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I. SUMMARY 

The object of the project 'Strengthening the Royal Drugs Research labo­

ratory' is to help the .:\DRL to fulfill the obj ,;cti ve of HMG Nep:tl that 

Nepal should be self-sufficient in essential drugs. The project document 

was signed in December 1981. Purchase of ph..•rmacology equipment cor.xmenced 

in September 1982 and a technicc.l. expert in Pharmacology was fielded in 

December 1982 for a period of 12 monthS. 

After D.rrival the pharl!lacolog-1 expert made an appraisal of the 

situation in RDRL and a number of areas of potential. developnent were 

identified. During the expert's continued presence in the laboratory further 

areas became appar~nt. Of particular importance in any scientific drug 

development progrc:::i is the existence of a well organized 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 Di.rector of 

the Laboratory and to the UNIDO CTA and many ot these suggestions have been 

or are being incorporated into the animal house. The Dir~ctor General 

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, 

accordingl7 the expert turned his attention to these areas advicing on 

protocols and techniques etc. Consider~tion of tr!l.ining aspect of his job 

led the expert to make a number of r~cor..mendations especially in relationship 

to the library and a subdtantial number of books on pharmacology have been 

or will be added to the ct epartment's library. &commendc.tions for training 

in specific areas eg PhD in toxicology hav2 also ~ccn made. 

The Director General hos requested that the mrIDO experts provide a work 

plan for the laboratory to pursue after their departure. In response to this 

the pharmacology expert has presented a generalised flow chart for the 

investigation of biologically active materials from biologic~l sources at 

the research level. 

The necessity to purehese a generator nnd other equipment for the 

animal house together with certnin other factors led to reappr~isal of the 

origin~l equipment list and the substitution of certoin other items. 
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1. 

II. :C:COM.--rENDATIONS 

His Majesty's Government's aim of mc'.lking Nepal self-sufficient 

in essential drugs is a laudcble and enlightened objective which will 

take mcny yee.rs to ~chieve. 'Ihe work r~ported here should be seen 

as the beginning of ~ open ended resec.rch :::.nd developnent programme 

aimed at achieving HMG's objective. 3ecausc of the infant nature of 

pharmacology and drug developnent in Neptl the RDRL will need conti­

nuious support in terms of expertise, instrument .... tion end tr~ining. 

2. Continue strengthening ond expanding the biology section in both 

space and personnel. 

3. Appointment {and/or training) of a suitably senior person in toxicolcg:r 

(Appendix l) 

4. All bioassa7 'WOrk be coordinated by the biology section end meaningful 

experiments be undertaken to provide statistically acceptable results 

(Appendix l, Health Safety•). 

5. Any agent to be applied :i.nto or onto humans or economic animals ~ 

be tested in/on experimental animals before it is used in./on hur.ic;ns -

including the laboratory staff. - (Appendix 1, Health and Safety' ) • 

6. Improve the standing of biology section by suitable training (Appendix 

2) It is imperative that for biological and animal work suitably 

trcined candidate be selected. 

7• Improve animal house staff by training additional personnel and by 

more advanced training for one or more persons to allow for future 

expnnsion (Appendix 3 section on onimo.1 house personel). 

8. Plml.t collection: - Voucher specimens must be taken with every plcnt 

collection, the smnples should be housed in the smne conditions ~ 

herboriun specimens. (Appendix 4) 

9. Plant collection: - Adequcta in!ormction must be recorded so thD.t 

recollection ecn be m~de from the some population (Appendix 4) 

•Ba.sic approach to Health and Safety in Laboratories - John G. Meredith 
NEP/80/003 Doeumentery output dated 1st September 1983. 
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10. Record keeping: - '9e ~s uniforo ~s possible throughout the lcbor~tory, 

end th~t a centr~l record storcge syst~m be initi~ted, these records 

should eve~tuolly be computerised. (Appendix 4) 

11. Within the biology section expertise ::nd instrument-tion should be 

developed in ph.:-,rm~cokinetics, phc.rmacodync.I:1ics,biochemistry c.nd 

toxicology. 

12. For the hypoglyc~emic nssny glucose be mP:sured by glucose oxi.d:::.se 

::nd r".'.ts be used instead of rc.bbits. 

13. Attempts to est~blish en onthelmitic ::J.Ssa.y be continued especic.lly 

by cont~ct with other laborntories in SE Asi~. 

14. Thnt contcct be ~.:ri.ntnined with the WHO Indigenous pl<lnts for 

.::.ntifertili ty programme. 
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III. BODY OF 7~':: rtE:Fu~T 

A. Introduction 

fas Majesty's Goverr.ment's (~·!G; plans for health care in the i<i."1€;dom 

of i'lepal includes self-reliance in es.::;ential drugs. The United Nations 

Developnent Programme (UNDPYUnited Nations Industrial Development Organi­

sation (UNIDO) project DP/rir.P/80/003 is a program of support and develop­

::ient aimed to assist HMG in attaining this objective by liStro:ngthening 

the Royal Drugs Research Laboratory (RDRL)". T'ne project includes the 

prnvision of equipment and technical experts in the areas of analytical 

chemistry, pilot plant development, economic~ and biology. The biology 

support includes two UNIDO appointed experts, one in microbiology and 

one in pher.nacology. The a.1alytical chemist also has extensive knowledge 

in phamacy and medicinal plants. The need to strengthen the pharmacology 

section had been a recommendation of an earlier technical assistcnce 

programme (SI/NEP/78/80L 198C). 

A list of equipme~t de-ted 25 December 1981 was prepared by the staff 

of RDRL and after approval in April-Hay 1982 by the l."l'TIOO consultant ·"'as 

accepted as pert of the project DP/NEP/30/003. The purchase of pharmaco­

logical equipment from this list ~egan in September 1982. The UNIDO 

a~pointed technical expert for phArm~cology arrived at RDRL on 1st December 

1982. 

Original Job Description 

The original job description (DP/NI:P/80/003/11-02/32.1.D)• described 

the p11rpose of the project es "to develop further the existing facility 

:or production of plant derived pharmaceuticals at the Royal Drugs Research 

Laboratory 11 • The expert's duties were defined as assisting the Director 

of RDRL to set up a facility for the pharmacological screening of medicinal 

pl5nts end conduct pharmacological evaluation on plant prep~retions 

produced. Specifically the expert ~as to: 

(a) Suild-up a suitable !"nd adequl"te colony of laboratory ani!!!P.ls 

for different phrrmacological tests including bioassays. 

• sec ~ppendix 13. 



• 
l 

i 

-----~ 

- 8 -

(b) Organise in collabor~tion with local counterparts laboratory 

biological screening programrn~s ar.d procedures for the phar:nccological 

rnd toxicological assessment of m~ciicin-l plants, ?~d pl?nt products. 

(c) Train local counterparts in conductin6 bioassays and ph2rmaco­

logical tests; in the breeding Pnd maintenPnCe of la~or~tory anim~ls, 

2~d in rese~rch in ph~!111Pcology. 
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A well run, productive anir.lal house is a cornerstone of drug research 

and develop1:1ent, without such an establishment ~n:r attempt by rlDRL to develop 

drugs or to determine the efficacy of phar:naceuti:~ls or assess safety of 

any substance comin~ in contact with hUI!!::.ns or anin&ls would be futile. 

'Ihe animal house in December 19c2 occ~pied the first floor of a three 

story building Access to the a..~i~~l house was i.!lpeded at the north 

end by piles of tir.s resulting from tte distillation of pine oil and to 

the south by trash from the P.oyal Drugs L:i.r.iite~ a disued cement mixer made 

access to the entrance of the animal house difficult and acted as a source 

of mosquitoes. 'Ille animal colony was housed in two rooms of 583.6 square 

feet and 712.8 square feet. 'lhe first of these housed about 80 rabbits and 

the second about 50 guinea pigs, 120 rats and 200 mice. 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 had insect netting in 

fair but not perfect condition, rodent barriers were present at exit doors. 

'Ille entr:a.nce 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 

rooms were heated by electric fr:n blowers and kerosene burners. Tempera­

tures observed in winter were minimum 11, maximtll:I 25 and in summer minimum 

19, maximum 35. Temperatures range in winter was influenced not only by 

the ar1bient temperature ( < 5°c) but also by power failures th:lt meant 

the electric heaters did not work. Day length varies little at the latitude 

of Kathmandu and no recomrnendctions 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. 

Th~ animal technician was instructed th~t this should not be done. 

The water supply was limited to two tcps in the corridor outside the 

~ctual animal rooms. These taps :i.re in constant use moking the approach to 

the anirn~ rooms slippery P.J1d hazerdous. There was one small hand basin at 
the f~ south of the floor near the escape door. Cage cleaning was carried 
out with cold ·11at.:r as no hot ·,1ater was avn.ilable. '!here was no provision for 

investigators or ruii.':lal house st.:i.ff to wnsh after handling animals. 
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Record keeping was restricted to date of birth icentified on cage, 

there were no records of indi vidu"l a."l.i.oals, it w:.s not possible to Mc:ke 

".'.l'l. assessment of fertility rate, of lifesp11."l, or of erowth r?.tes. The 

actual condition of the animals w~s f~ir with respect to the rodents but 

the rabbits deteriorated to the extent th~t sever~l ~'11L~~ls died ~d others 

had to be destroyed by the expert. The vet~rin~rv support ~t that t:ir.?e 

was inadequate. The disease condition is ~ complex situation 

also involving diet, idenlly if the ani:nd~: were f=d on stcrlizcd pelleted 

food, (this would stop reinfoction,) tl':c dise-~sc st:-:te could then be dealt 

with and this, associated with better c~~ing would probably improve the 

colony, this solution is however not i~rnedi~tely achievable. 

At the time of the originnl nss~ssnent the nur.iber of animals cages 

wns insufficient. Since thnt time both cages ~nd rocks nave been ordered 

mid the situation is (or will be when nll orders are filled) tolerable. 

(depending on the work lend). 

The animal house was staffed by rui anir.m.l technicien (Mr. Khan) 

nnd sever11l animal ''boys': who performed the o.ctual cleaning and feeding. 

~. Khan had a period of compassionate leave during the enrlier part 

of the year ruld his placr was taken by two other people. The 

condition of the c.nimal colony during Mr. Khn.n's ~bsence indico.ted thnt 

~ person of his experience and quality is indispensible to the runnins 

of the animal house and further thnt he hes no adequate staff beck up in 

the b.bor".ltory. 

After the initi.ll assessment of the lr.bor:'.tory ~irnal facilities 

at Kathmandu the pharmacology expert visited Central Drug Research 

Institute, !ucknow, India, he was accompanied by his counterpart 

~.r. s.K. Joshe nnd microbiologist Mr. Tul~dh~r. The obj~ctives of this 

trip were to visit an animal house in a comp~rnble situation to RDRL, 

to obtnin protocols :md organisms to en8ble the RDRL to curry out ~Jlthel­

imintic :md antidysente.ry screening (sae below), to discuss the use of 

the Grass polygraph nnd to est~blish and enhance interlabor~tory relations 

U.ppen:iix 3). The visit •.1as a success 2sp0ci:-,lly in 5howin13 what could 

b~ achieved in t~e ~$r~s of ~ni~~l c~re ~nd in d~monstr~ting the i~por­

tanc~ of the animel house to ~uch a la~or~tory. nowever pornsitos wore 

not and have not been provided. 

--
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It should be a.ppnrent froo the preceading p:i.r".'..gr'.".phs th:i.t there w,-_s 

scope for improvement in the D-nioal fncilities. At t'.:e tbe of writing 

(~!id September) _mcm;r of these improver.tents ".re · . .rAll ':.dw:nced. 

The most import::mt problem seen in the first fe;·.T w2ek of the expert 1 s 

cppo!intment was the ter:lpern.ture. Discussions ·,;er~ stc.!"ted with the CTA 

which led to the ordering of 6 Hit-ic!'li dr conditic!'!.ing units t'.1at could 

hold the interior environment conatant eiti-:0!:' -:l::o·.re or below nmbient 

temperature. Since these units depended en t!'le elr:ctric:-.1 supply for 

functioning n gener~tor wns also ordered. ThG cir conditioning units 

nrrived in Mny ~d ~e now installed. The gencrctor has been ordered by 

UNIIX> headquarters and should arrive in October. The Director General RDRL 

hes indentified space for the generctor end it is expected that it will be 

instnlled i.mmedictely on arrivcl thus protecting the animals from the 

fluctuation in tempernture which ccn be cnticip~ted will occur in the winter. 

When the cir conditioning h~d been ordered the expert drew up c plrui 

for some structured nlternctions to be made to the cnimal house. During 

the discussions of this plDll it beccme clecr that more space might be mnde 

~vniloble within the building due to the moving out o: Royo.1 Drugs Limited 

(P.DL). In response to this a new pl<:'.?l w~s dr:i.wn up and es additional HMG 

funds were nvnilnble it was possible to introduce new plumbing including 

hot water from solar heaters. 'lhe new plrui included two further rooms on 

the ground floor. One of thes& will be used for ccge cle::.ning nnd stor~ge 

while the second will be a kitchen with n stor_.ge arec.. 'lhe kitchen will 

contain n stainless steal sink ond a second brick sink (or trough) which 

will be used to soak fresh vegetables in copper sulphc.te solution to 

reduce the worm infestation. 'Ihe kitchen will house the henters for the 

food and also n stenm sterlizer. Since the cnge cleaning etc. crui 

now (or on the completion of the building works) be moved downstc.irs 

the room previously used for that purpose will be freed for u~e CLS !:.Il 

~nimnl room, adding nnother 317 squcre feet of nnim~l space. 'lhe space 

~vnilnble in the lc.rge room ho.s been divided to give small rooms. Smnll 

rooms are better for the isolation of experimentnl ruiimals from stock 

animc.ls, for thP. segreg~tion of sick ~nimnls end those of different 
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species. Sno.l.l rooms c.lso restrict the spreed of p~thogens. The spreed 

of pathogens will also be reduced if st'.':.ff, - investig:.tors cs well CJ.s ~imE'..l 

house workers wnsh their hc.nds between hc.ndling diffE:rent c.nimcls. This 

should be much easier with the increcsed number of si~ks ~nd the provision 

of hot water. Ago.in hot w.~.tershould incr1v·.sC? th.: efficiency of floor 

W!'.'.shing for the purposed clecnliness. 

Further in relation to hygiene ~d sc.nit.'."."'~ion the mounds of animal 

wi:-.~te ,.,_re being removed end a regulcr sy~'::en of dispos.:l hrs been esta­

blished. For the dispos~ of ~.nim~l bodies ::n incin~r~tor was designed by 

the CTA and constructed at the &b.ju Y'.:.Iltrn Shcl:.(BYS) Engineering Works. 

Although it is essentinl th:.t all animnls contcining pc.thogenic organisms 

should be destroyed by incinerntion it is not :.lways convenient to do this 

if only c. few E'.niirnls :-:re to be disposed of ct one time. To ennble snfe 

stor:.ge of cnrcnsses a freezer wns ordered and has now been received. 

It will be pl~ced in the kitchen. 

A ste.:::m sterilizer was locnted c.nd moved to the cnimal house where 

it will be used to sterilize the rice husks ecployed ~s ~ni:n~l ~edding. 

The approaches to the building D.re currently being cleaned up, the 

cement mixer which wns a breeding site for mosquitoes hes been removed 

as h.!lve most of the tin cnns, it is now possible to gain access to the 

bnck of the building and the draincge in front of the building is being 

improved. '.these changes wh~~h may seem insignificant ~re significcnt in 

relation to the restriction of entry of pathogens into the animal colony. 

