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ABSTRACT

As part of the project "Strengthening the Royal Drug Research Laboras-
tories™ (DP/NEP/80/003), for which the United Nations Industrial Development
Organization (UNIDO) is the executing sgency, an expert was sent on a two-
month mission to Kethmendu, 18 March-15 May 1987, to train Royal Drug Resesarch
Leboratories staff in techniques that would allow screening plant extracts and
compounds for biological activity.

For each of the several biological screens, the expert assessed the
Laboratory‘'s supply of animals, its facilities in terms of chemicals and
equipment and the ability of its stuff, after having received the training, to
carry out the tests. He recommends in this report that the Laboratory's capa-
bilities be strengthened by procuring the equipment needed for these routine
screenings. He also recommends that a supply of basic surgical instruments
and chemicels be provided, as well as subscriptions to pertinent journals.

The expert concludes that s much larger supply of enimals is needed and
that dogs should be obtained, if possible. He slso concludes that deficiencies
in equipment and chemicals must be remedied in order to achieve optimum output
and that staff will be more confident in their work once this has been done.
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INTRODUCTION

In the context of the oversll aim of project "Strengthening the Royal
Drug Research Laboratories®” (DP/NEP/80/003), which is to strengthen the
capabilities of the Royal Drug Research Laboratories (RDRL) et Kethmandu, the
expert spent the period of his mission, from 18 March to 15 May 1987, training
the staff of RDRL in techniques to screen plant extracts for biological
activity. Since biological screening is a broad field, a few important
screens had to be selected to suit both the facilities available at the
Laboratory, snimals as well as equipment, and the overall objectives of the

project. The followiag areas were chosen for training steff{ after discussion
with scientists at RDEL:

Hypotensive activity

Anti-inflammatory activity

Anti-gastric ulc;r activity
Bronchodilator activity

Wound-healing properties

Analgesic activity

Studies carried out in isolated tissues.

RDRL had some equipment available for work in all these areas, and indeed
testing was being carried out, but it also faced problems in all the areas.
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RECOMMENDATIONS

1. Animals are the essential ingredient of biological research. Even the
limited objectives that RDRL is working towsrds will be difficult to achieve
unless the supply of rats and guinea pigs is increasrd considerably. This
will mean a corresponding increase in the staff at the animal house and in the
amount of animal feed. The yearly requirements for different animals should
be worked out on the basis of the number of plant samples to be tested, and an
adeguate supply of these animals should then be arranged for. Whenever pos-
sible, screening for cardiovascular activity should be cerried out with dogs
or with hypertensive rats. The latter alternstive will necessitate procuring
expensive equipment for measuring the blood pressure of conscious rats and
either the production of hypertensive rats at RDRL or the procurement and
meintensnce of a colony of spontaneously hypertensive rats.

2. The pieces of equipment recommended for procurement for conducting the
tests mentioned in the introduction are listed in annex I. If more tests are
to be introduced later, as suggested in recommendation 4 below, some additional
minor equipment will be needed.

3. The chemicels and surgical instruments required for routine screening are
listed in annex II. It is very important that they be on hand when needed.

4. In addition to the tests that are already being conducted and which only
need some streamlining, the following tests are also recommended. They can be
performed without much additional cost, staff or equipment:

(e) Anticonvulsant activity. The supramaximsl electroshock seizure test
can be carried out in mice while doing behavioural tests, bu: only if a con-
vulsiometer and a pair of ear electrodes are available.

{b) Diuretic sctivity. Diuretic activity can be tested in rats. The
only sdditional equipment needed is some metabolic cages. The laboratory
slready has a flame photometer with which to measure sodium and potassium
output in the uvrine.

(¢c) Local asnaesthetic asctivity. Testing for infiltration anacsthetic
activity can be done in guines pigs if it is warranted by the results of
isolated tissue experiments and cardiovascular testing.

S. A good library is essential to keep the steff abreast of new developments
in the field. Unfortunately, financial constraints mean the library is no
longer able to subscribe to the basic journals in pharmacology, physiology,
toxicology or any other field. Some journals bad been received until two or
three years ago, but they had to be discontinued due to rising costs. The
only journals now being subscribed to are Chemical Abstracts and Current
Contents/Life Sciences. It is strongly recommended that at least some
journals that deal with medicinal plants should be received regularly. Unless
the scientific staff is exposed to new publications, they cannot undertake
basic resesrch, which is essential for their growth. Some of the more import-
ant books and proceedings of symposia should also be obtained for the library.
A few suggested journals are listed in snnex III.

6. It is understood that an expert toxicologist will be sent to RDRL to
streamline the chronic toxicity studies. Although biochemistry end histology
sre equally important in chronic toxicity studies, it may not be esasy to get a
person who is expert in both disciplines. If such en expert is availsbdle,
he/she would be the ideal choice for training the 1local staff; otherwise, two
experts should be fielded for one month each. One should be & biochemist and
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the other s pathologist with experience of histology, since that is still a
weak point at the laboratory.

