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ABSTRACT 

Aa part of tb• project "Strengthening tb• Ro7al Drug R•••arcb Labora­
torl••" (DP/llKP/I0/003), for vhlcb the United Wations Industrial Developaent 
Organization (UllIDO) t1 the ezecuting agencr, an ezpert va1 sent on a two-
8Dnth ai1slon to ~atbaandu, 18 Karch-15 KaJ 1987, to train Roral Drug ••••arch 
Laboratories staff in techniques that would allow screening plant extracts and 
COllpOunds for biological activitJ. 

For each of the several biological screens, the expert a11e1••d the 
Laboratorr's 1upplJ of aniaals, its facilities in teras of cbeaicals an~ 
equi.-.nt and the abilitJ of its stuff, after having received th• tralolng, to 
carr7 out the tests. Be recom11ends in this report that the Laboratorr'• capa­
bilities be strengthened bf procuring the equipment needed for these routine 
screenings. He also recOllllends that a sapplf of basic surgical in1lruaent1 
and cb .. icals be provided, •• well as subscriptions to pertinent journals. 

The ezpert concludes that a 8Uch larger supplf of aniaals is needed and 
that dogs should be obtained, if possible. B• also cooclades that deficiencies 
la .. uip1ent and cbeaicals .... t be r ... dled in order to achieve optl .... output 
and that staff will be aore confident in tbelr 110rt once tbi• bas been done. 
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IllTRODUCTIOll 

ID th• contest of tbe oYerall ala of project •strengthening tbe RoJal 
Dr11g R•••arcb Laboratorle•• (DP/llEP/80/003), wlalcb l• to •lrengtben tbe 
capabllltl•• of tbe Roral Dr11g R•••arcb Laboratorl•• (RDIL) at ~atbllandu, tbe 
ezpert •pent the period of bl• ais1ion, froa 18 llarcb to 15 BaJ 1917, training 
tbe staff of RDIL in techniques to screen plant eztracts for biological 
actlTltJ. Since biological screening is a broad field, a few laportant 
screens bad to be 1elected to suit botb tbe facilities aTailable at tbe 
LaboratorJ, aniaal1 a1 well a1 equipment, and tbe oTerall objectiYes of tbe 
project. Tb• following areas were chosen for training staff after discussion 
vitb scientists at RDIL: 

B;rpotensiYe actiYitJ 

&nti-infl .... torr actiTitJ 

&nti-ga1tric ulcer actiYitJ 

Broncbodilator actiYitJ 

Wound-healing properties 

Analgesic actiYitJ 

Studies carried out in isolated tissues. 

RDIL bad SOiie equlp119nt available for wort in all tbese areas, and indeed 
testing was being carried out, but it also faced probl ... in all tbe areas. 
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DCOllDllD&TIOllS 

1. &Diaal1 are the e11ential ingredient of biological r•••arch. Even the 
lialted objectlY•• that ROIL i1 working toward• will be difficult to achlewe 
unle11 the •upplJ of rAt1 and guinea pig• i1 increa1rd con1lderablJ. Thi• 
will .. an a corresponding lncrea1e in the staff at the anlaal hou1e and lo the 
..ount of aniaal feed. The r•arlr requlr ... nt1 for different aniaals should 
be worked out on the ba1l1 of the nuaber of plant •1mPl•s to be tested. and an 
adequate 1upplJ of the1e anlaals should then be arranged for. Vben•w•r pos­
sible, screening for cardiova1cular actlwitr should be carried out with dogs 
or with hJPertensiwe rats. The latter alternative will necessitate procuring 
expensive equlpaent for aeasuring the blood pressure of conscious rats and 
either tbe production of hrpertensive rats at RDRL or the procureaent and 
aaintenance of a colour of spontaneouslr hrpertensive rats. 

2. The pieces of equipment recomaended for procur ... nt for conducting the 
tests aentioned in the introduction are listed in annex I. If aore tests are 
to be introduced later, as suggested in rec011111endatlon 4 below, some additional 
alnor equipment will be needed. 