The number of cages has been increased subst.:-...•tially.At the end 

of 1982 200 plastic cages with 100 tops were ordered and these .:u-rived 

in February - ~dditionel racks were ordered tv accomod~te the increased 

number of cages. 

Authority to h£lvc more c~ges ma.nuf~cturcd locc.lly has recently been 

er".nted, 50 rcbbit cages, 4 r!lbbit breeding ccgc.s, 12 rr-t cages e1nd 6 guinea 

pig pnns are being fo.bric.~ted by Ealcju Y.~trc. Shcln Engineering Works. 

With the new space for c::ge cleruiing which should ,ecome ~v~ iloble it will 
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be possible to renovate many of the coges which ~re currently in a very 

del~pidcted condition ~nd tb maintnin the new c~ges in c good condition. 

Additionc.l c~ge tops will be fabric~tcd to use with the plc..stic c~gG 

purchc5ed in 1982. 

A smell number of the plastic ccges have been modified to use in 

reproduction c.nd in dinrrhea testing. 'Ille bottom of the co.ges were cut 

out -.nd new bottoms mo.de, ide::Uly these should h:.ve been me.de of stainless 

steel wire but there is no f~cility for welding stainless steel wire 

::nd c. sheet of aluminum with a large number of slots stamped out of it 

wc.s used. When used in determining meting the copulc.tion plug should 

fell through, when testing for cintidinrrhee.l pl.::i.nt extracts the fluid 

fgeces fo.11 through. A r~ck wo.s designed to carry these altered cages 

which have to hc.ng from supports r~ther thnn simply rest on shelves, 

this r.~ck was fitted with wheels to demonstr~.te the usefulness of being 

able to move r~cks of cRges ccsily. 

The number of c.nim~ls in the colony has been increased (table I), 
this increase has been achieved in spite of the enormous amount of dis­

ruption cnused for the past 8-10 weeks (22/8/83) and in spite of increased 

use by the pharmacology section. 

'!able I. 

Animal Number 

Date Rabbits 9uinea Pigs Rats Mice ~ - -
8/2/83 86 54 120 244 504 

11/7/83 94 68 236 552 950 

24/8/83 83 18 199 516 816 

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

c..vailable. 

Mr. Khan now has two assistants but these people appeo.r to have no 

trdning in animal care, it is essential that Mr. Khan has trained a.ssis­

tc..nts. There is n tendency to believe that anybody can work with animals. 

TI1is attitude must be altered, the care of animo.ls is a skilled profes­
sion ,:i.nd drug development ruid product safety testing are totally dependent 
on anim~l studies. 
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C. Screening rroccdurcs 

A Objectives 
B Materials for bioassay 

i. Animals 

ii. Plant collection ".llld re~ord keeping 

iii. Plant extr~ction 

C Methods for bioassu.y 

i• Hypoglycaemic :.igents 

ii. Anthelmintic a~ents 

iii. Antidio.rrhi:tl agents 

iv. A."ltifertility 

v. Ayurvedc. 

vi. Toxicity 

D Results of bioassny. 

Ob.jectiv~s 

The screening of plant m~teriAls for biological activity is a 

r:-.tional scientific procedure following no.rml:'.l experimental method, i.e. 

there is an objective, m~tcrials, methods and results. The broad objec­

tive is described in the project docur.ient as making Nepo.1 sclfreli:..nt 

in essential drugs. The direct objectives were obtained at a meeting 

with Dr. M..~lln and senior officers of the RDRL in December 1982. In 

discussions with Mr. s.K. Joshi a somewhat broader picture was obtnined 

clDrifying the fact that RDRL work on a yearly program within the fr::unework 

of an overall five ye".l.r plan. The December discussions contributed to 

the prepnr~tion of the 1983/84 progrrun. 

The objectives of the screening programme were identified as an 

exair.ination 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). 
Antholminitic agents 
Antifcrtility agents 
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The first three of thcs.: objectives were identified by Dr. M.:-.11:::. 

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

in June 1983. 

Dr. Amatya was iuterested in testing for insecticidal activity, and 

after some discussion on insect breeding he contacted HMG Ae;ric~ltural 

laboratorys. 

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 discussio:a:;with counterpart it became apparant that there was 

also a need for toxicolo~ testing. 

At several meetings the testing of Ayurvedic preparations was discussed. 

:;e,t.:;ri:::.ls for 3ioassay 

i. Anir.10.ls 

The materials for bioassay are firstly the experimental animals 

and secondly the~eterials to ~d tested. 'lhe condition of the experimental 

ani.~als 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. Die simplest action with the rabbits 

would be to destroy the entire colony and sta=t age.in taking greet care 

to prevent infection. This action is quite innppropriate at the RDRL. 

With the increased space and number of rooms · .. r!'..ic!: ·,,rill be av3.ilable when 

the rebuilding is completed, it should be po.::sible to sei;regate the breeding 

animals, to remove their worm and protozoa.~ par~si~Gs and by great attention 

to cleanliness and sterilizing the f~od a.~d the bedd~ng it may be possible 

to produce a healthy colony. Tl'.is is most desirable as these animals are 

used tor quality control a~d safety assessr.lent. 

ii. Plant collection and record keening 

Plant material for testing is readily av~ilable in Nepal. 'lhe expert 

has been unable to observe actual collection in the field but the 

examination of collections brought to the labor~tory together with discus­

sions with various members of the labor?tory have shown a number ot 
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weaknesses in the collection methods. The most striking of these is the 

lack of voucher specimens ( Ap!'~ndix 5). In. a."1 effort to bring the import­

ance of BUch matters and especially of record keeping to as many people as 

possible the microbiolog-J and pharmacology experts sought a meeting 

with the operational staff. At this meetin~ general cethods, especially 

record keeping using the phannacologist 1s experiences with the wno 
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 disc~ssed with Dr. 
P.M. Adhikari and Mr. s.K. Joshi in early July, these meetings led to 

acceptance of the idea of interelated forms for collection, extraction and 

bioassay of plant material. It was also agreed that such records should 

be centralized and that steps would be taken towards computerising the 

data. Appendix 4. 

iii. Plant extraction 

At RDRL plant material is routinely extracted in sea ethanol for 

phytochemistry. The pharmacology expert's view is that if the objectives 

of the laboratory are to undertake academic chemistry then the extraction of 

plant material with 50% ethanol might be acceptable but if the laboratory's 

objectives are to discover what biological activity aither efficacy or 

toxicity is present in any plant then the plant should be tested in a 

manner as near the human usage method as possiale, in general this means 

some form of water treatment. These differ•:nt vi~ws led to long debates 

which eventually ended in a compromise that the plants that were to be 

tested in a objective test eg. Anthelmintic, Antidysentry, could be 

extracted with water but material for which objective t0sts were not 

immedietely availa,le (coughs, colds. head2chc Jtc) but which were being 

examined for toxic effects could b~ extract2d with 50% ethanol! In 
practice it was found later tr.at there wcs no ::;ui t.:-.blc cquipr.:cnt for 

drying water extracts, th~s the preparation of dried water extracts has 

not been possible. A freeze-dryer has been ordered but is unlikel7 to 

arrive before December. 
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1~ethods for Bioassay 

i. Hypoglycaemic agents 

This assay has been in use in RDHL for .-or.:e 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 known 

hypoglycaemic agent, Tolbutamide. Although this could have been rl~e 

to a "faulty" batch of Tolbutamide a perusal of a small amol.Ult of data 

~'1<:>.ilcbl0 suggested a more fundamental problem. When the control data 

was plotted as percentage change it appeared that the controls in each 

experiment beha.ved differently from one another. An examination of the 

~rotocols revealed a number of other weaknesses. 

A series of experir.lents soon d.;monstrated many other problems with 

the procedure. 

a. T~mperature - the anir.!als were transported from a relatively 

warm room thro11gh the cold outdoor into a rels.tively cold laboratory 

- consequently perifcral blood v~ssels constructed and were difficult to 

sarnple from, also as the operators ·.-:ere cold the manipulations were more 

difficult. 

b. :::J..ectrici ty - sever3.l ti.":les the experiments had to be abandoned 

beccuse of power cuts. 

c. Technician had insufficient experience of t'.lking blood - he 

had exar.iined only 3 plants during the previous year. 

d. Insufficient animals for reasonable level of work. We used 

six animals on Monday (experiment lost through power cut) and then four 

more on 'IUesd.:>y, this exhausted the supply :i.s the animals cannot be reused 

for two weeks. On Thursday we used females just to keep the momentum up, 

~d this experiment was delayed for a day due to power failure. 

A number of recommendations and actions were made. '!he tempera­

ture of the sampling laboratory was elevated, the technician'3 ~bility 

to teke blood improved with further practice. It was suggested that 

e. 1ifferen t metr.od of glucose estimation be employed. 'lhe method in 

use was the Folin type reaction and it was suggested tha.t this might be 



~--

- ld -

replaced by the gluco5e oxidase ~ethod but count0l'Fert thought it would be 

too complex with supplies etc. to ~s~ ~n enzyme test. later another Tiethod, 

the ferricyrmi:ie oathod fror.1 the Indbn Ph~'.lcopea w~s use:i but suffered 

free the sz.me disadvantages of the use of boiling w~t0r (K.::.thr:I~iu'~ o.ltitude 

:::.::L"r.s water boils below 1:x:0 c) <l.."ld sensitivity to oxygen. For 

these reasons and for the n~eds of toxicology an '.Ames blood analyser' has 

be~n purchased. This inst!"Ul!lent uses clinical reagent packs of enzyi:ics and 

uses glucose oxidase for the estimation of blood glucose. This r.1ay solve 

tte ch£ijist::::-y problem but the c.nim'11. problem r~mains. Rabbits <ll"e 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). The susceptability is accentuated by the manner of 

hondling the ;:-.nimal. This b.:..d handling is mainly due to poor training. 

So~e of these problems oay be overcome if the number or biologists in 

the l~bor~tory is L>tcreased but at present the simplest solution may be 

to introduce ~ ~ore resilient 1'\llirn~l as the test organism, it has been 

suggested th?t for initial screening the rat should be used (as in CDRL). 

The use of rats <:>nd the glucose oxidase reaction 'JIOY be in use before the 

expezt leaves. 

Extrilcts have previously been t~~t~d using :ui in vitro earthworm 

assay, which now all 2~ee is in~ppropria.te. In the ·?xpert 1 s initial 

report the in •1itro ncr.iatodc '.'.~.::i.~· ':f'.",s reco~::>?---ided !Jut it seer.ied :nore easy 

to sti'.!.rt by using the cestode :wenol.:;-ois ~· This orr;:-.nisr.i is in use 

for screening plant products :::-i.; CDRI Lucknow, -nd ths r.i~thods were described 

by J.C. Katiyar at the UNESCO-CD.RI work.>hop r.clcl. ::t Lucknow in October 1982. 
The U?fIOO technical expert a.ssu.'!led thc>.t ~he' CDRI would r.mk~ these parasites 

~vailable and predicted that the r.iethod wou:i b~ in u~e of RDRL by April 

1983. A visit to CDRI was arr:ll'lgcd with the collection of parasites as one 

of the objectives. Dr. ll1.tiy,:i.r however did not wish the dxpert or the 

counterpart to t~ke parasit~s or infected 8nirnals from CDRI but wished to 

come to Kathmandu himself. On returning to :<.:thr:iandu arr:mgernen ts for 

I. 
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Dr. Katiyar•s visit were ~~d~. It ~us only ~ft~r the expert h,~s spent a day 

waiting at the airport that it becar.:c apparent that Dr. Katiyar was not 

corning to Kn.t~.cia.11du. !'his was in early M.:iy and ~fter several ~ttempts 

Dr. F'.atiyar hes still not yet visited the RDRL ~"lci the assay is not being 

carried out. A number of other laboratories, School of ?har.nacy, Singapore; 

National Drug Control laboratory Bruigkok; School of Ph~acy, Pen<:.ng and the 

National. Drug Iaborator-J, Xuala Lumpur have been contacted as possible 

sources of parasites (the initial mailing to these laboratorys wa~ at the 

sa~e time as other letters were lost in the post a~d as no replies were 

r~ceiv€d 1 the laboratories have been contacted again). 

Attempts have been made to develop an infected colony from naturaly 

occuring infections, this is progressing slowly. 

iii. Antidiarrhea ~gents 

In his initial ~omments Dr. Malla asked the expert to develop tests 

for A.11tidiarrhea and Antidysentary plant extracts. 'lhe terms Diarrhea and 

Dysentary z.re often used synonymously, diarrhea tending to be used in 

conjuction with certain organisms eg.Amoebic dysent~ry. 'lhe causes of 

diarrhea are varied but c~n be divided into two broad classes the first of 

these is that caused by a microorg~nisr.is or by tfic body's response to the 

par1l.Site or its toxins eg Amoebic etc. and the. second C.'.'.used by '"cnvironr:cnt.::.l" 

chn..'lg-e rath;:r then a sp0cific orctmisr.1. 3oth cl<:~~cs pr.::sont ·.-1ith fluid 

feaces and the greatest haznrd is the loss of Gi.~i'.i from the body, it is 

possible to device a model that cc-n be --~sed 85 :i ':~st for ::i.gents that might 

effect this sort of symptom. In the c.:-.sc of t'.-:·: cL.ss-.~s of diarrhea produced 

by r.iicroorg'l?lisms it is possible to produce ';0.st::: for the specific p.E?.thogen. 

Test methods for specific pathogens h:v•: be~n desc~~:.bed by the UNIDO technical 

expert in Mircobiology Ms. Cordes ~nd wi:l not b·~ iiscu:;sed further. 

An assay for antidiarrhecl. ~gents w~~ deviced J~sed on the work of 

Jc.n.!san using castor oil as the diar:::-hc~.1 ::ig~nt, this was passed to the 

national counterpart in February, the s.:une test c~n be used to test for 

pl.'.l?lts with reported purgative actions. (Appendix 6~. The ass~y was examined 

after cage modifications had been carried out and to date (August) n satis­

factory dosage regimen is being sort. 
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iv. Antifertility 

The greatest problem f.;icing Nep;;il and for that matter the rest of the 

world is overpopulation. '!he search for plant onterials with antifcrtility 

effect is therefore an activity of the greatest significence. Dr. Mnlla 

ask the expert to look into suitable methods of entifertili~J screening 

in May, this was apparently in responce to anticipated government action. 

