day for dosinge If tris proccdure is adopted, aliguots should

be flask (snap) frozen usinz ligquid nitrogen or an acctonc=-dry ice

mixturc,.

In order to moint-oin statistic-l signific nice botween the pregrancy

rates of the tronted groups v rous Sho centzel ~roup zat the P J.05

v

(1) If the control group hos -~ 10CF pr.oomncy »uts, the *rootment

group is positive (=ctive) wish - 237 or lczz pragnoncy rotes
(ii) If the control cgroum hn3 = 955 prorz aew r b0, th: tro-tment

group is positive (nctive) witl 2 5T or 1.5 pr.ogazacy ratce

If the pregnancy rate of = control ;srour naving onl: 10 :nimals is

less than 90%, the cntire cxperincnt 770 hwaws fo ke repcated;

(8]

especially for ex*rncts showing cruivoc-l or :ositive results in the

experinent.
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arzo . BIX 3

Toxicity tast

It is gquite likely thct zan 1350 will not be cbtainable with .
manv plant materialse In this c=zse the laximun Tolerated Dose
YD may be used for calculating dosese. The MID is thne largest
emount of 2 material that carn conveniently be administered and will

depend on the vehicle, 2g in a 200 gram animal is a rough guide.

Chronic Toxicology

inimals At least 24 single sex animals of same age in 4 groups

of 6 animals (at least)

If it is necessary to use animals of both sexes then L of each sex
is the absolute minimum. If sex differences appear (after consi-
dering weignt/2ge differences) then numbers should be increased to

at least 6 of each sex.

1D 1D 1D l
- 50 [ 50 ) SC,
Dose 4 Dose levels S 5 TG Q l
if no IBSO , MTD , MTD , MNIT , A
5 10 10C -

0 = Vehicle only , MID = Moximum  tolerated doses

Animals should be dosed daily at “he same =ime of day, by the
orzl route for six weekse.

If there is insufficient mcterisl o dose 24 animals for 42

v

days then the lower dose levals shouls b2 ‘ropzed nnd the group
size maintained at the high dosc levels,

Blood tests should be conducted en =11 znimals before doseing
startse 3lood tests moy ~lso be condicted ot two week intervals.

3

The following blood tests should 2e crrricd oute

Cytology White coll count (total
Differenti~l white cell count

Platelet count i
Reticulocyte ccunt

Retoutocyt count

Packed cell volume,




Chenistry

Hdistopathology

The following

- 03 -

Albunim

Alk-line FPhosphntase

Silirdpin

Cholesterol

Creatinine

Glucose

Glutamate oxzloacetste trzons-omintsc SGOT
He~moglobin

Totzal protein

Urea

tizsues should be excmiined:

Adrencl

Cone marrow

3rain

Heart

Intestine smnll
" larze

ridney

Iiver

Lung

Ovary

Spleen

Stomach

Testes

Thyriod

Uterus.

The actual number of the slide must be included in the histologists

reporte

Reproduction tecting

Dated pregnant females (see antifertility protocol) should receive
MID/5 from day 1 of gestation through till day 20. On day 20 the female




srould be killed znd the conditiziac 37 “he conteniz of the uterus
examineds The ovary zhould also be exomined,  dny fetuses should be
rzcerded =3 2live cor not, weigh® ~nd numbers of fetuses shculd e
reccrded. The condition of the placentas and the number of resorption

sites sheuld be noted, as should the num:er of corporz lut .-,




APPENDIX - 10
Species: Rats and Mice A number of formulation of rodent diets are given

Developed at Porton by Dr. Patersor and Chnistopher Hill inthe 60’s.
I::eally sutablc tor breeding and stock helding.

On quahty and performance, PMD has a proven recotd with leading Accredited Breeders. Pharmaceuticals. Uniwversities, etc.
Labsure PMD achievements remam as a tribute to Dr. Patersen's onginal tformulaton.

Approximate daily leeding rates: Aduit Rat 15-25¢
AdultMouse 5g

PMD is manutactured ma 3/8” (9.6 mm) Peliet size.