Some members cf +r> technical staff should also be assigned to other
laboratories where facilities are availeble for short-term (two or three
months) training, so that when they come back they can do the work with grester
confidence.

Overall, RDRL could become a first-class research facility; however, it
needs continuous financial support and some technical support in selected
areas.




FINDINGS

To carry out biologicel screening a laboratory must have a supply of

experimental animals, proper equipment and chemicals end trained staff. Each
- of these requisites will be discussed separately.

A. Animals

RDRL has an animal house with & limited capacity for the breeding and
meintenance of small animals. Larger eanimals such as cats and dogs are not
available. Screening for hypotensive activity is best cerried out in cats and
dogs, but these are unobtainable owing to religious sentiments. However, it
is expected that dogs may become available when the local municipality’'s pro-
gramme of catching stray dogs becomes operational. Until that time, screening
is to be continued in rats, as at present. Once an active plant has been
identified, however, it will have to be tested in animals of higher species as
well as in hypertensive rats. At that point, it may be a good idea to
consider collaboration with a laboratory that has access to such animals.

Anti-inflammatory screening is carried out exclusively in rats, so s
large and continuous supply of these animals is needed. The cepacity of the
animal house to supply rats is limited by the scarcity of trained staff and
funds. For proper research to take place, this deficiency must be remedied.
Screening for anti-ulcer activity is slso conducted in rats. An effort was
made to carry out the scresning in mice, but several experiments failed to
produce ulcers in the stomachs of mice, which makes this species unsuitable
for such work.

An abundant supply of guinea pigs is needed for the screening of plant
extracts for bronchodilator activity. The guinea pigs that were available
were used for a few experiments, but a larger supply is required for contin-
uous work. Guines pigs are also required for testing the ability of plant
extracts to induce spasmolytic activity in isolated ilesa. In the absence of
guinea pigs, the isolated ilee of rats are being used, but this method is not
as satisfactory.

The wound-healing properties of plant extracts cean be tested in rabbits
as well as in rats. A pilot experiment wss thus set up using rabbits, but the
test ointment was found to be inactive.

Anaslgesic activity can be tested in mice as well as rats, and mice have
been successfully used at RDRL.

Conclusion

A much larger supply of rats, guines pigs and mice is needed. Efforts
should continue to get dogs whenever possible.

B. Equipment and chemjcsls

There are soveral deficiencies in the equipment at RDRL. Additionsl
equipment is urgently required to csrry out meaningful screoning and to make
optimum use of the existing equipmsent. A small respirstiou pump for rodents
is needed for supporting respiration in rats and for setting up Konzott experi-
ments that measure bronchisl resistance in guines pigs. The Laborstory has
two large-capacity pumps suitable for cats and dogs, which are not obtainable,
but no pumps for smaller snimals such as rets. It also has a plathysmograph
(Ugo 2asile), but this instrument does not give e correct resding ard needs




jmmediate replacement if anti-inflammatory screening is to be conductad
properly. 1In addition, seversl other minor pieces of equipment must be
provided to make the research work more efficient. A list of equipment
suggested fur procurement is presented as annex I.

Most of the chemicals that are used have to be imported, and a reliable
supply is importent for proper research. For instance, the Laboratory does
not have Freund's adjuvent for inducing polyarthritis in rats, which is the
most important model. Other chemicals are needed for routine work. A list of
chemicals that should be on hand all the time is given in annex II.

Conclusion

Deficiencies in equipment and chemicals must be remedied to schieve
optimum output.

C. Staffing

RDRL already has some trained staff to perform mary experiments, but they

are hampered in their work by the lack of some equipment and the inadequate
number of animsls.

Screening for hypotensive activity was already Soins conducted in rats.
One problem wes in the calibration of the polygraph pre-amplifier for recording
blood pressure. The expert demonstrated the technique of caelidbration and
explained the precautions that should be tsken in recording blood pressure and
heart rate, 50 now there is no problem with the use of the polygraph for these
purposes. The problem of supporting respiration should it fail during the
experiment can only be solved by acquiring a small respiration pump.

The screening of plants for anti-inflemmatory activity cannot be carried
out properly until a new plethysmograsph becomes aveilable. The subacute
cotton pellet and granuloma pouch tests were demonstrated by the expert end
can now be carried out by the local staff with confidence. The chronic
adjuvant-induced polysrthritis test could not be demonstrated because no
adjuvant was gvailable, but the testing procedure was discussed snd explained.

The tests for anti-gastric ulcer activity could not be demonstrated prop-
erly since too few rats were available and the test failed in mice despite
several attempts. In one of the tests in rats, the pH of the gastric juice is
monitored continuously. This requires s pH-meter with s sensitivity of up to
three decimal pleces. Since no such instrument is available at the Laborstory
at present, other methods are being considered. However, the tests described
sbove have been discussed with the staff, who should be able to perform them
when the equipment becomes availasble.