'lbe expert has identified a number of plants reportedly used in Nepal 

(Appendix 7),n r:1ethod of testing (Appendix 8), trained an operative in certain 

aspects of the assay and placed the RDHL in contact with the WH01 s programme 

in this area. Certain cage modifications have been carried out to facilitate 

the control of breeding. Serious experioental work is held up by the build­

i.~g •.rork which is going on in the anL~al house. 

v. Ayurveda 

At several meetings the question of testing Ayurvedic formulations 

and the fomulations proposed by Dr. 3ojor ( SI/NEP/78/80L 1980) 

has been raised. In response to these questions the expert has stated that 

anythi.~g cen be tested for ~iologicPl action provided an appropriate test 

exists, (for instance it is simple to test for an action on worms but not 

for a headache). '1he 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 t~e complex 

mixture is being used by rrumans then it should be examined, (the inter-

~ction of the various components being n source of future reseerch). '1he 

oost 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 

E!:.ediction of efficacy or safety a nonsense, thus until some form of quality 

control can be introduced for Ayurvedic preparations sny bioassay has little 

or no predictive value. 

vi. 12!..ic i ty 

Mr. Joshi has requested some help in preparing protocols !or toxico­

logy. (Appendix 9). A start was mnde on histopathology by.training in histo­

logy, it was found however that certain items of essential equipment were 
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not availeble and thct the microto~es avail~blc did not work. Atte~pts 

-... ere r.?ade to borrow a microtome froo the Gniversity and th~ Hcdicr:l School 

but without success. A new microtome -1.."'ld ~cccssories were order•:::d fror.: 

Indi~ end are now in usa. A histopatholog:y ~rogrc~::ie w~s sug3ested 

involving the collection of nol'!'.!al and pntho:ogiccl material but this 

progr~~~e was delayed until the microtcme was working. 10
50 

of prep~r~­

tions are routinely c<:.rricd o•.it using ::iice. Hethods in toxicology ::'.lld 

tero:.tology have been discu:;sed. 

The protocols for toxicolOb'J i.'lvolve the ~s~y of a nU!!lber of subs­

tences in the blood. ':here were no ~eans by which these assays could be 

carried out, ~ccess to spectrophotometers is lLT.ited (the machine in quality 

control will be used incre=.sing:y for cher.iic~l an-"llysis) and knowledge 

of enzyr.;c estLT.~tions ".!l.d kinetics s~c~ed to be negligable. It was there­

f0rc decided to purchase ~..n ·~~cs 3lood ~alyscr' (see also under bioassny 

for hypoglycaemic egents). :!-.is is c sL~ple instrument designed for 

routine use in hospit~l la~or~torys. Ihe blood <malysis is carried out 

using reagent kits which :!re provided by the :::a.'lufacturer thus reducing 

the logistic proclcms of supplies. ·-=-:-:\,.; u.se of these reagent kits requires 

little or no knowledge of biocher.iistr-J. The instrument hes just been 

reccbed :::nd tr:-.ining will cor.:r:ience r...f+;:~r the fins.l report is completed. 

The r.n
50

, the Rippocr:::tic ~est, the blood ~elysis n..~d the hi3-

topctholog-J should provide a good grounding for ~ny toxicological studies 

but once ~g~in it is necessar-1 to identify the lack of tr<.ined personn~l 

ns .:i. r.18.jor problem. In the simple screening of pl~ts for ~ctivit:r the 

LD
50 

is sufficient but once drug developctent 'be~ins not onl:-· must the 

whole collection of toxicological techniques be used but tho results must 

be interpreted end understood. Th.e need for :. senior toxicologist h,:.s 

p~evisously been stressed in~ special recommendation to Dr. M.:-.11~. (Appendix1) 

Result of 3io."".ss:i.y 

':he r0sults of bioassny (for efficacy or toxicolog-1) must be 

r.l~int:::ined in ~ centr~l file, this file should contain ell the informa­

tion ".'ribble on ?. specific plant. A start towards such a system has 
b·~en ~r.1.:: in recor:?mendc.tions passed to Dr. Malla in April nnd discussed 
witr. Dr. ?.:'.. Adhiko.ry and Mr·. s.K. Josr.i in July. (Appendix !+) 
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:he interpret~ticn of t~e result3 ~: ~i~as~~y requires an under­

stand.inf, of living systems, o: p!".:.:-:-.::c;:;lo;y, ~n::!. ~f toxicology. The 

use of the data in detE'r:::inins the labor:::tory'-o :i.ctivitfos needs 

knowl~droc of tb.c drug r.:arket (is it ·:Jorth dev~lopin~ a :l.r-...g for a 

specific action? or is there too ~uch cocpetition?), of dr~g develop­

!'!!cnt and cost3 (cnn the drug bt; ~u.de 'lt a reasonable cost, are there 

the resources ~oth financial and ~ateriel) toxicology {are the side 

effects tol :rad~, will the drug be acceptable: outside ~Iep~l) and of 

the lcg::.l t:?.S!JC:Cts (will the drug be allowed on the market, what insur~nce 

do<:3 the lz:o!"Ptory heve if suE:d for de_,.,2ges fro!:l toxic effects). 

Recor.i::wnd<-ticns for the tr,.,ining of suital:>le staff have been made 

to Dr. i·!nll~. (Appendic~o: 1 and 2). 
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1. Gener:i.l 

2. Liter~ture, books 

3. Ani:::~l C"-r~ ~"ld he.ndli.'lg 

4. ~·iicro.scoriy 

5. Folygr:.iph 

6. :··!icroco~putcr 

7. Toxicology 

3. 3crc.cning riet:O.ods. 

These ~ctivitics should not be thought of as separate operations 

fron th? ot7'.ers of t!",e expert's job description. 

~raining h~s been i~pert~d by discussion and demonstr?tion in 

t!':c l=bor"" tor-,. end ar.bel house rat"r-r then b:r any didactic teaching 

techniaues. :'he expert is verJ conscious thnt his stay here is brief 

D..'1.d th::t it is the 10c::.l st?. ff thrt r.mst handle t'.-:E: ecui!Jl!le".t. The 

instruction t~chniquc ~as t~ercforc been 'Low key', encour~ging loc~l 

activity at gll ti~es, with tr.e ernphesis on the essence of ~ technioue, 

with stress or. nu.'!lerical •ralues, ~'.'ld tl;e o'°Jjt:ctive.s of t!-:r:: t8st. 

--1 
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Litcr'.:'.ture,books 

Sinc.J this is ::: rese.:..rch L:bor~_tor:.- tr-:-.ininc -nd le::rning c.ri; going 

on continually ::..."ld hopefull:: the idec. of cor..tinued selfod'.lc:-tion hc.s been 

evid0nt i.'1. the 0 xpert 's ~ppro ..... ch. This concept of self::.dv-.nc<::d is 

inti:.::i.tel:; connected to everprescnt nPed to 'keep t1p with litercture', 

to k.i.OW wh:::t is going on the rest of the world. Nepc.l is pcrticul::rly 

bcdly situ-t.Jd in this respect, for insto:nce the lcbor1'tory subscribes 

to the current ~w::-reness jou:rri::l 'Current Contents' which comes out w~ckly 

-:-aj is .,_n e.sse!'lti-1 resc:-rch -id. The 1:-.bor-:-.tory Director kindly put the 

~xpcrt's n~~e on the circul::tion list, to d::te in week 37 of Gregori~.n 

c-.kndcr only 11 h::-.ve been received. At present the delivery of journ.::ls 

se:.:r::s to be ::-_ verJ difficult problem. 

:'o encour::.ge the ide'.:'. of continu.:..l selfeduccition the UNIDO experts 

drew up .,_ list of books iJi their respective ".'..I'e:ta. (see CTA's report) 

rl.ni;.:::l c:r(} -.nd hc.ndling 

r-lethod:::; for h.::ndling -~ir.J::.ls, 1dministntion of V".I'ious drug forms, 

w::ys to disect, c.spects of ~.n::-.tomy, histology, pc.tho logy ::-.nd ph!'lI'!!!!tcology 

h::-.vc bean :fomonstr~ted ~d discussed durin:- the usur,l working regimen. 

Aspects of ::nirr.:-1 c:tre hr_,,.:: be-en discuss0d with the '."..ppropri:::te technicic.n 

:::s h:::ve m:::tters of sc.nit~tion ;.nd S".foty, esp.:lci:'.lly b the ~i.':!nl house. 

MicroscoFZ 

The study of the mech.cnism of -ction -:-n-' of t:-,2 scfoty of 1'.ny pl=-nt 

product requires =.n exa':lin'."ttion of the ch-ng~:: th~t ~--:r be brou~ht '!bout 

in ::.nimcJ.s by the drug. A most i.rnportnt ~ethcd is th: ex.'.:'..r.linction of 

m:iteri::l microscopic.'."lly, for this the ~:--t-::ri· l :::ust oe properly prep~red 

- the whole process is c-lled histolog-: -n::1. ·.1:E:n :-.yplied to pc,thologicc.l 

:nc.teric.l.(which ::i.-:y be fro:i!"! :n :-.nb::l th·'.: :-.-s :!Ld :iut: to '1 pl.:-..'lt extr~ct) 

histopathology. 

St.:'lld~rd protocols :;.re .:-_v-.ilc.blr;; in '-i-:-.ny tc:xtbooks but the expert wc.s 

.:.ble to ."ldd c. nur.iber of pr~ctic:::l dds end ::-lso to identify the le.ck of 

certdn equipnent. Mc.teric.l for :nicroscopy h<'.s to be rendered st~ble 
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(fix0d) :-nd th.:::r.i bs to be cut into ve.ry thi:J. slices, to ::!o this it hc.s 

to be dehydr~ted ~nd er.bedded in p~r~fin w~x. :'he instrunent which 

::ctu~lly cuts the slices or sections is c~lled ~ :'!licrotor.ie. A ~icrotome 

is :: robust precision instrument which works · .. rith ~ VE.r-._r sh2rp hecvy r::i.zor 

or knife. :tiicroto!':!e k."lifcs ::re;: jcllously gu-".'.I'c'0d c..-id c.:-.rcd for by histology 

technici~ns ::s they c.re the centre of the whole technique. The process 

of keeping the knife sh~rp. is c. process of polishing the edge, very ouch 

in the w:-:..y th"t a b.::.rber strops his razor. It wns nccess~y to order :: new 

strop -;nd r. new knife. L"'.t.:r it wc-.s found th::.t both of the :'!licrotor.tes 

that ·.-1ere ::v:-ilc.ble hcd '.:!echnnicc.l fnults, a new inst!'Ur.'!ent w~s ordered 

:-Jld hc.s b~en installed in the laborctory end is functioning. When the 

secti::ms ~e cut they ~e wrinkled .:md must be flc:::.ttened by floe.ting on 

n wder b1J.th, ~ thcr::iostcticnlley regul!:ted waterbo.th with the very 

v:.lu~ble refinement of c. blc.ck lining hrtS been ordered to f~cili tr..te the 

flonting out. 

With the .::.ugr.ienbtion of the specimen prepcr:ition methodology it 

w~s necessnry to purchc.se c. new microscope. An ex.:i.ctly similar micros­

cope was requested by the microbiology expert. ?oth instruments con be 

used to t~e photographs ond one photogr~phic J.tt'lcli.!!'lent to serve both 

instrurne~ts hns been purchased. At the tir.ie of writing the microscope 

had not been pc!lssed to the counterpr.rt' s lc.bor~torv bee -use of space 

limitation5,this will be releived w~en the building work in the ~i.Mal 

house is completed. This hns meCTit th"'.'t th.:: 0xpert h'.".s not y~t been 

~blc to dernonstr~te the use of photo~icrogr~p~:c cquipr.iGnt. The expert 

hopes to demonstr~te the use of this equipr.: :mt t-ef-:ire lee•ring. 

Polygraph 

The Grass Polygraph is ._ six ch:.nnel instruw:m t for measuring the 

type of biologicr'l activity which C'.:'!: be convr:rted into -:. '-!echc.nicnl 

or electricE::l s~c.ls, in the Gr:;..ss Polycr-.~::. ::!'..;ch.~!lic-:.1 sienc.ls .::re 

converted into electric.".'.l signals so thrt t!-.t?~r :n:.:r be recorded on a r.ioving 

chQrt. This instrument is found in mc.ny hospit-.ls md physiology 

b.bor~tories where it records vc.ri-:.bles :3UCh ::..s he:;..rt beet ::ind br:-.in wc.ves. 

With tha necess.:i.ry tr~sducers it c.-:...-i be used to ~e.::-.sure the .::-.cti vi ty 
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of isolated org:ms. Although tl::is is :m instrunent 1Jf forr.iid.'.'.ble 

::ppen.r!l.Ilce it Cetn be oper-ted nfts-r - little pr-:-.cti-:;e by st~ff wr.o ::-re 

unnw~.re of the electricc..lcircuitrf~-" ne:eded to prod~cc tht: recordings. 

The expert h::s worked togcth.:.r wi:::. the count-:rp~~rt on the 

instrument. 

The Polygr::ph is .:: sophistic-::ted r•Jcor::!in~ ic·,cic-: but the record­

ings c::n only be ::s good -::s the ''prep:-.r-.ti-:n" :'r::in which they ::.re ::i::dc. 

Severo.l members of the l::bor-:-.tory h::vc de·:e:lo!1 ;d the ncc•Jss::-.ry skill 

in setting up :-.nd using such prcp::r-.':iuns undt:r ba guid-nc~ of Hr. 

s.K. Joshi. The second lev·Jl of skill is desig ·inc tr.e ...-:.:::_: ~-i:~c:" :.s ::-nd 

in interpreting the results. Ihese skills h~v~ b~cn developed in the 

1:-cborc.tory with the use of more element::-I"'J recording equipment before 

the Polygr.:cph ::r~ived. 

Microcomputer 

After some initi::l nisgivings the concept of computerisation h;::s 

been embr::ced by members of the RDRL. 

'Ib encour::ge the underst::nding of the fund:c.ment~ls of drug action 

and of stntisticcl r.iethods as ~ell ~s pharr:1acologic::l calculctions, ~ 

microcomputer with ph::rmacologicel calculction ~d filing softw::re 

was requested by the pharmacology expert. 'Ili.e instrument ::rrivcd in 

Fcbru~ry. A small number of RDRL st~ff were sent on n training course 

to lecrn 'BASIC' progr~ming D.nd these h~vc tnught other members of the 

l~bor~tory the use of computer. 

The experts (pha.rm:icologist Md nnnlytic~.l chemist) demonstr:'.tcd 

the v1lue of the ::tvo.ilr:.ble prograr.is. The ph.:>.m::-.cology section were not 

c.ble to exploit the cnlcuktion capc.l:Jility due to the short~ge of d:ltc 

due in term to the lock of nn:ir.lnls. The ch~mic~l section of the lnbor:i­

tory wc..s quick to see the vr.lue of the filing pr'Jgr.:.m ~nd soon computer 

time became in great demand. The demand has ·".'l·:co~·: so great that, 

after discussion ,.,i th the senior members of the RDRL a second computer 

has been ordered, this second machine - which arrived in Sept. will be 

used primarily by the cl::emical section, and has, through a hard disk 

attachment and some additional hardware, the capability to handle a 

greater volume of data more rapidly. 



- 2i -

Toxicology 

'!he concept of the r.n
50 

has been discussed as has the number ~f 

animals that should be used in such tests. Earlier the ni..unbers of 

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 ~an 

be used. 

The Hippocratic test was introduced to the laboratory by Prof. 

Sandburg. This procedure requires a considerable fmnilarity with the 

normal behaviour of the animals, the test has been used successfully 

in the laboratory. 

Practical training has be1=.:n ~iven 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 t:xp ... rLnce •·1ith 

the enzymatic assay of blood constituents with the Ames blood analyser 

which has just arrived. 