Proximate Analysis Trace Elements Added

Crude Oil 27% Manganese 25 ppm
Crude Protein 16.8% Copper 7 opm
Crude Fibre 5.3% Cobalt 0.4 ppm
Calcium (as Ca) 0.6% iron 30 ppm
Phosphorus {as P) 0.7% lodine 1.3ppm
Salt (as Na Cl) 0.5% Magnesium 102 ppm
Metabolisable Energy 2583 kcal/kg

Carbohydrate (as %) 53.82

Amino Acids (as percentage of feed) Vitamins Added per kg

Threonine 0.7 Vitamin A 8,000 iu
Glycine 0.9 Vitamin D3 1,000 iu
Vailine 10 Vitamin B2 8mg
Cystine 0.2 Nigotinic Ac.d 50 mg
Mcthionine 0.3 Pantothenic AC™ 12mg
Isoleucine 08 Vitamin Bz 12ug
Leucine 1.5 Vitamin € 601
Tyrosine 07 Vitamin K 10 mg
Phenyialanine 09 Fotic Acd 10 mg
Lysine 1.0 Choline Chionde 200 mg
Histicine 05 Vitamin 8 4mg
Arginine 12 Vitamin B- 6mg

Tryptophan 02




Feooenaraed tann of CRM

Proximate Analysis

Crudo Oit

Crude Proiztn

Crude Fibre

Caicium (as Ca)
Phosphorys (as F)
Salt

Metabolisatic Energy
Carpohydrate (a5 %)

2.9%

18.3%

3 5°/'o

08%

0.6%

0.7°%

2916 kcal/kg

56.33

Amino Acids (as percentage ot teed)

Threonine
Giycine
Vaune
Cystine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Arginine
Tryptophan

06
.S
08
02
03
07
14
06
08
1.0
04
12
02

T.cze Clainontc Added
hSteR Tt I

Copper

Cobalt

lron

loding

Magneosium

Vitamins Added par kg

Vitamin A
Yaaimin 12
Vitainin B2
Nicot:nic Acid
Pantothen.c Acid
Vitanin B2
Vitamin £
Vitamin K

Foiic Acid
Choline Chlonge
Vitamin B
Vitamin (3s

25 ppin
/ ppm
0.4 ppm
30 ppm
1.3ppm
102 ppin

8.003 iu
1.000 w
amg
50 mg
12mg
126
60w
10mg
10mg
200 mg
4ma
6mg
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Species: Nats and Mice

Developed at Porton by Dr. Palerson and Chastoptier Hiiin the 60 s I¢eally cutadle tor breeding and Lincs holding

On quality and performance. PRD has a proven record with icading Accredies Breeders, Phamiaceuticaly Umiveriabies ¢
1 ahsure PRD achevenents remn:in as i tnibute to D Paterson’s orgeral farmuatation

Approximale d2tly leeding rates. Adult Rat 15 -20¢
AdultMouse 5

PRD 1 manuiaciured n a 3/8” (3 6 mm) Pellel size

Proximate Analysis Trace Elements Added

Crude Ot 27% Manganese 25 ppm
Crude Proten 19.7% Copper 7 ppm
Crude Fibre 5.2% Ccbak 0.4 ppm
Calciumn (as Ca) 0.G% leon D ppm
Phospharus (as P) 0.7% lodine 1.3 ppm
Salt (asNa Ci) 10% Magnesium 102 ppm
Metabolisable Energy 2568 kcai/kg

Carbohydrate (as %) 53.48

Amino Acids (as percentaqe of feed) Vitamins Added perky

Threonine 07 Vitamin A 8,000+
Glycine 09 Vitamin D: 1,000 :u
Valire 1.0 Vitamin B2 8my
Cystne 0.2 Nicotinic Acid 50 mg
Methionine 03 Pantothenic Acid 12mg
Isoleucine 08 Vitamin B2 12ug
Leucine 15 Vitamin € 601
Tyrosine 0.7 Vitamin K 10mg
Phenylalanine 09 Folic Acid 10mg
Lysine 1.0 Chofine Chloride 200mg
Histidine 0.5 Vitamin B4 4mg
Arginine 12 Vitamin Be 6 mg

Tryptophan 0.2
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DIETS FOR SCIENTIFIC RESEARC!H ANIMALS

FORMULAE (%)
_———
$.G.i 18 RGP e 8 r PAM cnx\‘xrs n'cuml;r For | m
Wheat 4 48 19 17 x x
Bartey 20 40 24 5 7 x x 54
Oats, Finely Ground 12 12 a8 19 17
Maize. Yellow 9 7 x x 27
Miggdiings 18 15 19
Bran ) . 40 15 i T 14 O 5
Linseed Cake. Expelier 10 10 9
Soya Bean Meal, Extracted 9 x x
Groundnut Cake, Expeller 15
Mest Meai (63% Protein) 8 6 9
Fish Meal, White (66°% Protein) 10 7 8 6 5 5 x
Grass Meali (17°% Protein) 20 X 15 5 x
Oned Yeast, Unextracted 1 5 2 1 x
Oried Skimmed Milk k) 7 14 x
Molasses ] 5 5 5 x x 5
Chalk 1
Sait 1 1 1 1 1 1 1 x N
Vitamin Supplement x x x ] x x x x
Mineral Suppiement ] x x x x x x x
CALCULATED ANALYSES
Qil 320 378 329 2886 2.12 268 296 223 170 2.61
Prntein 1810 | 2500 | 1798 | 1490 | 1810 | 1866 | 2240 | 1840 | 1439 | 1113
Fiore 8.68 1102 861 4198 3 509 45 J22 3.63 4.68
Cal_clum (Ca) 0.99 1.0 1.05 1.03 0.81 0.86 127 112 0867 0.41
Phosphorus (P) 0.79 0.68 0.70 053 0.67 0.67 091 066 051 0.4
Salt (NaCl) 1.39 140 1.25 124 128 1.27 12% 12 127 0.59