Detecting bronchodilstor activity in guines pigs requires s bronchospasa
transducer. While the Laboratory had such a transducer, it did not have &
small pump to deliver s fized amount of air at every stroke. It elso lacked
a specisl glass cannuls required for such experiments but since then has
obtained one from the Central Drug Research Institute a’ Lucknow. 4Another
problem with the use of the bronchospssa transducer was thet it could not be
satisfactorily connected to the Grass polygraph. The wires were opened and
identified and a temporary connection made until a proper Cannon connector
could be imported.
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The wound-healing properties of plant extracts, applied locally or admin-
istered orally for s few days, can be tested in rabbits and rats. One exper-
iment in rabbits was set up, but it could give only a qualitative idea of such
activity. To get s quantitative idea, it is necessary to determine the
breaking force of the healed skin, but the small pulleys needed for this are
not available at RDRL. There are other methods of evaluating wound healing,
but they are more sophisticated and require much more equipment.

The analgesic activity of aspirin-type compounds cen be determined by a
writhing test carried out in mice. Phenylquinone is a better chemical for
inducing writhing than acetic scid, but since only 20 per cent of the animals
respond to it, a large number of mice must first be screened for suscepti-
bility. Thus, until animals become available in greater numbers, acetic acid
has to be used to induce writhing, and this has been done successfully at the
Laboratory. The analgesic activity of morphine-type compounds can be tested
using an Eddy hot plate, which RDRL has. The Haffner tail clip method is much
simpler, but proper clips must first be procured. In any event,
the manpower for conducting these tests is available.

Work in isolated tissues has been going on st RDRL for quite some time.
When the animsl supply situation improves, it would be better to use guines
pig ileum for screening rather than rat ileum, which is being used at present.
There were some problems in getting the contractions of isolated rat vas
deferens. These problems have been identified and tackled, and the method is
working now. 1In addition, mouse vas deferens were used for the first time.

To get a good response to nerve stimuletion, proper electrodes will have to be
procured.

The testing of plant extracts for snti-fertility activity in females is
proceeding in rats, but a really active plant has yet to be discovered. Simi-
larly, anti-tapeworm screening is being condicted in mice. Screening for
plants thet are effective against other helminth infections like hookworm and
roundwora should also be started, and suitable infected animals will be needed
for this. If problems arise once the tests get going, then either a«n expert
should be brought to RDRL or s staff member sent for training.

Conclusion

Some trained people are availsble at RDRL for setting up experiments.
They will be more confident in their work when the proper tools become avail-
sble and when they are further trained in a leboratory having all these
fecilities.
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Annex I

EQUIPMENT RECOMMENDED FOR PROCUREMENT

Plethysmograph 1l

Miniature respiration pump for rodents 1
Cook & Wideley pole-climbing apparatus 1
Electroconvulsiometer 1
Histometer 1
Perfusion pump with different settings 1
pH-meter 1
Electrical hair clipper with spare heads 1
Balsnce for weighing small animals up to 2 kg 1
Analytical balsnce, single-pan 1
Metabolic cages, small 25

Isolated tissue bath 1
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Annex IX

RSSENTIAL CHEMICALS AND SURGICAL INSTRUMENTS

Chemical/instrument

Noradrenaline bitartrate
Adrenaline
Histamine diphosphate
Apomorphine hy.rochloride
Amphetamine su: phate
Indomethacin
Uretheane
Pentobarbitone sodium
Phenylquinone
Trypan blue
Cyproheptadine
Ergometrine maleate
Isoproterenol
Methysergide
Papaverine hydrochloride
Propranolol hydrochloride
Yohimbine hydrochloride
Egg albumin
Adjuvant (Difco) 20 ampoules
Acetylcholine
Mepyramine maleate
Cimetidine
Chromoglycate sodium
Thick rubber tubing of different sizes (5 to 25 mm i.d.) 25 m of each
Polyethylene tubing of different sizes (1 to 5 mm i.d.) 25 m of each
Tracheal cannula for rat/guinea pig 2
Two- and three-way stopcocks (disposabie) S0 each
Surgical instruments such as artery forceps, scissors

(large and small), blunt dissectors, surgicel blades

and handle, forceps (small and large) etc.
Carrageenan, lambda form, type 4 25 g
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Annex IIIX

JOURNALS RECOMMENDEL FOR SUBSCRIPTION BY THE LIBRARY

Journal of Ethnophsrmacology

Journal of Pharmacy and Pharmacology

Planta Medica

Internatiovnal Journal of Crude Drug Research
Indian Journal of Pharmacology

Indian Journal of Physiology and Pharmacology
Indian Drugs

British Journal of Pharmacology