§creening methods 

A protocol was produced for the antidiareheal test, cages were 

modified and the assay is L~ 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 breedil'llg 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. 
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~- .. '-:..:.~ .. - ~~ ----
A review of the condition exist in~ in .• ~RL led to · :iiscussion 

with the CTA on providing equipr:-:ent not cor..tE"_ir:e:-l 0'1 t!cc original 

equipment list, items such as ai~ conditio~ing ~nit=, ~- s2n~r~tor c..~d 

e. microcomputer were included in t: :se di.10c·.is.3i'.Jn2. In ::-.:-ch 1983 a 

u. halt in spending wn.s called by the ~~::., ~ nd -:he 0quipr.:.::nt list w.'ls 

then reexamined by the experts ".Ild cert,,in ite~~ repl::ccd. Lists of 

the equipment o.rc cont:.:.inc;d in th: :;1., 's !"C:_Jort. 
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Dr. Malla (Director Gencr<J.l, Dept. of ;'.e::!.ici.:::-:1 :tb.nts) request. d 

that the experts leev'.:: a •,.rork plan for the l.~'~or~ ':or-.- to fol2..o•,r '.lfter 

their departure. A generalise.:'. flo·.-· chart for- t'.!~~ d..:v-::lopcer..t of 

biologicnlly active material frc:":! l:!i0lo(;ic'l ...:curce:s i!: :;:iresented. '.'!o 

attempt is made to indicate spcciEc pl.::.nts, t'.-., .m:\I.. !:".':-:- -:his ·,rell 

in hand. 

Scheme for exa'llination of plant ::'la':~r-i?.l for biols·-ic~l ::.ctivit-r 

One of the ways in •.rhich th0 ~J;;:;L is s..c::'.--:ine to attain the objective 

of self-reliance in esser..tial drugs is ?y the eX?J:lination of Nepal's 

flor~ in a sc~rch for biologic~lly ~ctive ~gents. There :ire two 

approactes tc such a stucy, one involves the collection and testing 

of plants collected at random, while the other epproach is to follow 

the indigenous ethological record i.e. to examine plants th~t have been 

reported to be used by the people. 'lhe ~DRL is persueing the second 

p~th. Whatever plants are selected the next steps are the sD.::1e, (~s 

indeed they are for synthetic drugs). 'I\..ro questions must be ~skcd, ~re 

the plant extr"cts active, and is the.t activity toxic to tur!'lcns ? 

It is ethically unacceptable to test extr~cts on hum::>..~ beings until 

there is a large volume of knowledg8 3.?ld th~~ only if the br.n~fits of 

the extract f:'..r outweight the de.ngers. Tcstins of pl~t mat;,;;ri::>,l (or 

any other material) is therefore carried out in ani~als. 
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Sche~c for th~ ex~~in~tion of plz.nt muterials for biological activity(l) 

Literature, 
folklaw etc 

I Collection -----~Voucher specimen to 
herbariUi:t 

I EXTRACTION( 2 ) 

BIOASSAY 

/ 

I :FFICACY in: assay l 
. dependant o use of plap,t 

~ ' 
Negative 
Stop or 
R!:.""COLIZCT 

Positive 

J::C!SION 

Continue ? 

~~-
~ .----. 

I 
Isolation Active Principle 

toxicology. LD50 j 

Improve 
2xtraction 

I 
. I 

Mechruusm of 

Develop New 
Bioassay 

I 

Action 

(l) See al.so 'Traditional Pharmacopoeias Rcvisitod. UNID0/10.511 25 Aug. 1982 

(2) May not be needed, r~ports may show that the plant is eaten. 
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The identification of biologically active material froo plant 

sources requires a range of skills and expertise, it is therefore a 

team f~ction. The team should includ8 a project leader, a botanist, 

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

In consultation with other mer.ibers of th~ group the project leader 

should select the plants to be tested in any p~rticular year. Inputs 

into this selection should include ai1ailability, collectability, 

botanical description, distribution. When ~ number of plants have been 

selected their collection should be pla.."l!led. Some plant caterials can be 

collected at any time (eg bark) others (flower or fruits) may only be 

available at a specific ti:ne, some r.ia:r kE:..:p (eg. seeds) others (especially 

flowers) may perish, some materials :nust be used fresh while other may be 

kept as dried materi~.l (le~ves) all this information mu.st be collated into 

a rational collecting !'.'rocr:r. ·;,. .,..l1icl: tal-ces L"l'lto account the avaj,lability 

of ani~als and spac~ in the anical house as well as the staff limitation in 

the phannacolo~ section. Ihe prograr:i ~ust have some elasticity to accmo­

date puolic holidays etc. :md ~~forseen problem (for instance rats tend 

to show an animal breedi.~g cycle even when ~aintained in a stable isolated 

enviror.r:ient, this data is not availabh for the Kathmandu eolony). 

IF DZCISION is YES then a wide r.::nge of acti•1ities :nust be initiated. 

i. ctecollect~ of plant material f~om sa~e site and bioassay. 

If bioassay is ne~ativ~ - repc~t collection and assay &¢ain, 

reexamine documents and voucher specimens, if still no activity recollect 

again at same time of year as initi~l collection if still no activity, 

abandon. 

If bioassay is positive - ~ake collection of 5~100 kg. 

:fake f:.:rther collections at different times of year and from different 

loc~lities. Examine distribution 3.?ld abundance. 

ii. L~~rovc extraction 

'!'he first extr9.ction should be carried out using a method 

simila: to the u~~ge sty~e of humans. Once activity has been fowid then 

-i 
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other =e~hod5 of extr~ction should be ax.:::.:incd :o ~ndeavcur to incra~se 

the yield of biologicall7 active material. Yi~ld ~ust be ~e~surcd, of 

course in the 3ioassay. ..cti'l.-ity frcrn diff·2re!lt plmit parts should be 

deterr:!ined. 

iii. l'oxicoloiq 

Lethal Dose 50 should ce redete~ined usin~ larger number of 

~ni:nals and be Therapeutic Index dete~ined. The detc!"!:lination cf the I'I 

should be perfor.!!ed at regualr inter!~ls e.s the isolation of the active 

principle is carried out. It ~ay not be possible to obtair. an LD
50 

with 

crude ~at~rial and in thi~ c~sc ~.n espcci~l ~~tch must be ~ade for the 

appeara..~ce of toxicity as purific~tion and concentr~tion continue. 

Acute and long tern toxicity should be c~rried out on an early 

extr~ct and repeat~dly as the extraction continues - this will. be the 

major ti..':le :iel:!.y in the whoL proj.:;ct <:>.nd other partG of the extraction 

progr'3.r.! must not be -": lo•.-1ed to !'rogr•::::s too fe.r ;a.head of t!"lc toxicology. 

It t:l'µst o.lways be rer:icr.:bered th~.t if th.; toxicity increases and TI decreases 

the project should bt:: ;.b.::.ndoncd.. 

b·. ::-r.:w Bio::!.ssay 

:-rost in ·;i •ro prb:i.!"y screens '1.re i..-::r.iensly dcr:iandi11g in til:Ic, 

a.~ir:ial.s :md labour md since the ch~~ice.l extraction is dependant on 

the bioas:=a~· it is nece.s.s:.ry to deY·~lop a new t::st which 'iWill be fast 

~~d only use ~ ST:lall n~~be~ cf anicals. It is L~po.'.lsiblc to predict what 

tests ?:tight be of use but the first tting to find out is if the pl.::.nt 

cxtr-ct works directly on sn eP.silj· ::Yail.'.lblc tis.sue, this r:i=.:r be on 

isol::te organ preparations or a sir.lple in vitro survi~n.l of par<:"sitcs. 

Once such an assay has been discovera1 then it will greatly accelerate 

the cher.iicol extraction ~ the progr::.r.:r:ie ::iust not depend on the ne•.·r 

bions.-c::-.y nor for that ?:tatter on any cr.ernic::l test tr.at ma~r be devised 

the extr~cts ~ be continually asscycd on the whole animal test system. 

v. Isolation of active nrincinle 

:'his is the final objective of the improved method of extrac­

tion ~cl the new biO!:'.Gs~y. Once the active species is identified a simple 

I 

l 



l 
- )J -

issay !'.;hould be tlevi.:.::d for future 'A'ork. ~:is futu::-0 ~..-ork :!light i:.vol•;:~ 

c!:cr.?ical synthesis of analogu~s ~.::id the cxr'.-.in;.t:Lor! of ::. •.;idc rn.nge cf 

plcnts for the meterisl. 

vi. Mccha.'lis.t of action 

All of the oth-:::r section~ provid:::: i."lforn::.tion for this pc.rt of 

the investig~tion. J::uring the exc.r.:L'lation of t:-.': :!lech~-.nisr.i of action other 

?.ctions (side eff~cts) of the cxtr3ct m~y be discovered. The toxicologic~l 

d:.ta should then J:le cxru:iL'led ~md if !lecessr::-:.- tests deviced to det:::?r:!?inc 

if tr..:: side effect is potentie.l~y h~i:rdous. I!i.is detcr!:!L'l.o.tion of the 

mech<lnism of ~ction will need rui cxo.:.:in::.tion of th~ bioche!!tistry, pharmaco 

dyn:::z!!ics ~nd ph~rmacokinetics of the 0xtr~ct. 

vii. Li.t~r~ture 

Once. the: :i-:cisior. to bve.stig=c.tc ::-. plZ'.Ilt is made it is desir.:Lblc 

tr.~·.t ::. d~t::.iled cx:-:.:i!"!Qt:io::: of ':h.c '.rorl::! lit..:::rc.turcs on the plant is 

c::·~~i0'1 out. Such. ~ ·s~·-:rc:: :"!!~:~ s ....... ~f.:; s0~er:.".l yc'1rs 'llork by indice!ting the 

:tcti ve conponcn t or it :-:'.:c;.y sc.·rc. th0 ·•::.stc of scver::l yec.:rs work by i.11dica-

The DZCI3IO:i to proceed •.-1ill di·Lrt ~ l~gc 'l.r.:ount of resources 

from the g.:mc:r'"'.l screening proe;r!!r.i bto the ex~in:.tio'.1 of a single plrult. 

If it is c.ssu.~ed th!'. Xn plruits tlr0 to be exn:'"in,;,d d•.1?-:i..ng one yenr nnd 

