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F O R E W O R D

A modern and well equipped laboratory which is the foundation of scientific
research is an essential prerequisite to keep pace with the rapid developments in the scicntitio
world. Radio isotopes have been used since long for scientific investigations outside India
in the field of Veterinary Science and Animal Husbandry. But in this country it could be
possible only recently when in the 4th Five Year Plan a project was undertaken in collabo-
ration with International Atomic Lnergy Agency, Vienna under United Nations Development
Programme. At Indian Veterinary Research Institute Izatnagar radio-isotopes are being
used mainly in the field of Animal Nutrition, & Metabolism Irradiated vaccine for parasitic
infestation and Animal Physiology & Endocrinology for the development of Live-stock
industry in the country.

This brochure gives a glimpse of the salient research findings, facilities available
and future development plans of the Nuclear Research Laboratories at this Institute. It is
hoped that it would be useful for providing general and specific scientific information to the
specialists in their respective fields.

I. V. R. I., Izatnagar (U. P.) C. M. SINGH
March 26, 1974 Director



USE OF TRACER TECHNIQUES
IN

ANIMAL HEALTH AND PRODUCTION IN INDIA

Isotopes arc being used as tracers in research, diagnosis and for therapeutic
purposes in medicine for the last 30 years in various parts of the world. Recently their
use has also been extended in observing and studying the animal health and production
problems of this country. During the fourth five year plan a humble begining was made by
the Indian Veterinary Research Institute by taking a collaborative research project with the
International Atomic Energy Agency, Vienna in two major disciplines, namely : Animal
Health and Animal Production (Animal Nutrition and Metabolism ; Physiology and Endo-
crinology), This programme was a part of the project taken at IVRI, NDRI, IARI and BARC
under the IND 89 project.

The research work being conducted in these two major areas alongwith our future
planning has been given in this brochure.



USE OF TRACER TECHNIQUE
IN

ANIMAL NUTRITION AND METABOLISM

One of ihe major lacuna in the animal nutrition research vas the lack of radio
tracer facilities in India. It is well known that informations on the more important renctions
in the animal body are necessary for the study of animal production i>nder various physiolo-
gical and nutritional conditions. With the application of radio-isotop s, the overall reactions
and turn over rates can be estimated in animals which otherwise can not be studied by simple
chemical determinations. During the Fourth Five Year Plan research projects were under
taken by the Animal Nutrition Research Division in the rumen digestion and metabolism-
Radio-isotopes were used to measure the rumen fermentations so thai they can be manipulated
for increased animal production. It was only in July 1970 that u research programme was
drawn up and a number of areas of reseach were delineated.

Use of Radio Tracers for Nutritional Studies at 1VRI, Izatnagar

Radioisotopes (14C, ^H, 5SS, l s l l , '̂Cr) are being used extensively for the following
estimations :

(i) VFA production rates in the rumen and blood.
(ii) Entry rates of glucose in the body,

(iii) Urea recycling and its entry rates,
(iv) Energy expenditure by CO3 production rates
(v) Body composition and water metabolism,

(vi) Rumen volume,
(vii) 131I—uptake by the thyroid gland,

(viii) Availability of amino acids in buffalo calves,
(ix) Synthesis of bacteria in the rumen.
(x) Production rate of rumen protozoa.

Studies on Rumen Metabolism and Animal Nutrition (salient findings)

The following aspects are being studied with the help of radio-isotopes in this area :

(i) The measurement of volatile fatty acid production rates in the rumen of cattle
and buffaloes by isotope dilution techniques.
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(it) Factors influencing rumen fermentation patterns.
(iii) Correlation between VFA concentration and production rates.
(iv) Feeding of liquid diets to buffaloes (2.5% urea in molasses).
(v) Examination of nutritive value of protected proteins for sheep ; use (i "C—

formaldehyde for studying solubility and degradation of proteins by rumen
microflora.

(vii Determination of the entry rate and degradation of urea in buffaloes.
(vii) Determination of nutritive value index of some common forages by in vitro

vis-avis in vivo techniques and estimations of VFA production rales in cattle
and buffaloes.

(viii) Measurement of microbial synthesis rates in the rumen,
(ix) Studies on the glucose entry rates and its recycling in buffalo calves.
(x) Measurements of the entry rates of amino acids in the blood pool of buffalo

calves.
(Xi> Estimation of the CO, production rates in the rumen of buffalo calves.

(xii) Measurements of radio iodine uptake by thyroid gland and CO, production
rate in sheep.

(xiii) Determination of body composition with the help of TOH.

(i) Measurements of VFA production rates in cattle and buffaloes :

In our country the roughages (e. g. wheat straw) form one of the main source of
feeds for cattle and buffaloes. The roughages are digested mainly by the process of fermen-
tation in the rumen.

Fermentation in the rumen, which precedes gastric digestion makes a large propor-
tion of the energy of structural component? of plants available in the forms which are directly
usable by the tissues of the animal (e. g. volatile fatty acids). The VFAs produced, account
for approximately 50—60% of the energy available. The measurements of VFA production
rates may give a e'ear estimate of the energy of the substrates available to the animal.