B
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APPZNDIX 11

SOLUBILIZATION OF WATTUZ-INZOLBLE ZXTILCTS, rR.CUICHS
OR ISOLATES FOR LOSING BY PVP CO-PRTCICITATICON

1, INTRODUCTION

Water-insoluble chemical comrounds or plant extracts can rcadily
he rendered soluble in most czses as their polyvrinylpyrrolidone (BVP)
co-precipitates,s The efficacy of the PVP co--vrecipitate as a dosage
form for the cvaluation of gossyvol as a2 spermicidal agent has been
rcported (1),
2e METHOD
2el, Dissolve 1 part of the vatir-inscluble fraction in reagent grade

T, [ad a s -
ANEYDROUS methanol or acetone \C4C13 or benzcne cannot be used,

\ !

cxcept as notcd helow )
- . c . . . .
2¢2¢ Diszsolve 4 nirts” of volyvinylpyrrolidone 10,000 (PVP 10) in a
minimum volumc of the same solvent,
2e3e The two solutionz arc mixed zad the solvent removed by rota-

vapor, initially at unalf spo.2, then at full speed when the volume

Hy

is minimal so as to insure a fluffy croducte.

2e4e The product is now wator zoluble or partially soluble, and
should be stored in sir-tight, amber bottles kept in a dessicator

in roem temperaturc, and disponsed as needed.

The volume of solvent used to dizsolve the fraction is not important.
One can use one=liter of methannl to dissolve 1C mg of the fraction
if necessary.

In the casc where it is very difficult to dissolve the CHCl3 or pet-
roleun ethsr extract in methanol, one can use 10-20 ml of CHClsz to
dissolve the insofuble residuce The CHClz solution is combined with
the methanol soluble portion of the extract, such that the total
volume of CHClz in the mixture is not more than 1%, This 1% CHCl3 in
methanol solution is then added to the PVP solution in methanol,.

O

Occasionally it is necessary to increase the portion of PVP 10,000
to 5 or more parts in order to solubilize a substance,




2¢5. The PVP=coprecipitate should be divided in daily dosing aliquots
and stored in individuel vials. The contents of cach vial are dissolved

. . .4 d
in water just prior to dosing daily .,

d Since the length of time that a PVP co-precipitate will remain in
solution varies from substance to substance, the general rule of
preparing a full dosing complement in aliquots, freezing and thawing
(CG=C2, section 4) is not applicable,

3 LITERATURE CITED
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Fost title
Curation

Date required
Duty station

Purpose of

project

Duties

Gualifications

Longuage

APPEIDIY ~ 132

JO3 DESCRIFTION
DP/NEP/87/C03/11=-02/32,14D

FPharmacologist
12 months

ASAP

Kathmandu (Mepal)

To develop further the cxisting facility for production of plant
derived pharmaceuticals at the Royal Drugs Research Laboratory,

Kathmandu/Nepal

The expert will assist thc Director of the Royal Drugs Research

Laboratory, Xathmandu, to set up a facility for the pharmacologi=

cal screening of medicino=l plants, znd conduct pharmacological

eveluations on plant wrerarztions produced, Specifically the

expert will do the follcwing:

(a) 2uild-up 3 suitable ~nd adequate colony of laboratory
animals for different Pharmacological tests including
biocassayse.

()  Organise in cellzherotion with local counterparts laboratory
biological screcning progrrmrics znd procedures for the
phaermacologicnl and toxicological assossment of medicinezl
plontsy and rlant productse.

(¢) Train local counterparts in cenducting biocassays and
pharmacological tests; in the breeding =nd maintenance
of laboratory animals, and in resecarch in pharmacology.

The expert will also be expected to propors 2 final report,
setting out the findings of his mission and his recommendations
to the Govermment for further action which might be takene

Ph.De or quivalent research jualific-tions in Laboratory Research
in Pharmacology;

Zxperience in the pharmacological tcsting of plant extracts and
naturzl products, Proven =bility in pharmacoclogical resezrch

on medicinal plants or plantederived natural products.

Inglish
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