that pl~'lt x is found to be ·.ctive ~nd that it is necessary to divert :r % 

of the resources of the biolog-J section to the examination of this plant, 

~~~n the effect on th~ gener~l screening pro~!'~ ~ill be :o reduce the 

m~mber of plc.nts examined by 

for ex:..":lplc: 
if Xn = 30 

substit~tc 

(30 - 4) ~ ( lCC ) 

(X - x ) 
n 

x = 4 

= (26) CY2) 

y = 50 

= 13. 
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To obt<::.in the totcl number of plants 

x + (Xn - x) ( __ :;__ ) 
1CC 

eg. 4 + = 17 

In this excz::ple the fourth plnnt in the ~·e:"r progr~7. w:-:s ~ctive, 50 % 
of the resources were divert'::d to exa~ine th .... t pl:.nt '.'.?ld then only a tot-:U. 

of 17 plClilt froo the projected 30 could be tested. 

This sche~e is by no means exha.u.stiva b~t it should show that the 

whole process of drug developm~nt nnd safety ~sses5:'1ant is dependent 

on a strong active biology section o~cked up by e good anL~al f~cility. 
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L"l teroffice : iemor?.r:ciu.'!1 

'l'o: n:-. s.a. Mal!.~ 
Director Gener~l 
Jep<:'rt.'!len t of Medici."l.al Plc.r:ts, ~:-!G. 

Through: John G. Mere di th 
Project Co-ordL~ator 
ilild CTA-NEP/80/003. 

From : J.P. G. Willia.ms 
u1lIDO F.xpert/Fha~~cologist. 

Subject: Toxicolog:y. 

In ~y fin~l report I will ~akc some rccor.1r.1end~tions concerning 
th0 organisation of the oiology section. :'his 3ection should be organised 
with the objectives of the RDHL cle~rly i."l. mind. It is my belief that 
one of the objectives of the RDRJ, is to produce biologically active 
materials that will be used by hur.:ans, entering into or onto the body. 
lhis places nn enor.r.ous rnornl ~nd l~gal responsibility on the research 
staff, especially the person who is responsibh for decbring a drug 
safe. Such a p~rson should have ade~unte tr~ining not only i.."1 the tech­
nology and theory of toxicology but in their legal 2nd r.ioral rcsponsibi­
li ties. Such a person should he of senior r3r.k withi.~ the organis~tion 
of the RDRL bec~use it will be on his or her nrofessional decision that 
the dev~lopncnt of a drug will depend. (In a-pha!'!!!~ceutic~l cornp<:'..."l.Y this 
decizion could trigger an expenditure of 5-10 r.tillion doll~.rs ). It is 
impertitive that such a person h~ve the integrity ~nd stat~G to stand 
!'igni."lst the wishes of the rest of the maneeeme!--:t t~a:n. 

My imr:tediate recommendation is that a 3uit<"'-bl~· 1uclificd person 
be sent abroad for training. It should ba clear fro~ the ~bove th~t this 
person should receive adequate training. Ibero ~r~ ~ nur.:bcr of Universi­
ties tho.t offer :-t.sc. courses in toxicolog-1 F-.'1.d I ·"ould recomr.10n::i this 
as the most suitable course of action. later a second p~rscn should 
receive similar training. 

'!be person sent should hnvc a good grounding in biology nnd 
chemistry with a good lmowledge of biochc:':!istry .~.nd elcr.ient=:.rJ statistics. 
'Ibey should also be prepc.red to ·,rork wi ':h anir.<:ls 2.nd to ~ill ;mir.ials. 

I believe that such a cour:3e is run at the LTniversity of Surrey, 
Guilford, Surrey, U.K. 

l~ On further reflection especiellv on the subject st<-tus it is 
desireble tJ...:-t ':he pr:rson sent srould pi:-rsue r. Ph.D. progrrunme 
(if possible ind 1.ls':ri-:l:y rel~. t""d) o.ft.::r completion of the M.Sc. 
course. 

- -1 
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?.o7al !:rugs ::'.ese: 1.rch Laboratcrv 

It is our opL'lior:. t!:a": the fellows!:ip p~:,~rru:?r.ie shoul:i be rels.te:i 

tc :~e ai~s of t~e Boy~l Drugs ctesearch Labor~~ory and to enhance its 

research cat:a'Jility. We recor.:mend that staff be se!lt for ~-Tse. or PhD. 

training and ttat this training be directly related to the projects of 

be ~yal Drugs Research 'i:.?..boratory as conceived in its long term 

pl:..."'.Iling. We see little benefit for RDRL (or :Iepal) when a i·!Sc. or c~ 

PhD. candid.ate on retur.i. to Kathr.tandu is faced with a situation ·.-rherc 

her/his ex,erience and training cannot be utilized due to lack of faci­

lities ~nd relevant projects. Eefore the candidates leave there should 

be a clear understanding by the candidate, the supervisor at RDRL and 

tr.\:: host university on the relationship of the training to the research 

-s.ctivity of 1DR!... It does not strengthen RDRL just to send people away 

for trainL'lg without further specification. We believe that the most 

aF~ropri~te type of training for members of RDRL would be that which 

cor:ibines industrial axperiencc · . .rith academic educction (e.g. CASE awards 

and snndwich courses in U-~). 

:..ssu:ning that !IDRL wishes to do research in the fields of medicinal 

plants/drug production we wou2.d recommend t::-:c following areas of training: 

l. Chemist/Pha.."'T!lacist - i1Sc.-?hD 

Instrui1ental analysis rcl3.tcd to t:.;;: st:-.bili tj· testinc 
of drugs with er.:phasfa O!l cr.ro~2to~r;:ip::ic :-:1•.:::t:tods. 

2. Pharmacist - MSc.-PhD 

Formulation of dru~:; cnci ph<.<r::iacold~etic.:;. The training 
must be lL'lked to a pr.n.r.:i"1.c~utic'll comp:in:r. 

3. Pharmacist - MSc. 

Formulation of c.ru~:s ~:!. :phr.rr.iacoki!lctics. The training 
rnust be linked to a phe.rrnac cut ic :-.1 cor::pany. 

4. Chemist/Pharmacist/Biologist - :-!Sc.-PhJ 

Toxicology (gencrc:~l) 



l 
- 37 -

Toxicoloe;y (s~eci::i.::.iz:i:;.c in tech.."liquc s). 

6. PhaIT.'!acolo5Y - :·r.:..; .-PhD 

?. ~esearch :l."ld Development ~!ana~e~ent in Pharmaceutical 
Indu3try - (·!IT-Courses, :.r.'!st.~rda'!l. 

0. :·!icrobiologist - ~!Sc.-PhD 

~uality assess~ent of pha:rrn3ceutical products. TI'te 
tr::.ining should be lir.ked to a Governmental Control 
Institute ~nd ~ pharr.i~ccutical co~pa."ly, preferably 
in tl':e US •.• 

9. 3asic com~uter tr~ining course for nt least one pilot pla."lt 
oper::.tor. 

10. ..n on-the-job tr~ining for o..pprox. 6 months in an Indfo.n firm 
·:1orking in the phytochcmice.l sector for the technicians at the 
pilot pla."lt (f'.t present t:-.crc :-.re three). 

11. ..n on-th~-job trc.ining c.t W .. ::30HS (possibly 3 months) for the 
~oiler ~cct~.nic. 
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Visit to Central !Jrug ::;.cs~:rrch ~stitu':c, I.i.:.·:~::!.O'.-! 

20/3/uc; - 2s/y19~3 

?uroose ----
especi3.llj' in environ.':Ien':;:<l. cont!'"()l for :-C;~I.. 

. . r. .: • P. '.lilliar:is 
:::!'F'..r.w.cologist 

To discuss various screcni.'tg r.:e:thod.:; 1 i.!c p~,r-:i.:::il['_r r.ypoglycae::iic 

<:.nthelnintic, antiru:ioebic and ge:ler:c.l toxicolog:,·. 

To ex;uninc and discuss physiolo~ic?.l reccr~i~G equip~ent. 

7o detcr:':!ine th~ av~ilability af p~thogens for scr~ening and to 

ii3cuss possible trai:ling of rtD~L perso~-~el. 

Accor.rpani0d by ~lr. S.K.G. Joshi and i·lr. :a.R. ful.?.dht:.r. 

:1r. Joshi accompanied :ne on the •risi t to the .'lni:!al house a.'td to meet with 

t~c groups examining anti~oebic e.ctivity and those. car~ying out the hY1Jogly-

caemic test. After visiting the PnrasitolOg'.f '.:i.;pO'.rtr.tent i·ir. Joshi reme.incd 

there to exa.~ine the methods of helminth cultur~ i~ er~ater dct.:til. ~rr. Tuladhar 

di vidr:d his time between the for:::ent.:. tion section and the 2r.1oeb.:t group o'Jtai:'.ing 

"· ~cod i:lsig!'lt into both ::'cti vi ties. 

On s.rriv2l we were met by Dr. Bhntt;:>..chnrji ~d ':.:J:..:n to Dr. Dhawrui 1 s office 

where we discussed the plnnned itiner<>.ry for t~e wr::ek. A littl~ later •11e met 

·.·rith the director Dr. Nitya Nr.nd who exprcs::cd hb good wishes to Dr. Malla and 

~~: ·111-:ich ·we reciprocated md extended in,ri tatiaI.~ ~ to Dr. Nc..nd and :Cr. Dhav1an 

':o •1i3it RDRL. Dr. ~Ta.-icl. also indicc:.ted his · . .;i.~i'- for clo::;er collaboration with 

:icpnl ::-nd his willingness to help RJ?.L in nny ·.·my. 

'.ve •..rerc ~r.en introduced to Dr. K.R. 3hcrdwnj •11ho is in ch!ll'~c of the animal 

hou3c. Dr. 3hordwc.j c0r:'ii.;1;t .. d uz .:.ro:.:nc! the '.'ni~::..l house which is composed of 

thr00 CTnjor building3 one of thcs.:; .. .,ets in the last stages of comple-

tio:-i :'.!".rt is expcctd to open in a fow ·.-mt:k::; tbe ~s a Pri.':Iate centre. 'Illere are 
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currently some 4oo pri:nat.:s o...."ld this nu:.ibcr will ::;c incrc:-:lsed to lOCO ·,rhcc: the 

facility is fully oper::ttional. Of th::: other buildi:lgs ':lr.e: :i.ous£d or::::.:r bfcct~d 

C:.'1i~~12 '1.'1d we were not sho•..n building. ne third buiL!ing ·:1ith 'tn ::idjo.ccnt 

ken.'1cl area, a froggery "r.:i a support area for st ~rili::ini:;, c::i.g2 cL:·J..-;.i::r, c::-.ge 

p"-i::ting and. incinen.tor, housed the rcr::e.i:1der of tr.·:: colon:;. 

The i::I!i::ial colony is of bpres.sive r:iagnitude in 19El :i. tobl 

of 72,000 ani.."l'lc.ls were us..:d; at the tir::e of our visit t::e colony held 51,800 

e::i::1al::; including 23,000 :nice End 14,500 rnts. :'he nur.ibers which ~~re displ.::.yed 

on J. p-:1.."lel in the entr::ncc h.::.11 of tr • ..: pri.":le.1::·-= :i.ous.:. C!.rc ::i.djustcd we.::kly indicA.­

ting not onl:-.i the masriiturl.:: of the O!Jer-tior: but u.130 excelJ.ent record k8eping. 

Some of the points arisi."lg fro~ our extended discu3sion with Dr. Bho.rdwaj 

arc listed below: 

1. The f::i.cility is ccnfr'."'.2..ly ~ir conditioned, hc.:itccl i..-1 winter Md cooled 
in sur.iwer (It w.'.'t.s str _::;s0d l:Jy sc•.r.:ral p<.:opl~ that only two nreas in CDRI 
ru-c .s.ir conditi.on..:d - th.:: so::ii:i.stic~t..:d i."lstr>l!'!ent:::.tion a-ea and the 
o.r.imo.1 h0US€' • ) 

2. P..ll bed.C.i:i.g is o.utocl.:-.·:8d ':lcfor_ uz~ (but !10t E'.fter use ·.-1hen it is distri­
~ut8d for use as f8rtilizcr!) 

3. All d0;.d mi·1c:i.l..; :.::··: L·,cincr:-.t:ci, ::.ftcr postmcrtc~ whc!l nccessarJ• 

4. 

5. 

6. 
..., 
I• 

For ca~2 sterilizing ..,_nd clc:minc ·.-1e ·.·reru shown n "Jct Steem" - c. steam 
ger.cr::.ti!1g m=i.cr.ine sucP, ns is used to clean cars.. Dr. 3hcrdw::-,j said thnt 
this equipment ·t1as so '.lSCf'.ll '.:c ··-s orrlcrir.g 2 r.ior<o units at I.Rs.34,000 
e.:ich. 

The name of the supplic:r of polypropylene C:'..gcs •.vas provided. 

Cae;cs were lo.belled with cnrds att::ichod to hooks. Dr. i3hc.rdwaj st:'.id that 
in their climate sr.w.11 insects ~ig!'lt inh:;i.bit the er:.. vic-.s of the r.iorc 
con,.re:::tional label '.".ol'.ier. 

I:: t~e mouse, rat €.nd ~c...~ster colony, record keeping was by cage number 
since it wci.s not practic.::.l to eamark lOs of thousands of ::iice etc. However 
in tl'.e inbred colonies of speci2.l o.ni::'lals individual records were m1'1int2.ined. 
Tii.e index crd for cnch cage indicated the: fate of the offspring and the 
ori~in of t~c breeding c~imals occupying the cage 

--~I 

I. 
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During discussion on staff tr:..i:;;.ing ])r. 3harch.;aj recor...":end a '::r:< ining 
course at Hyderabad. 'Ihe course is ::.t hro levels one for technic:il 3.nd 
other for graduate staff. Ee said t:1at t'.:. ::yderabad course •:ras a little 
weak on practical training a.~d an ijeal combinetion would be to take t~~ 
:ryderabad course and then a period of practical training at CL].I. (4) 

Dr. Bhardwaj drew our attention to the seniority of the person in charge I 
of the animal house and pointed out thet t:cis seniority was necessary in 
such an important .section of tr.e Institute. Dr. Bhardwaj is a grade E. I 
Scientist. 

During discussion of the budget arra.nce~ents Dr. Bhardwaj showed us a 
monthly return (Appendix 4) whic!-: displa:ted the munber, type and cost of 
the ani~&ls used by each project, thus allowing good cost accounting in 
both the ani~al house and tte proJects. 

't/ith rc:ference to staff s.s.fot:.· rr. 3har:!.wn.j said that all staff received 
tetanus shots and regular ph:·sical c::-_cck-ups. 

' 
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AFP:rn:::rx 4 

Recor.irnendo.tions for .c?ri:.nr:i .:kcori :·:'- 2nin;:-: 

in the F:::lr.!i:nation of Pb.n.t 1·'.:-,t .·i3L: for 

Biolog:ic-il Activit'.r 

It is assumed that a rcsc!l.I'c':: ::;roup ccr . .::'..:;t.:.:_- a ~ro.~•=ct director, 

a field botanist, a chemist, a pharrnacologis-~ -?-:~ -~ :::icrobio loi:ist has 

been established. It is further as::ur:1es. t!-.::-: "- ::llrios of objectives 

(specific plants to be exa".'!inod) has bc·::n c3t,..,h~is!1ed and th2t a prog­

rair.me of plant collection relating priorit:.- to ayailability has also been 

established. It is desirable that a nur.;~ric:-1 tnrgGt is set for the 

group, this target will be dependent on the f2.cilities available eg. 

plants, number of extr?ctors, availabilit:/ of enough animals and suffi­

cient staff. :t is also highly desir~ble th~t the research group should 

meet frequently and forrnally (i.e. that all T.embers 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 dete:r.::ine the activity of medicinal plants and _!!2!, to 