3. The cbeaicals and surgical instnmients required for routine screening are 
listed in annex II. It i1 verr iaportant that tbeJ be on band vben needed. 

4. In addition to the te1t1 that are alreadJ being conducted and vblcb onlJ 
need •ome 1trelll1inlng, the following te1t1 are also rec011111ended. Th•J can be 
perforaed without 11acb additional cost, staff or equipment: 

(a) &Dtlconvalsant activity. The 1upr ... xlaal electroshock seizure test 
can be carried out in alee while doing behavioural tests, but onlr if a ~on­
vul1i011eter and a pair of ear electrodes are available. 

(b) Diuretic actlvitr. Diuretic activitJ can be tested in rats. The 
onlJ additional equipment needed is ,.,.. aetabollc cages. Tb• laboratorJ 
alreadJ bas a flaae photometer with vbicb to aeasure 1odiua and potassium 
output in the urine. 

(c) Local ••aesthetic actiwitr. Testing for infiltration ana~stbetic 
activitJ can be done in guinea pigs if it is warranted bJ th• results of 
isolated tissue esperi .. nts and cardiovascular testing. 

5. A good llbrarJ i1 essential to keep the staff abreast of new developaent1 
in tbe field. Unfortuaatelf, financial constraints ... n tbe librarJ i• no 
longer able to subscribe to the ba•ic journals in pbarmacologf, pbf•iologf, 
tosicolog1 or &DJ other field. Some journal• bad been received until tvo or 
three J••r• ago, but th•J bad to be discontinued due to rising cost•. The 
onlJ journals now being 1ub•cribed to are Cb .. tcal Abstract• and current 
Co!tept1/Llfe Sciences. It ls •tronglJ rec01111ended that at least some 
journal• that deal with .. dicinal plants •hould be received regularlJ. Unless 
the scientific staff ls esposed to new publications, thef cannot undertake 
basic research, vblch ls essential for their growth. Some of the aore iaport­
aat boots and proceedings of sJllP01la should also be obtained for the librarf. 
A few suggested journals are listed in annes III. 

6. It ls understood that an espert toslcologist will be sent to IDIL to 
strelllllne tb• chronic tosicltf studies. Although bloch .. lstrr and bl1tologr 
are equallJ iaportant in chronic toslcltJ 1tudles, it .. , not be eas1 to get a 
person who ls espert in both dlsclpllne1. If such an espert l1 available, 
be/1be would be tbe ideal choice for training tbe local staff; otherwise, two 
esperts 1bould be fielded for one ..,nth eacb. One 1bould be a blocb .. tst and 
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tbe otber a patbologi1t vitb esperience of bi1tologJ, 1lnce tbat i1 •till a 
w.ak point at tbe laboratorf. 

Sa.a members cf tt~ technical 1taff 1bould al10 be a11igned to otber 
laboratories where facilities are available for 1bort-tera (two or tbree 
90ntb1) training, 10 that wben tbey come back tbeJ can do tbe wort vitb greater 
confidence. 

overall, IDIL could become a fir1t-cla1s re1earcb facilltfi however, it 
needs continuous financial support and some technical support in selected 
areas. 
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FillDillGS 

To carrJ oat biological screening a laboratorr aast baYe a sapplJ of 
esperl .. ntal anlaals. proper equipment and cb .. icals and trained staff. Each 
of lb••• requisites will be discussed separat•lJ. 

A. Aaiaals 

IDRL bas an aniaal boase vitb a liaited capacilJ for tbe breeding and 
aaintenaace of ... 11 aaiaals. Larger aaiaals sucb as cats and dogs are not 
aYailable. Screening for bJPOlensive activitJ i• best carried oat in cats and 
dogs. but tbese are unobtainable owing to religious 1entiaent1. 8:MNYer. it 
is ezpected tbat dogs aaf becoae available when tbe loc-1 auaicipalitr•s pro­
gr .... of catching straf dogs becoaes operational. Until tbat tiae. screening 
is to be continued in rats. as at present. Once an actiY• plant bas been 
identified. bow.ver. it will bave to be tested la aalaal• of higher species as 
IMll as la bfPerleasiYe rats. At tbat point. it aaJ be a good idea to 
consider collaboration with a laboratorf that bas access to such anlaals. 