isolate active compounds. It is with this objective in mind that the 

following documentation has been designed. 

It is anticipated that the project director will keep a file for 

each plant species which will include an indic~tior. of the reasons for 

the choice of the particuiar spe:ies, the t:rpes of activities which have 

been reported and a few key references. These d.'.l.t'.'. will be of use when 

evaluating the plant o.nd planning any future action. 
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Plnnt ColLctior.. ..fr:r.:i to be !'ill'"d. ir. t;·.- Field. Collector 

1. ?l~t n:.:::•J: '!\T ., • 
i18pC . .1..l. nc~e: 

2. a:-..nc pci.rt: 3. Species 

4. Collection ,. 
.1.io. 5. D3.te collected: 

6. 1fouch8r spcci.-::en .No.: qSSS/CC/DD,DD,,DD/V/P 

7. Site of collection: 

3. Condition of plant wten collected: 

9. Condition of field stor~ge: 

10. Amount of n:~terial avnilable s.t colbction .::it3: 

11. Cor.lments: 

12. Field note book ref: 

13. Plant collected by: ---------

14. Plant delivered to: 

15. Date of delivery: 

Copies to: 

Project Director 
ChP.mist 
Phamacologist 
1'1icrobiologist 

no. 
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Che:-::ic::U. Extr:.ctior.. roM 

1. Fl'.:'.Ilt na.-::e: 

2. Plc:..."lt part: 

6. Specimen :-re.: C/SSS/GC/DD,Im,DD/r:3 

7. ~ate received: 

8. Condition of mo.t.:rial on :ic.'.t·:- of ext:·:-.ctiar..: 

9. DrJing method: -------~------- 10, WeL!ht Dri~d Pl2.11t __ _ 

11. Dti.te extr::icti:m cc:-:~ ;;nc-:d: 12. -}xtr:-.ction cor.:plcted-;._ __ ------
13. Solvent: 14. 'I'i:::e: 15. 1'empern ture ------------- ---------- ----
16. Deionized Y or N 17. Conccntr~tion procedure: 

13. ~esidi..:.al weiGht: ------- 19. Dr~· Wei0:-:.t Equiv-'1.lent: 

20. Aqueous solubility: ------ 21. Apnearcnce: 

22. Kr..otmt sent for bioassay: 23. ~nte sent for bioassay ----- ------
24 •. "-.7.ount sent for microbiological testing: 

25. D~te sent for microbiological testin~: -----
26. Comr.ients: 

27. iiotc book no. page no. : 

28. Extr~ction c~rried out by: 29. Sign.:?. ture : ---------- -------------
30. t:Jctr:ct delivered to: ------------------
32. Dc..te: 

------------------

Copies to: 

Project Director 
2ot'.lJ'l.iSt 
Ph?.ma.cologist 
Microbiologist 

31~ 3ign:i.turJ: 

--1 
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P3 

1. Plant name: 

2. Pl.?.nt part: 

4. Collec'::ion No. 

6. Zxtr01ct ;ro.: 3/SSS/CC/:CT:,DD,rr:;:::::/A;, 

?. Dnt~ received: 

9. Solubility/Vehicle -~~~~~~~~~~~~ 

lC. ~cported llCtivity: 

11. Appec>.rence: 
12. LD~~ --------------~ _,u 

13.. Assc..y Type 
---------~ 

14. D.::i.te cor.:::cnced -----------

15. Active 7,~r,E ----------- 16. zn50 -----------

17. Cor.i.":':ents (record or refer to :my othe:- bioassny and toxicity d:i.td 

13. Note book no. page no. 

19. Carried out by: ------------------ .3ign::-. t '..l!'C 

20. Dllte 

21. Comment 3%ld rccor."r.ends.tion by Scni~r Phar:nl.lcolo~ist. 

Copies to: 

Project Director 
3o tMist 
Chemist 
:1icrobiologist 
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2io~:-sc.~y 2. 

t!icrobioloa:ic:cl t,:;_::<:i::r 

1. Plant nar.ie: ------------- ::._·:;:'~-li n--:--.:::: 
---~-

2. Pl3llt part: ____________ 3 • .3pc~i·_ ~ _.o •. ____________ _ 

4. Collection no. ---------
6. Extr".ct No.: M/SSS/CC/DD,I;D,DD/.:-...:;;/TI 

7. D~te received: 8, Dry ':/ei;:l':,t Zquiv::lent ----------
9. Solubility/Vehicle ------------------------------

18. ?.eportad activity: ~---------------------------

11. Ap!Jearmce 

12. Test type ------------- 13. Data cor::::lencJd ----------

14. Active: Y, N, E 

1.5. Cor.irnents: 

16. Note book no. page no. 

17. Carried out by--------- Date Signature 

18. Comr.ients ~d rccor.:r.:cndation by Senior ~!icrobiolo~ist: 

Copies to: 

Project Director 
3otanist 
Cher.iist 
Phari=:o.cologist 

--1 
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i<:e·r to Fam 

?o!'r.! Pl. Field Coll~ction 

1. Pl~'lt nC'.!:le, both bi."l.o::ii::cl ::..--:i bc~l. 

2. Plant p~rt, sec ~~pended list. 

3. Species no., thi:=- s?loul.:i be -:-l2.oc-.':-:::: ::-.,::-: t=:--c 7,ster list 
of plants .::.::.:. 

4. Collection no. this is ?.llcc-.tec'. o~- t;-:.,~ '.:iot::-nist i:: th-: ffald 
~'ld refers to !':.is collecti0::, t:-.i~ ~:-:;•..t::..:l. al.so be recorded 
in tho field note bock. 

5. De.te coll1;;ct0d. The dntc t:-.c ::p·~c:.::-:c:: ·.·rr-.s collected ~ the 
ctat0s of the collccti~g tr~~. 

6. Voucher nU!:'lber. 

F=Fbld collection, .S.SS fr:x.1 3, CC frcr.! l, DD,DD,DD date fror:i 5. 
V=Voucher speci~en, P is the ~lnce nt which the voucher snecL~en 
is lcdffed eg. 1', Th:tpathnli, G, God:iv:1ri CNot yet fixed).-

?. Sita of collection. 

'I'l:is should be described i.'1 sufficient detail to allow a 
recollection of ~ s~~plc of the sru:ie no~ul~tion from the 
~site - wns it L'l henvy sn.:-.d~'l· N. or S faci.'lg slopes etc. 

8. Conditi:Jn of plar.t, (wns the pl:-.nt in ~ud, in full flower etc. 
w:is the plant infcst.d • . .rith fungi .:;r Mts etc., hn.d the plant 
been de:.i~ged by browsing nnimals.) 

9. Condition of field stor:>.ge (burl.o.p bags, pl.:.stic, loose, bottom 
or top of large pile of ~2tcrial.) 

10. A!!lount available ~t collection sita, ~•~s the plc.nt ~bund::.nt or 

11. 

12. 

15.~ 
16., 

17. 

spnrsc. 

Cor:ll?lcnts ce.n be used to 2xp~nd 7-10 

Field Note BJok reference, p~~e no. 

Nu.:e, printed and signature of colL~ctor. 

Nrune, printed and signo.t:ire of person bking over the ple.nt 
from the field colkcto::-. 

D.:ttc plant ::interid pas.s~d to next per.son (prcs•m.:.bly the che!:'list 
who is responsible frlr cxtrc.ction). 



::i..-5 :i.s Pl. 

7. 

, -- ..... ,_ 

Go!'tditio!1 of ::::!t·:.ri".".l on d~cte of extr..,_ction. 

Drjbg r.icthod 

?l. 

10. ·.o/eig:-,t of drfod pl'.'.nt - if only part of the srun;le i.3 use:d for 
extr~ction tten this should be indicat~d here ~d that fiJrUre 
used in the esti~~tion of the Dry Weight Equivslent (19).-

11-12 Dates extr:iction cor.r.enced :md completed. 

13-15 Ccnditions of extr::..ction 

16. S.<s the cxtrci.ct bcc-n daionis<:d':' !cs or :;o 

17. Ccncant::-C'.tion procedure. 

l~. rtasidu.:'.l Weigtt 

l'). D':E, this is the yield of extr3.ct from one kilogrem of dry plant 
18/10 g/kg 

eg. if 500 gra~s of dried pl~t gives rise to 150 grams then 
DWE = 3CO g/kg. 

if 1.4 kg of dried plant gives rise to 15 gr:i::is tn~n 
DWE = 10.7 g/i<:g. 

20. Aqueous solubility: Y0s or , o. 

21. Appearence 

22. Ar.taunt sent for bioa;o:::;.'.'..y 

23. Dcite sent 

24. .Ar.tou...,_t sent for .iicrobiclogic:il tc.sti?:;:-

25. Date sent 

26. Coml?lents 

Z?. Note book no. and p.:'.gc no. 

28-29 Nar.ie and sig!le.ture of cl"":cr::ist 

30-31 Na1:1e and sign::..tu::-~ of :;:h:i.r:::.:-.col·:.:;ist ~!'ld :'.icro1?iolo~ist 

32. Date matcricl p.:?.sscd to pn:i~:-.cologi.::t -'.!nd ·.iicnbiologist 

-1 
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.. .... o. 5:=3ioas.::?.::, 2.:.-, ,':C ,J,: ,D ,J ,::::; '.'.2 i?l,2 • 
~=: er::::-:..ct nur::bcr ·:?.S P2, A.\ 'bio:::..:;s::y !!U.-::ber. 

~ 

, . ~ , . · 1· t /" .. 1 ~a~~oi i y ~~~1C-~ (if !'lot sol. ir. •.-1at.;;r V·.::hicl.: sh:uli be recorded 
!'lc::-e ). 

13. Ass:!.y :ypP. perfor-.~d. cg. AntidysenterJ 

- ,. 
~~. 

17. Co~~ents - refer h.::re to ?.ny other oioassay and toxicity data. 

~:ot2 bonk r·?f. !:O. p::ge no. 

l'?-2C :ra~e, 2igno:.tur,:, o: p~rson who carried out assay and date. 

1-5 -::s Pl. 

6. ~tr:--.ct :re. ~'i=:·!icrobiologi'.':~l t;:st S;-C3/CC/:)D,:D,J::I:, :-. .s Pl,P2,?3. 
ZZ extr~ct :i.•...:.ber ".s P2. I'I' >ficrobioloc,11 to.st 
nur.:ber. 

7. Date !"•)Ccived f:::-or:: ci:e:iist. 

~· 

9. 3olubility/vehicle (if not so:. i!: .,,-,+; ; ·:c>.i.ch 3l':culd be r.:corded 
here). 

lC. Activity reported in lit.:::-·tur0 

, 1 ... _. 
12. Test ty~e pcrfor::;cd 

13. Dn.te test cor.r.ienc·:::d 

0 -._ •!;. :.n ti'o::-.ct.::ri :.1-

14. Active, Yes, ~:o, Sqt.dvoc-:-.1. 

15. Corr.':lent:> 

16. ~~ta book ref. no. p~gl no. 

:. C:J2.i 
~·-

l'7. ~:c..".lc sign::tti.lrc of person who c 'lrrie:i out te:st C..."ld d!?.te. 

i·:. Cor..r.ient ruid :-·:corir.icnd:i.tion by senior ~icrobiologist. 



• ---- -

- -~-

3ioassay of Pla.~t ~!ateri3..l 

if possible - -:>r a :iifferent :-o•.lte of 3.:-'-::i:-:~_::-':~ '.' -:.-.r: Jr :>. :-iif:ferer:t ve!:icle. 

If the resul'::3 ;i.re ::e-:!.:!. be t:J.:en, 

however there ma:; be reasons ':c ':eli0r;<:; ::·_c- .. ':::i:: '.".eg~':ive te:st is not a 

good representetion of t'.:e plants' -::.c'.:i ·::. ':~.· -:::."!: ., !:i;her :iose r::lnge :nay 

be tried. 

If the results are posi'::i·re t:-.en no fur'::::er action need be taken, it 

would !:owever be valual::le to K::c·.-r if ::....e ac:ir.·ity was alwa:rs t'":e same. 

Thus given any result it could be ~r~~ed that a second collection 

shvuld be made at a different '::i:ne of t~e year and the activity of th~t 

ext!'act compared ·.rith t!:e first. 

--------------------
£..:. Ccr";ab r.iodi fic2. tions :r.av.:- bi::; en s~:r;.:;:::sted, 

1 •. -:p·.oci::;en nu;-~b~r .. :~s not be i1:clu:.:;;:!. 

2. 'i D-i:d P not be i:;.cluded. 

~. T!:nt 1-1hen 9os.3ibl::: photogr~~:::-.3 o:· '::;.; ::i~t"'ri~l :Ce '."lnde 
·'-'-'l.d a question. Photcgr'1~-:·; ·:, :· ':e .:i..c'.dcd to tr.::: 
Field Collection for::. 
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:'he protest~tions ·:Jf :r.~ ex~:.;.::'::.:; :...-: ::-cl:: ':ion to .:-::c-o::-d k:)epin:3', 

cor!"ect n::::li!'lg of pl~"!<:--: ."'!ld tr:c c~llect:'..0:: .:if ·;rmc:.~.:- ::-:;-:·:i.:1er...s :-.:>.•re 

not been univ;;rs~.l:!.:r :-ccept::d --"' -:i::;:ific".:n.t. 

of ifopal' --.nd Caesalt:bfa bendu~ ~3 ~ent~~n~i i~ -- -::::.: r:l'.'-::': list in ?.ppendix 

l'he :iescription of t!:c :ii~-::ribu':::.1r: ~iv2n .,., th.:: :::-:.o:.·:. of British 

speci~s occuri~~ i:: t~c .~ 

·~· bonducella. .. 

a passage whic'.: un:ierline.:; t!".e difficu: '::Ls of pla."1t identific::i.tion and 

the need for voucher specL~ens with every collection. 
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APP::::NDIX 6 

Primaz:y Screen for Anti-Diarrhea Ag_cnts 

Agents will be tested 'lt a si.~.::;le high dose .. 

Dose level will depend on avail~ble infor.::r-:iar., eg. LD
50

, hur.i:.n 

usage level or will be the r.iaxir.lu.':1 dose thet C~'1. be c:..dr.bistered in 

two millilitres. 

Vehicle, wherever possible tl".is wi2.l be: •.v~ t~: , t!tcn ~ ago.r, then 

acacia. 

Route, Oral. 

Anicals, 36 Rats 220 ! 20 grru:is, six per day for six days. 

Special items. Cages with grids. 

Procedures 

The evening before the test six ra.ts should be placed in indivi­

duel cages in the screening laboratory. Food should be withheld but 

water must be freely s.vailable. ('Ihe room temperature should not f.:ill 

below 18 nor rise above 24°c.) 

'Ihe following morning t~e rats should be weighed nnd trected. 

,'..nimal tios. 1-5, five different extracts, No. 6, vehicle only. 'lhe 

dose level should be as high as possible• C:..'1.d ~dministcred in 2 ml of 

vehicle. (If s~fficient material is aveilable the dose should be 

dete::-::tined earlier to save tir.ie on the mornine of dosing.) 

One hour later all rats should receive 1 nl of cor.tmercial castor 

oil by gavuge. This is time zero. 

The animals are then observed hourly and the 3.ppenrMce of diarrhec. 

noted. 

Failure to find diarrhea is a ;egsitivc rc3ponse. 

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

be increased. 

A tiositive res1llt at the end of two hours i..'l.dic:1tcs rui. active extra.ct. 

Note: •tf this dose proves fct.:U. reduce by 5~. 
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:..PPErmrx? 

Pl<::.n ts reported :o be used ns en tiforti::i ty ::.gent.:; fa Nop::-.1 

,.LSTONr.:. scnor..·.ars 
,',,."'!AP...:.NTHU.S .SPINOSUS 

;,:rec.. C.",T.2CHU 

;,?.TE:·!I.'.3I;. VULG •• JIS 

3UDDI.ZJ,. .-.sr:.'i'IC._ 

c:.7s:.LPDI .. smmr;c 
c:.RDIOSPSREJM :r..LIC:.c .. 31~-1 
CYPZRU.S :tOTUND7JS 

t:.::3-::LI.. HISE.::: 

J_. ':'';o;::;:,\ GUJ.C •. 3 

J7.;"";iIP2I:.CS CO!-ii•!T.7:HS 

PIP::R LONGUM 

R..u'WOUL S~rtP.:::r~Dt. 

~rcr:rns cor.n-ITJNI3 
i:U3US :,!OLUCC .. ~:·:z 

s:.;~.c .. INDrc;. 

URTIC:. DIOICi. 
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APP:::nrx 8 

W'.:0' s antifortility protocol 

A MET::OD FOR EXAMiirI:':G THI: EFFECT OF PI.AilT EXT~Cl'S ADiUI'ITS'Grt.::."""'D 

ORALLY/SUBCUTM!ZOUSLY DURING THE FIRST 10 DA.Y3 OF PREGNANCY IN THE ?.AT 

1. Rationi.lle 

The antifcrtility activity of plant extr~cts is exa~ined in female rats after 

mating. This <i.sse.J is a non-specific preliminary test aimed at identifying 

extracts, compounds, etc. that exert their activity during the first 10 de.ys 

of pregnancy in the rat, i.e. agents t!ie.t interfere with the process of 

implantation or disrupt early pregnancy. MB-30 refers to orc.l adminis-

tr::-tion :.nd MB-31 to subcut,::-"lcous udministration of plant extrc.cts (or 

other t8st mat€ric.l/compounds). MB-30 is the test of first priority (see 

flow sheet o.tt:ched). 

2. Procedure 

2.1 Syno"C~is 

Animc.ls will be mated and then dosed orclly (M5-30) with the plc.nt 

extract (or test m.::.teri=.l/compound) for ten d.::.ys. On Day 16 ~! 
gest<:ition, the animals will be .:tutopsied. 'Ihe number of pregnant 

animnlG, the number of implantGtion sites, the nurnbcr of norrn!ll f_ tuscs 

and the number of corpor::: lut(.!.::. of prc~~r.c:r · .. ;ill be reported. 

2.2 Animals 

Virgin female Sprcgue-D<'.wley r-:-.ts ·:1iE '.Jc us 1~d. The 2'!lir.l::i.ls should be 

eight weeks of cige C.."ld 130-20C gr~s i" we is:: t ( 'l). 'Ille 2'J1imnls mt'.y 

be housed up to 4 per c'ge ~ccording to c~g~ 3ize. It is importruit 

that the number of ;:.nin:.ls per c-::g~ should not •17.ry, i.e. the popul11tion 

density in eech cage/group ~hould be th~ s~e. Fi1rthermore, .:l?limals 

on different tre7.tmcnt groups should not be c~ged together and litter 

mutes should be distributed throughout ~l~ of the groups in an 

experiment. All animc.ls should be seri::.:ly nurnbored using the ear 
(b) 

p'"IlCh or another suit~ble tcchnioue. 

NB: Footnotes are to be found ~t end of protocol. 
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2.3 P:i.iring 

(c) 
A proven male should be used once per t:xp~rinant -:nd pl:-.ccd 

overnight with one or o. m::.xir.11.~ of 2 fe::-:-:l·: s between 160C ::.nd 1800 

hours. Beginning th.:: following mornin:, Y:-.£in:-.l .sr:i.::-.rs (:i) ahould. 

be observed and ::-ccorded d::-.il:-;· until poci':iv0 :-::-.ting oc-:ur.::. When 

spermntozoo. :lre found in t:-,.} srnG<:.r, :n:'.t:.:1c h-.:::: occurr:d. After 

mo.ting, the fem.:i.lc enters the ·~xpcri:::c!lt. :he C'l::'.L: !':l:t:; b0 kept with 

the fc!".:!"'.le (s) or r0movcd in the :.;orni!'!g ·:r.ci r:::b troduc2d in the 

evening until ma.ting of the fo~!'.le(s) is cc~::l.::t.:::d. Femc.lcs thc:tt do 

not m::te during two estrous cycL:: -.re; not i.;.:;c.d. If :t.'1i:n~ls were 

obt<?.in.::d from outside sources, .-:_ sev~n d.:::.· ".cclir::ic.tis.:'..tion period, 

followed by do.ily vngino.l sme.'.lrs over two estrous cycles, should be 

completed before pairing with a m~le. 

2.4 Grouping 

.1ni:nc..ls -:ire sequentially (rrmdomly) nssignf':d to control end 

expcrimcnt~l (trectcd) groups irr.medictely ~fter positive mating. 

The first femo.lc with c positive spcr::'! smc~r is o.ssigned to the 

control group, the second to the first trentment group, the third to 

the second tre.~tment group ••• the fifth to the control group 

'lgdn, etc. Ee.ch group should cont:-.in ten fcm!llcs (c). If there 

i3 more thr.n one plruit extr.:'..ct to be tested tl1cn the number of 

experirnent'.11 groups mny be increo.scd to thrco:: (f), provided thc..t :.11 

groups use the 3.'."l!le vehicle. If diffor0nt vehicles -:re used, 

different control groups ~be used for £2:.Sh vehicle. 

2.5(i) MB-30 Dosing: D~y l - Dny 10 

The d~y on which ~ positive m~ting smc~r is found is D~y 1 of 

gestation. The -nimc.ls should receive extr:-.ct, test compound, or 

vehicle(g) for ten consecutive d~ys beginning on D~y 1 of 

gest'.ltion. The m::-.tcri:i.l should be s.dmini::;tel1 d or::lly 

(intr:.g:.stric~.L'..y) by flexible .:;to~~ch tube or mct.:>.l feeding needle 

i.":lr.ledi::tcly follov'ing the r,ompletion of the weighing (h). The 

-;.nim-.ls should be dosed on ".'. const:nt g/kg body weight be.sis 

::tccor':iing to their d,:-.ily ·11cightz. Zxtr"'-cts should be 'ldministcrcd 
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at the highest possible dose; the lL~iting f~ctor usuclly is the 

viscosity of the extract solution(g) in ~ volUr.ic not exceeding l.J 

ml. The dose should be reported in. ,...r-:::s of axtrc.ct per kilogro:-n of 

body weight (.!!.2l in terms of dry weight equiv~lent). '!he dosGge 

should be m~de up dc.ily, or every other d~y, the re~il.inder being kept 
. 0 (i) 

in the refrigerr.tor ·".l.t 3-5 C • 

2.5(ii) MB-31 Dosing: D~y 1 - Dny 10 

'nle d~y on which ~ positive mating sme<'.r is found is Dny 1 of 

gest~tion. The cni~als should receive extr~ct, test compound, or 

vehicle(g)for ten consecutive dn.ys beginning on D.:.y 1 0 f gest:-tion. 

The mr:tcricU. should be c.dministcreC:. subcutaneously in ::-. different 

site ecch dL'y (beginning :-.t tht:: hc:i.d rcgiou of th~ be.ck ~d moving 

townrd the t=.il) immedi-.tcly following completion of the weighing (h). 

The nnirn~ls should be '.ioscd on .~ canst-mt g/kg body weight basis 

according to their d:-ily weights. Prefer"'.bly en c.bbreviil.ted :i.ssny 

for dete~ining the; r::~i!:'lur.i non-l<:th~l dose of the extr~.ct ~hould be 

u:;cd (c:•"'• :-1:;.,;,60) .•r t!;c: 2xtr~.cts should be; :-.doi.nist0red =.t about 25% - - - ~-

of the highest pc::::::ible dose:, the limiting foctor usuc.lly is the 

viscosity of tho cxtr~ct solution in c volume not exceeding 0.5 ~l. 

The dose should be reported in gr<cr.!S of extr~ct per kilogr:.m of body 

weight (~ in terms of dry weight equiY:.lcnt ). The dosc.ge should 

be 1:1-.dc up d~ily, or every other '.:i."'.y, the rcmninder being kept in the 

f · t t 3 ~0c(i) re rigero or ~ _, • 

2.6 AutotlSY J?py 16 

On Dny 16 of gcstc,tion, the onirn=.ls should be weighed, st.crificod ruid 

autopsied. The uteri md ovc.ries should be removed, the number of 

corpor l luten of pregnc.."1cy on the ov:-.ries should be counted, tht;; 

uteri 3hould be opened longitudinally 1m.d the number of pregnc.nt 

'."nimc.ls c.nd the nurnb-:r of normcl C-:md cbnormcl - de:-.d and/or 

degencr:.to fetuses) recorded. The plncentc., fetus c.nd membrc.nes 

should be rcmo110d c.nd the number of impl!lnt<".tion sites recorded. At 

cutopsy, other orgnne such ~s liver, kidneys, lungs, ndrennls c..nd 

thyroid should be grossly cx=.rnincd c..nd described. 
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3. Renart 

Tue report and procedures outlined here :-:ssumc c. :::. 9CT~ p!"esn::ncy r::tc in 

the control mimnls (j). levels A-D ind.ic-t::: '::~( i:::pc:::-t-nc-:: of results 

in order of priority. D.:-.t°" should be include:..: fa:::- bot:-t contnl -:-.nd 

trc~ted groups in ea.ch c-:sE; howeve::-, onl:· prc.~-.:'t c-.ni.'"::.L; ::-.re used in 

reporting r~sults :'.lld c.:Ucul~tins- st-n.d.c..~d :icvi-.:=.onz under Lc11cls B, C 

~d D. As indicdcd in the flow sh..:(;t, posi ti·.r..: ::3-30 -=;r-ME-40 (hc.rnstcr 

confirmatory c.ssc::.y)is the line of first ;:r:;.orit::. A copy of the R:CORD 

SFC:T for reporting results (section r!) i.:: :.tt.'.c::.:d. Under "Comments" 

in section IV of the RECORD sr-c:;:;T includ0, for ex.::nplo, nention of body 

weights, weight gain/loss ~nd toxicity (results of gross ex:'.l:lin~tion of 

org=.ns). 

Result 

level A (j) 

Number of onimnls prcsn.-.nt 
Number of Mime.ls dosed 

level B 

Criteri:-. for Decision Making 

70% pregnc.nt 

6G'% pregnant 

= equivocnl end retest 
n.t higher dose 

= positive and proceed 
to r1B-4o or MB-41 
as appropriate 

> 7~~ pregnant = negative 

Number of implantation sites 4C% reduction 
~ pregnant animal .! SD 

= equivocal and retest 
at higher dose 

level C 

·-~ -

Number of normal fetuses 
per pregnant animal :t SD 

60% reduction = positive and proceed 
to MB-40/41 

<: 4o;~ reduction = negative 

40% nor:nal 

20",.6 normal 

> 40% normal 

= equivocal and retest 
at higher dose 

= positive and proceed 
to MB-40/41 

= negative 

I 
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Level D 

Humber of corpora lutea ± -~J 4-a=n red:ucti•.:in = e~~~:i ~roe :..1 :~·2. retest 

= po3i ti v·:: 2nd proceed 
-'- "'"Q I n/4, .. o ·---'+-.1 ·-'-• 

IT.B. Only pregnant animals s>.ould be inchi.ded in the nunerator ~ denominator 

when counting the number of implant.:!.tio!'l sites, no~al fetuses and number 

of corpora lutea, i.e. levels B, C ~ .. nd D r~spectively. 

l 
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!fotes 

(a) 

- j8 -

It ~s 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 

~NIMAL IDENTIFICATION SYSTEM 

RIGHT EAR 
-~ 

.. '-) LEFT EAR 

90 

2 c 
J 

c 200 

. c :],. 
c ~'" 

6 c ~'" 
'c _J '" 
.(~ 
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(c) Proven r.iales 

When a gi•re!'l fe:::alc appe:'r.:; to b,_: i::i procst~s i!'l the :nor::ing, rl:.cc 

a r.iale i::i her C:t[G b:brt::::!'l 16CO and 1300 hcurso ::i'.cr.-.ove the :":':ale the 

next noni::g, r'2ge..rdlass of ·!'.-.et::cr or not t!1cy have r.iat0d; ·.1eic;h 

the fc:::.::.:e daily fror.i t!:is ti.':le on. :...s ad'.ii tional f,_:r.:al;::s, including 

ones that did ::ot ::iate r-nd/or did !'lot beco!:lc pregnant, come into 

proestrus, pnir ther.i ~ith :nales, using the letter in sequence. 

i·!ales not r:iati:ig ths first tir.ie th~t they are pa.ired with a for.:nlo 

will e1rc;1tuall:r be pairc:! ·,.,.ith another female or perhaps with the 

sar::~ one. Once the entire group of females have been successful:y 

impregn~tcd, each by a different male, a colony of proven breeder 

:'.'lales will hcvc been established. The proven males should be replaced 

at r:gular intervals to be ~ctcrmined by each centre, and appropriate 

r'Jcord.:; kept. 

(d) Pre~ar~tion or va~i!'lal smears 

7hc animals should ~e weighed and vaginal smears taken early in the 

morning uf each day (7 days/week). 

A fo·.-1 drops of saline arc taken up into an eye-dropper. ?'.olding the 

r3.t with onE: hand, insert the: tir of the cye-droppc:- into the vaeina 

with the other hand, taking care not to touc~. the cervh:. Expel the 

saline into and withdraw it from the vagin.s 2-3 ti.':'lco::. i::)..'Jlel the 

contents onto 3. microscope slide :>:id exP:::i::-. '.!hi::.e .:;till wet. The 

srune dro~p.:r !':lay be used r.:pcatod:.:- if ::.~::qu:.t::::.:· ·,.ra.::::::Jd l:Jctwc~n 

smears; if ::iating hss occurre~i, c;:-: ~: c._,r· "'.'.'.40".: o: t2.k,.:n to wnsh tr.c 

dropper between smears or, prefor:,1blj·, ,, :r: s':. JrrJ:-:,:::cr should rye used 

for each ani:!le.l. The cells of '::'.-:0 Sr.ice>.r '.::::: nb::::.:rv.:d !4sing 3. 

:nicroscopc • Thcrc .'.\r::: ttre:,.; c, ll ty:p-....: b. t:-.. ], ·rc.,::'.i::c.L ;;;r.:.!: r: 

leukocytes, round epithclinl ce:.12 ·.1it:: .. c-:::i:.:· :1istihs.1isha.ble nuclei, 

and cornificd cells in •,rhich nucld ar:; difficult to discern or ~e 

a.bsent. The pro,ortion of different cell ty1~.,;s is record.:>d daily. 
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3elow are indi..::s.tcd the rela'"i.ve ::-ro:;:ortio?:s of :: Cnucleate:i epit!1eli::.l 

cells), (cornified. epithelial cells) ct.'1d : (leukocytes) fcur.d in tv-:cic-::3.. 

:.:orni.ni;: vaginal sr.1ears ~'.:\ken frort 4 and ,~ '"'"'" c-·~1 1· c r::o+-"' """-J J v.- -----· 

Say of cvcle 

Tr 

Froestrus• +++ 

Estrus 
0 ± 

: :et estrus ++ 

L:iestrus ++ 

"Da"':.r of cycle 

:r 

Froestrus• ++ 

Sstrus 
0 ;!; 

Hetcstrus +++ 

I:i"'strus I ++ 

Dicstrus II +++ 

:·fating normally occur3 on tht: ~ 

estrus. 

4-da·: cycle Rat . 

c L 

++ • 
+++ 

+ +++ 

+ +++ 

5-day cycle Rat 

c L 

+++ 

+++ 

:t +++ 

+ +++ 

++ ± 

o Freshly ovulated ova 3.re fo~'1d i!1. t'.".e o•rU.uc:: vi: t~e :;onin[ of 

estrus. 

Smearing prior to mating and thrcug:: t>.e ~~3.y.:: of dosing is optional; 

however, if the pregnancy r:?.t2 in th::. contn: Group drops below 9c.% 
the rats must be smeared before Mating to ensure that pairing occurs 

ar~und proestrus. 
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( e) :'en ani..r:1als are suffici·,::it if :::~ prc£:'!.:mc:; !'"l.'.:2 of th:: co?'!.trol Group 

is 9o% or higher. If t::"' ]l"-i;~::u•c:; r;:.te is low.:r, t'.-!c: !1.ur.:b.:r of 

a.."li.".!als in each gr...,i..p !!:u:ot be incr·~ascd; if t:-te ::;re5n~"1cy r?.te: of 

the control 6rour is :a:-;, sixte:c!'l. ·'"lnimal.:: stould '.)e '.l.::-::d in eccc:: 

group. 

(f) up to a r.:axirnurn of fi·;c c~.:;ri.'!lcntal >;rou~s can be used ;.-1ith on~: 

control s-roup if the prc~ancy rate of the control group is 

consist<ll'ltly greater thrui or equal to 90% 

(g) iio suitable vchick oth.:::r t!:-.a.'1 ·.-mt.:::r has so far been itantifi.::d. If 

the extract is not soluabL~ in ·.rate::-, it should be solubilized i!l a 

small amount of ;::clyvi:lylp~.·rr"'li.do!t_ ( t''iP) or suspended with gum 

'lcacia (sec !.:t:;;~ndix 11 ). 

(r.) Ir.t'!ledint2ly follo\./i.ng ·.·rcighing and before dosing the in•1cstigator ::-.ay 

· .. 1ish to record t!i.e vaginal :;mear as an optional exercise. 

(i) The tot:-.l qu:-.ntit:: of th:: cxtr~ct r.iay be made up in severd cl.iquots 
0 

c-..nd frozen :-t -20 C; '.:'n :-.liquot beine t!:.'lwed to ::-oom temper:-.ture 