&atl-lnfl .... torf screening ls carried out ezclusiv•lJ in rats. •o a 
large and continuous supplJ of these aalaals is needed. The capacltJ of tb• 
aniaal house to supplJ rats is liaited bJ tbe scarcitJ of trained staff and 
funds. For proper research to take place. this deficiencJ aust be r ... died. 
Screening for anti-ulcer activitJ is also conducted in rats. AD effort was 
aade to carrf out the screaning in aice. but several ezperlaents failed to 
produce ulcers in the 1t011Acbs of aice. which aakes this species unsuitable 
for such work. 

AD abundant supplJ of guinea pigs is needed for the screening of plant 
eztracts for broncbodilatot activitJ. The guinea pig• that were available 
1Mre used for a few ezperiaents, but a larger supplJ is required for contin­
uous work. Guinea pigs are also required for testing the abllitJ of plant 
eztracts to induce 1pa1110lJtic activltf in isolated ilea. In th• absence of 
guinea pigs, the isolated ilea of rats are being used, but this .. tbod is not 
as 1ati1factorf. 

The wound-healing properties of plant eztracts can be tested in rabbits 
as well as in rats. A pilot ezperi .. nt was thus set up using rabbits. but tbe 
test ointment was found to be inactive. 

Analgesic actlvltJ can be tested in alee as well as rats, and alee bave 
been suecessfullJ used at IDRL. 

eoaclufiop 

A aucb larger supplJ of rats, guinea pigs and alee is needed. lfforts 
should continue to get dogs whenever possible. 

B. IQuipMpt and chesaical! 

There are several deficiencies in tbe equiP119nt at RDRL. .Additiooal 
equi,..nt is urgentlJ required to carrr out .. aningful screening and to .. ke 
optlaua use of tbe ezisting equip11ent. A ... 11 respiratloo paap for rodents 
11 •••d•d for 1upportlng respiration la rat• and tor ••ttlng at lonzott esparl­
.. nt• tbat .. asure bronchial resistance in guinea pl&•· Tb• Laboratorr ba1 
two large-capacltr puaps 1ultabl• for cats and dogs. wblcb are not obtalaabl•. 
but ao puaps for ... 11er anlaal• sucb as rat1. It al•o ba1 a pl•tbJlllOlrapb 
(Ugo •a•lle>, but tbl• ln1truaent doe• not 1i••, correct r•adlng ar.d need• 



- a -

l ... dlate replac ... at lf aati-lafl .... torr screening ls to be conducted 
properlf. In addltloa. 1everal other alaor pieces of equipment au1t be 
prowlded to ll&ke tb• research wort aore efficient. & ll1t of equl11119at 
1uue1ted for procur-at h presented as aaaez t. 

Bost of the cb .. icals that are used have to be laported. aad a reliable 
supplJ is laportant for proper research. For instance. the Laboratorr does 
aot have Freund'• adjuvaat for inducing pol1arthriti1 la rats. which is the 
aost iaportant llOdel. Other cb .. icals are needed for routine wort. & list of 
cbeaicals that should be on band all the ti .. is g\vea in annez II. 

Conclusion 

Deficiencies in equipment and cheaicals aust be reaedied to achieve 
opti- output. 

C. Staffiag 

IU)RL alreadJ bas soae trained staff to perfora •anf eq>eriMnts. but tb•J 
are hU1pered in their wort bf lbe lack of 1oae equipment and the inadequate 
nUllber of aaiaals. 