c::!.c.:h d.::.y for dosing. If tr.is proccdu::-e is Cldopted, .::.liquots should 

be flas!:. (sn~p) :razer!. i..sir.s licui1 :iitrogen or :C..'1 :.c.:::tonc-dry ice 

::iixturc. 

(j) In order to !':l.::.int:-.in S'='.'.ti.stic-,l .:;i~ific .net b.:b1c.cn the pregnancy 

rates of the trc."'.ted grou:;:s ·: ~·::-·.::: ':'.--.·: ccr.trcl :roi..;p "'t th<J P< J.05 

level th~ following criteri:?. ::ill)Uld b8 

(i) If the control 
. . .. . ( ' . \ group is posi ~ i vc , -::.c :i ve; 

(ii) If the control s-rou'.-l :-.~:; : 

group is positive (:'.cth..:) 

,. - ~. ,..J • 
40...: ... 

If the pregnc..ncy r:J.t:c of :. cor.tr·:il ,--;rou~ hc.·:i::c onl:· lC :.ni:::.'.'.ls i.s 

less than 9C%, the .::1tirc e:x,·::-:i.: :::::: ".!:~· :l.:::.v: to :::.·, :-cpc:tcd; 

especially for extr~.cts sr.O'.·!i!'!g o;uh·oc· l 'Jr :ositivc !"CSUltS in the 

experi.::lent. 
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l. ID 5C 

Toricitv t.;st 

I: is quite ::.ikely :h~: :::;. LD
50 

wil::. not be obtci.in~ble ';:i th 

!".'!9.r..:.- pl;;.nt r:?aterial.:;. In this c:;,.se the Naxi.r.run Tolerated Dose 

~-::D ~s..y be used for calculating doses. :he MTD is the large:ot 

ru:iount of ;:i r.iate!'ial that car. conYenicntly be n.dr.:inistered and will 

depend on the vehicle, 2g in a 200 gr:i.'ll animal is 9. rough gui~e. 

2. Chronic :'oxicolop,-f 

r\ni.":lals 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 4 of each sex 

is the absolute minir.Jum. If sex differences appear (~fter consi­

de ring weight/ age difforences) 

~t least 6 of each sex. 

then numbers should be increased to 

~' 
5 ~ 4 Dose level.s 

if no LD50 ' 
~~!TD 

' 5 

0 = Vehicle only HTD 

LD5C, 
lCO 0 

: 1rTD , ~' J 
10 lOC 

= 2-!::xi."n urn tolere.ted dose. 

Mi.'llals should be dosed d"..il~i =:. t : '.:e s~;e : be of :ic:.y, by the 

oral route for six weeks. 

If there is insufficient ::.c.tc-i~i-.:'. to C:ose 24 ?.nir:1als for 42 

days then the lower dose leY-')ls .:;ho;...il~ '.Jc 1.:ro~:-~ec: '"nC: the group 

size maintained at the high d.o:;c lcvc:l:-:$ 

Blood tests should be conductr:d en ,_,_:_:;,. ::.."li.'l!:\l.:; before doseing 

starts. 3lood te.:;ts ::tL'-Y "lso b2 cond·1ct-:cl. :-.t t·.·ro • .. reek intervn.ls. 

1be following blood tests should ;,e C'.' ::-rid out. 

Cytology ',.Jhite c::ll count ( totnl 

Differer.ti'.':. ·-1hite cell count 

Platelet count 
Reticulocyte cou."lt 

Retoutocyt count 
Packed cell volume. 

I 
I 
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Cher:tistry 

Eistope.t ho logy 

- oJ -

Alburnim 

Al.k.~linc Phospn:-.tas.: 

)ilir':>in 

Cholesterol 

Crcatinim~ 

Glucose 

Glut~'!?:-a..te ox:U.o.? .. cet: ... te tr::ns~~in.-~sc SGCT 

He."'.ITIC!globin 

Tot<>.l prot.?in 

Uren. 

I'he following ti.ssucs ~hou:..d be ex::..::1ined: 

A..ciren::-.1 

Jone r:i::.r:--ow 

Br:iin 

::e='.rt 

L'ltestinc 
II 

i\idney 

Liver 

Lung 

Ovnry 

Spleen 

StoMnch 

':'est es 

Thyriod 

Uterus. 

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

report. 

Reproduction testing 

Detect pregne.nt fcm:ilcs (see nntifertility protocol) should receive 

:·!TD/5 fror.i day l of gestntion through till day 20. On day 20 the female 
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sr.ould be kiEed ::.."ld the c'.Jnd:.::i.c:1c J: ':'.:<: con':c:::L: of t::e uterus 

r:cordcd ::-.:: '.'.li•:p er !lot, ·.-rci~r.t :-nC. nu.".'lbers of fet'1"es s'.'.culd be 

reccr:!cd. The .condition of the pl2..cent2s ~d the nur.:b"r cf r~sorption 

sites ;0:---,c:ild be noted, <7.S should the nllr.':!~er of corporc-, :_,_:t - • 

l 
' 



- ~) -

APPENDIX - 10 

Spocios: ~ats ;1nd Mico 
A number of formulation ot rodent diets are gi'ffn 

oc
11

clopt.'Cf at Porten by Dr. Paters.}r. and Christopher H1ll 1n the 60·s. 
l::caliy su1ta1Jlc: !or breeding and sicxi.. llcld1ng 

On quality and perlormance. PMO has a proven record with leading Accredited Breeders. Pharmaceuticals. Un111ers111cs. etc. 

La~surc PMD C1ch1e.,ements remain as a tribute to Dr. Paterson s original formulation. 

Approx1mJlc daily reeding rates: Adult Rat 15 - 25 g 
Adult Mouse 5 g 

PMD is manufac:urPd 1n a 3/8" (9.6 mm) Pellet size 

Proximate Analysis Trace Elements Added 

C·~de01l 2.7"/o Manganese 25ppm 

Crude Protein 1S.8% Cop~:- 7p~:n 

Crude Fibre 5.3% Cobalt 0.4 ppm 

Calcium (as Ca) 0.6% Iron 30ppm 

Phosphorus (as P) 0.7% Iodine 1.3ppm 

Salt (as Na Cl) 0.5% Magnesium 102ppm 

Metabolisable Energy 2583 kcal/l<g 

Carbohydrate (as%) 53.82 

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

Threonine 0.7 Vitamin A 8,000iu 

Glycine 0.9 Vitamin DJ 1,000iu 

Valine 1 0 Vitamin 82 8mg 

Cys!lnc 0.2 Nicoltnic Ac.d SO mg 

Mcth1onin..: 0.3 Pantoth!:mc ;,c, ~ 12mg 

lsoleuc111r.: 0.8 Vitamin 812 12µg 

Leuc1ne 1 5 Vitamin E 601u 

Tyrosine 07 V1tarni:i K 10m9 

Phenylal.ininc 09 FoticAcld 10mg 

Lysine 1 0 Choline Chloride 200mg 

H1sl1dinc 05 VitaminB• 4mg 

Arg1n1ne 1 2 Vitamin S. 6mg 

Tryptophan 02 



l"roxim;?te Anal~sis 

Cr(;::!~ 011 
Crude Pro1:1n 
Crude Fibre 
Calcium (<ls Ca) 
Ph0sphorus r a'> ~) 
Salt 
Metab1J!1sdc:2 Energy 

Carbohydrati:? (a:;%) 
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2.9~~ 

18 3'io 
3 5'l·o 
08% 
0.6°~ 

0.7°w 
2916 kcal/kg 

56.33 

Amino Acids (as percentage ot teed) 

Threonine 
G1yc:ne 
Va!inc 
Cystrnc 
Mcth1onin2 
lsoleuc1nc 
Lcucine 
Tyrosine 
Pt1enylalan;ne 
Lysrnc 
H1stid1ne 
flrgrnrne 
Tr1ptophan 

06 
(..9 

O.!l 
0.2 
03 
07 
1 4 

06 
0.8 
1.0 
04 
1 2 
0.2 

........ --. ~ .. 
''''"''·~ .... ··-"""" 
Copper 
Cobalt 
Iron 
Iodine 
M~gn~:;1:.i:n 

Vitamins Acitied p.ar ~9 

Vitamin P.. 
'.-·;Lan11r. r; J 

V1ta111in Cz 
N1cot?n1c Acid 
Pantothcn-c r,c•d 
V1ta:iw1 B 2 

V1tam1n E 
V1tarn1n K 
Foiac Acid 
Choline Ctilonc".' 
V1tam•n81 
V1tam1nB6 

2'.;µp .. l 
/pµm 

0.4ppm 
30µpm 
t 3 ppr.i 

102 pp;n 

8.0001u 
t .000 JU 

amg 
SO mg 
12mg 
12µg 
601u 

10mg 
10mg 

200 m9 
4m0, 

Gmg 
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Spnclc~: nals and Mice 

DcvelOped at Porton by Or. Pa1c:rson and Ctiristurr1.:r ~hll 1n the tiU s ll!r.ally ::.u1t.i!.Jlc 101 tircc<..!111~1 .1nJ ~:'x" IFJlc111HJ 

On quality and performance. Pf.:tD ttas a proven rc-::1ird w1rt1 1e,1cl111u /\cc11:d1h~:i ~rcrd1·r~'· rr 1;in; 1.1-.cur11 . ,: , l Jr11111 ·1: .111, :. c\ 

,,pprox1matc d::rly lecding rates Ad•Jlt f1at 1 :i 20 ~I 
Adult Mouse ~ l.J 

PAD is ma11u:ac:urnd 1n a 3/8" (9 6 mm1 Pellet size 

Proxirnate Analysis Trace Elements Add~d 

Crude Oil 2.7% Mangane!'.e 25ppm 
Crude Protein 19.7% Copper 7ppm 

Crude Fibre 5.3% Cecal: 0.4 ppm 
Calcium (as Ca) OG% lr<..n 3Jp;.im 

Phosphorus (as P) 0.7% lod1~ 1.3ppm 

Salt (as Na Cl) 10% Magnesium 102 pprn 

Metabohsable Energy 2568 kcal/kg 

Carbohydrate (as%) 53.48 

l. Amino Acids (as percC'nt1K1c ol feed) Vitamins Added pt!r ky 

Threonine 0.7 V1tam1nA 8.000•.; 

Glycine 0.9 Vitamin 0; 1,CCC:J 

Vahr.e :.o Vitamin 81 Bnig 

Cysllnc 0.2 N1cotin1c ~\c..1ct 50ntg 

Methion111e 0.3 Pantothcn1c Acid 12mg 

lsoleucine 0.8 V1tam1n B12 12µg 

Leucrne 1.5 VitaminE 601u 
Tyrosine 0.7 VitaminK 10mg 
Phenylalanine 0.9 FolicAcid 10mg 
Lysine 1.0 Choline Chloride 200mg 
Histidine 0.5 Vitamin Bi 4mg 
Arginine 1.2 Vitamin& 6mg 

Tryptophan 0.2 
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DIETS FOR SCIENTIF'C RESEARCH ANIMALS 

I 
Wheat 

Barley 

FORMULAE (%) 

Oats. Finely Ground 

Maize. Yellow 

Middlings 

S.G.I 

12 

18 

~:::_ c ........ ,,.. --1 " 
Soya Bean Meal, Extracted 

Groundnut Cake, Expeller 

Meat MHI (63% Protein) 

Fish Meal, White (66•~ Prote1n1 

Grass Meal 111•~ Protein) 

Dried Yeast. Unextracled 

Dried Skimmed Milk 

Molasses 

Cllalk 

I 
Salt 

Vitamin Supplement 

I Mineral Supplement 

10 

20 

CALCULATED ANALYSES 

Oil 3.20 

Pr,,lein 1810 

F1tirt~ 8.68 

Calcium 1ca1 0.99 

Pflosp110ru1 (P) 0.79 

Salt (NaCl) 1.39 

18 AGP 

20 40 

15 

8 

30 

378 

25 00 

ff 02 

I 05 

0.68 

1 40 

7 

1S 

• 

3.29 

17 98 

8 Gl 

I 05 

0.70 

125 

'111 PAN 

7 

38 

48 II 

2• 

I 

19 

5 

19 17 

• 

-·--+--- __ 1_: ____ 1: - --~-t-"--+---2;--i 

8 

3 

5 

JI 

2 86 

,. 90 

49! 

103 

0 !13 

I 24 

6 

6 

5 

5 

s I 

• 
• 

2.12 

18 10 

3 70 

0.81 

0.67 

1 28 

I 
I 
I 

9 

s 

2 

7 

5 

261 

186& 

,OS 

OM 

0.67 

1.27 

i I I 

9 

s • 
• 
ll 

14 I 

5 5 

I • 

2.96 2.23 1 70 2.61 

22 40 18 40 14 J!) 11 JJ 

• 51 3 22 j 63 468 

1 27 I 12 0 67 0.41 

0.91 066 0 51 0.43 

1 25 1n 1 27 0.59 
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APPZNI;IX 11 

SOLUBILIZA'!'ION Or 1.-IA'3:.-r~:20F8Ll: :::;~~=:.~~;::' ?:.,·.-:-::-:;:or;;~ 

OR ISOIATES FOR r::osnrG BY PVP CO-?~~CIFI:',~.l'ICN 

1. WTP.ODtJCJ:'ION 

Water-insoluble chemical compounds or plant extracts can readily 

l:>e rendered soluble in r:iost c<:ses as their polyvinylpyrrolidone (P.1/P) 

co-precipitates. 'l'he efficac:r of t:ie p·,fP co--prccipitate as a dosage 

form for the evaluation of goss:-"?ol as a sperm~.cidal agent h:;i.s been 

rqiorted (1). 

2. Hi::THOD 

2.1. Dissolve 1 part of t:-:c -.·.:;,: ..:r-insclu;:ile: fraction in reagent grG'.de 
a 

Ar-TFlDROUS methanol or acet(m<:: ( c::~Cl_ or benzono ccru1ot bG used, 
J b 

except as notGd ~clew ) 

2.2. Di::;solv:: 4 !'.''··rtsc cf :_:iolyvinylp:;rrolir:ione 10,000 (PVP 10) in a 

minimur.: volume of t!1c sar~2 sol"r,2nt. 

2.3. The two solution:; :.:-:: :".:ix;.;d ::-c:1d t'.:",c solv·::mt rer:ioved by rota­

'lnpor, initially at i1alf sp: ;c'., t!-",en :i.t full spcod ·.•!:en the volume 

is mini:r.al so as to i:-.surc a fluffy product. 

2.4. The product is now ·.-•o.t..;:::- ::-:::::..:.iJl..: or pa:-tia::.ly solubk, and 

should be sto~cd in ~ir-tiGht, ~ber bottles kept in a de~3ic~tor 

in room :cmpcr J.turc, and disp.:mscd c.s needed. 

a 

b 

i:: 

The volume of solvent used to di.::c;olvc the fractio11 is not i.':'lportant. 
One can use one-liter of metht.il'Jl to '.ii.s'°olve 10 r.ig of t'.w fraction 
if necessary. 

In the case whcrc it is very difficult to dissol•te the CHCl3 or pct-
rol~u:n oth:r extrRct in ~ethanol, one can use 10-20 ml of CHCl3 to 
dissolve the. inso:tuble residue. The CHC13 solution i.s combined with 
the methanol soluble portion of the extract, such that the total 
volume of CHCl3 in the mixture is not more than 1%. This 1% CHCl3 in 
~ethanol solution is then added to the PVP solution in methanol. 

Occasionally it is nccessar<J to increase the portion of PVP 10 9000 
to 5 or more parts in order to solubilize a substance. 

I 
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The PVP-coprecipitate shodd be di·ridcd i...'1 :'.;i.ily dosir:g aliquots 

and stored in irtdividuel vials. The contents of ,:ac!:. -:i:J.l arc dissolved 
. ·1 d in water just prior to dosing dai y • 

d 
Since the length of time that a PVP co-procipitate will remain in 
solution varies from substance to substance, the general rule of 
preparing a full dosing complement in aliquots, freezing and thawing 
(CG-02, section 4) is not applicable. 
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APP£~1'E - ·13 

J03 DESCrtIPTimr 

DP/NEP/8~/C03/ll-02/32.l.D 

Pharmacologist 

12 months 

ASAP 

Kathmandu Crrepal) 

To develop further the existing f~cility for production of plant 
derived phar.:iaceuticels ~t the rioyal I:rugs Research laboratory, 
Kathmandu/Nepal 

The expert will :i.ssist t!-:c Director of the Royal Drugs Research 
Laboratory, KP.thmanC.u, to set up a facility for the phamacologi­
cal screening of ~edicin~l plants, and conduct pharmacological 
eveluations on plant !r~~arations produced. Specifically the 
expert '.•Fill do the fol:c"1ing: 
(a) Build-up ~ suitable c-~d ~dequatc colony of laboratory 

e...nimals for different Ph~rr:i~cological tests including 
bio2.ssay3. 

(b) Org::t."lise in coll~~cr~tion with loc~l counterparts la~or~tory 
biologic2l screening progr~~.r.ics ?.nd procedures for the 
ph<..~·'.'.COlogic::.l C...."li toxicologicnl £>..ssossr:ient of medicin.:..l 
pl~nt~, ruii ~lruit products. 

(c) Tl'ain loccl. countcrp.:<rts in conducting bio8.ssays and 
pharm!'.'..cologicc.l t•,sts; in the breeding e.nd r:iainten2.nce 
of laboratory animals, :mci in research in !Jharmacology. 

:he expert ·11ill also be exp-:ctcd to pr0i;:~re :: finnl report, 
setting out the findings of his ~is~ion ,,_~d ~is recommendations 
to the Government for further action which might be tclcen. 

~u~lifications Ph.D. or quivalent research ~ualific-tions in Laboratory Rcse?.rch 
in Pharm~cology; 
Zxpcrience in the phnr.:i~cological testing of ple.nt extrgcts and 
n~tural products. Proven ~bility in ph~rr.iacologiccl rese~rch 
on medicin~l plants or pl<11t-dcri~red netural products. 

L.cngunge Znglish 

--- -1 
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