Screening for brpoteasive actlvitJ was alreadJ being conducted la rats. 
OQe problea was in lb• calibration of the polJgraph pre-aplifier for recording 
blood pressure. The ezpert dflllOnstrated the technlgue of calibration and 
ezplalned the precautions that should be tatea in recording blood pressure and 
heart rate, so now there is no problea with the use of tbe polJgrapb for tb••• 
purpoHs. the problea of supporting respiration should it fail during lbe 
ezperi .. nt caa onlJ be solved bJ acquiring a ... 11 respiration puap. 

The screening of plants for anti-infl .... torf activilJ cannot be carried 
out properlJ until a new pletbrsaograpb becoaes available. The subacute 
cotton pellet and granuloaa pouch tests were deaonstrat•d bJ tbe ezpert and 
can now be carried out bf tbe local staff with confidence. The chronic 
adjuvant-induced polJartbritis test could not be deaonstrated because no 
adjuvant was &vailable, but the testing procedure vas discussed and ezplaiaed. 

Tb• tests for anti-gastric ulcer activitJ could not be deaonstrated prop­
erlJ since too few rats w.re available and tbe test failed la ale• despite 
1everal att..,ts. Ia one of the tests in rats. tbe pll of the gastric juice 11 
aonltored contlnuouslJ. This retuires a pR-11eter vitb a 1ea1itivitJ of up to 
three deciaal places. Since no 1ucb tnstruaent ts available at the LaboratorJ 
at pre1ent, other aetbods are being con1ider8"1. BOtiMver, tb• tests de1cribed 
aboYe bave beeD dl1ca11ed vitb tbe staff, vbo 1bould be able to perfora tb .. 
wbeD the e41ulpmeDt become• available. 

Detecting broDcbodilator activitJ la &aiaea pi11 regulr•• a broDcbo•pasa 
tr•D•ducer. Vblle tbe Laboratorr bad sucb a traa1dacer, lt di~ not bave a 
... 11 puap to deliver a flzed aaount of air at ev•rJ stroke. It al10 lacked 
a 1peclal &1••• caaaala reqalred for sacb ezperi .. nt1 bat 1iace tbea bas 
obtained oae frOll tbe C.atral Dru& l••••rcb Ia1tltate a~ Lactaow. AAotber 
probl .. vlth tbe use of tbe broacbosp•sa transducer va1 tbat lt could not be 
satl1factorllJ connected to tbe Or••• polJ&rapb. Tb• wlre1 tMr• opened aad 
td .. tlfled aad a teaporarf coaaectlon aade aatll a proper Caaaoa connector 
could be l11pOrted. 
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The wound-healing properties of plant eztract1. applied loc•llr or adain­

istered orallJ for a few dar•. can be tested in rabbits and rats. One ezper­
i .. nt in rabbits was set up. but it could give onlr a qualit•tlve idea of such 
actlvltJ. To get a quantitative id••· it is nece1sarr to deteralne tbe 
breaking force of tbe healed skin, but tbe ... 11 pullers needed for this are 
not available al IDIL. There are bther .. tbod1 of evaluating wound healing, 
bat tbeJ are aore sophisticated and require aucb aore equlpaent. 

The analgesic activitJ of a•pirin-tJPe c011pOund1 can be deteralned bJ a 
writhing test carried out in alee. Pbenrlquinone i1 a better cbeaical for 
inducing writhing than acetic scid. but since onlJ 20 per cent of the aniaals 
respond to it, a large nuaber of alee aust first be screened for 1uscepti­
bilitJ. Thu;, 9ntil aniaals become available in greater nuaber5. acetic acid 
bas to be used to induce writhing, and this bas been done 1ucces1fullJ at the 
Laboratorr. The analgesic activltJ of aorphine-tJPe c011pOunds can be tested 
using an Eddy bot plate, which ROIL bas. th• Haffner tall clip aetbod is aucb 
siapler. but proper clips au1t first be procured. In anr event. 
the aanpover for conducting these te1t1 ii available. 

Wort in isolated tissues bas been going on at IDIL for quite some ti ... 
When tbe aniaal supplJ situation laproves. it would be better to a1e guinea 
pig lleua for screening rather than rat lleua, which i1 being used al present. 
There were 1oae problems in getting tbe contractions of isolated rat va1 
deferens. These probleas have been identified and tackled, and the aetbod ls 
working now. In addition, aou1e va1 deferens were used for the first ti ... 
To gel a good response to nerve stiaulation, proper electrodes will bave to be 
procured. 

The testing of plant eztracts for anti-fertility actlvltr in f ... le1 i1 
proceeding in rats, but a reallJ active plant has yet to be discovered. Siai­
larlJ, anti-tapewora screening i1 being cond~cted in alee. Screening for 
plants that are effective against other helainth infections lite bootvora and 
roundwora should also be started, and suitable infected ani .. 11 will be needed 
for this. If probless arise once the te1t1 get going, then either ~n ezpert 
should be brought to IDIL or a staff meaber sent for training. 

Conclusion 

SOiie trained people are available at IDIL for setting up ezperiaents. 
They will be aore confident in their wort when the proper tools becoae avail­
able and when they are further trained in a laboratnry having all th••• 
facllitiH. 
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Anne1: I 

IQUIPllEllT RECOllllEllDID FOR PROCUREllEllT 

Pletbfsaograpb 

Biniature respiration puap for rodents 

Coot & VideleJ pole-cliabing apparatus 

Ele~troconvulsioaeter 

Histoaeter 

Perfusion puap vitb different settings 

pH-meter 

Electrical hair clipper with spare heads 

Balance for weighing ... 11 aniaals up to 2 kg 

AnalJtical balance, single-pan 

Betabolic cages, ... 11 

Isolated tissue bath 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

25 

1 
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AnDH II 

ISSlllTUL CBlllICALS AllD SURGICAL IllSTRUllENTS 

Cb .. lcal/lnatruaent 

•oradrenaline bltartrate 
Adrenaline 
Blataaine diphospbate 
.&pc.orphlne hy·~~ochloride 
.lllphetaaine su phate 
Indomethacin 
Urethane 
Pentobarbitone sodlua 
Phen)'lquinone 
Trnan blue 
C,.,robeptadine 
lrgometrine aaleate 
Iaoproterenol 
lletb)'sergide 
PapaYerlne hydrochloride 
Propranolol hJ'drochloride 
Yohiabine h)'drochloride 
lgg albuain 
AdjuYant (Dif co) 
.&cet)'lcboline 
llep,.raaine aaleate 
Ci-tidine 
Chr0110gl)'cate sodiua 
Thick rubber tubing of different sizes (5 to 25 .. i.d.) 
Pol)'eth)'lene tubing of different sizes (1 to 5 .. i.d.) 
Tracheal cannula for rat/guinea pig 
!Vo- and t~ree-vay stopcocks (disposable) 
Surgical instrU11ents such as arterJ' forceps, scissors 

(large and saall), blunt dissectors, surgical blades 
and handle, forceps < ... 11 and large> etc. 

tarrageenan, laabda fora, tJ'pe • 

Quantity 

3 g 
3 ! 
• g 
0.5 g 

25 g 
5 g 
l tg 

50 g 
5 g 

25 g 
1 g 
0.1 g 
5 g 
0.5 g 
5 g 
5 g 
5 g 
5 g 

20 aapoul•• 
10 g 

5 g 
5 g 
5 g 

25 a of each 
25 a of each 

2 
50 each 

25 g 
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Annez III 

JOUllW.S RECOlllllllDEL FOR SUBSCRIPTIOll BY THE LIBRARY 

Journal of ltbnopbaraacologJ 

Journal of PbaraacJ and PbaraacologJ 

Plant& lledica 

International Journal of Crude Drug Research 

Indian Journal of PbaraacologJ 

Indian Journal of Pb1siolog1 and Pbat'llacology 

Indian Drugs 

British Journal of PbaraacologJ 