VFA production rates in sheep have been reported by many workers, but in buffaloes
the reports are lacking. We have conducted experiments in which the VFA production
rates were measured in vivo with the help of radio-isotopes (1,2—"C—acetate, I— "C propio-
nate, 9H—butyrate and "C—butyrate). Young growing cow calves and buffalo calves were
used for these studies Isotopes were injected both by single injection and continuous infusion
techniques. Volatile fatty acids were fractionated by liquid enromatography and gas chroma-
togram using chromosorb W—HMDS and Twttn—80 columns. The results show that in large
animals e.g. buffalo and cow mixing of the radio-isotopes in the rumen is a problem. The
continuous infusion technique used in sheep by many workers is difficult to adopt in cattle
and buffaloes. However, single injection can work satisfactorily provided the rumen contents
are mixed thoroughly by Band or some mechanical device, following injection. No difference
could be observed between cattle and buffalo in the digestibility of nutrients and VFA produo



( 4 )

tion rates. Simultaneously rumen volume was also measured by »'Cr-EDTA complex in both
ihe species. This experiment was conducted on 42 animals (both cattle and buffaloes), fed on
wheat straw, cow pea. green maize fodders and oat hay.

(ii) Factors affecting rumen fermentation patterns :

Manipulation of the "ermentation patterns in the rumen may make more substrates
available to an animal. Experiments have been conducted to examine the factors influencing
VFA production in order to determine the feasibility of increasing animal production. The
influence of following factors has been studied :

(a) Feed processing—grinding and chaffing.

(b) Alkali treatment of wheat straw.

(c) Addition of unsaturatnd oils (linseed oil).

(d) Effect of added sodium sulphite in the ration.

(e) Effect of feeding water soaked wheat straw,

(a) Feed processing—grinding and chaffing : Experiments have been conducted to
see if the grinding of wheat straw has got any deleterious or beneficial effect on its utilization.
In usual practice the wheat straw is fed in chaffed form in this country. Our experiments
show that the utilization of the crude fibre is depressed both in cow calves and buffalo calves
fed on powdered wheat straw. Grinding of straw for feeding docs not appear to have any
beneficial effect.

(b) Alkali treatment of wheat straw : Experiments were conducted to study the
effect of feeding alkali treated wheat straw on feed intake, nutrients utilization and VFA
production rates in cow and buffalo calves. The straw was treated with 3.3% sodium
hydroxide for 2—4 hours and was fed to the animals. After a pre-experimental feeding of
two months, a digestibility trial was conducted. Simultaneously the production rates of
volatile fatty acids were determined by isotope dilution technique. There was a significant
improvement in the digestibility of dry matter, crude fibre, total carbohydrates and organic
matter, in group3 fed on alkali treated straw. The water consumption Mas also more in
treated group. The VFA production rates in the rumen did not increase to that extent.
One of the possible reasons may be due to excess intake of water, in alkali treated group, the
retention time of straw in the rumen may be reduced, which may affect VFA production rates.
However, the digestibility and fermentation might have increased in the caecum of these
animals and therefore a net gain to them.

(c) Effect of feeding linseed o i l : Experiments were conducted to determine the
effect of linseed oil feeding on the digestibility, VFA concentration and growth rate of cattle
and buffaloes. Six growing calves of each cow and buffalo were taken and divided into two
groups, having three animals in each group. Animals on treatment I were kept on control
diet They were fed wheat straw plus concentrate mixture, vitamins and minerals as per
N. R. C. recommendations. Animals jn treatment II were fed in addition to basal ration,
250 ml of linseed oil. Concentrate Mixture consisted of wheat bran 1 part, groundnut cake 1
part and maize I part. The trial lasted for 90 days.
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It was obicrvctl that dry mutter consumption per kg. metabolic body weight in
treatment II was reduced from 93 g to 60 g und 89 g to 70 g in the case of cow and buffalo
calves respectively. In general, digestibility of dry matter, crude fibre, total carbohydrates
and organic matter was depressed, whereas cihcr extract digestibility was improved in oi! fed
nnimals. Loss of energy due to methane production in the oii fed animals of the two species
was reduced to the extent of 4S%, Total VFA concentration was 30% hightr in buffalo calve?.
Oil feeding reduced TVFA concentration by 5.5% in zebu calves and 20% in murrah
buffalo calve*. In general, oil fed groups could not grow well because thes was a reduction
of 25% of mctabolizable tncrgy avaiiablc to the animals and lower nitrogen balance.

(d) Effect of supplementation of sodium sulphite : Experiments have been conduc-
ted in this laboratory in which sodium sulphite is supplemented to the extent of 1% of the
total ration in growing calves. Twelve animals of hoth species, cattle and buffalo, were taken
for these studies and were divided into 4 groups. One group from each species was fed
control ration and other supplemented ration. The basal ration consisted of wheat straw
plus concentrate mixture, and vitamins and minerals as per NRC recommendations. After a
feeding trial of two months a metabolism trial was conducted. Simultaneously VFA produc-
tion rates were also determined. Our results did not show any beneficial effect on the
utilization of dry matter, NFE and organic matter.

(c) Effect of feeding water soaked straw : Experiments were conducted on
growing cattte and buffaloes to improve the palatability of wheat straw by soaking with
water. Twelve animals were selected for these studies and were divided into 4 groups. The
controls were fed dry chopped straw and the treatment group was fed straw soaked in water.
The feed intake increased on soaking which in turn resulted in more availability of volatile
fatty acids and metabolizable energy to the animals.

(iii) Correlation between VFA concentration and production rates :

For estimations of production rates of acetic, propionic and butyric acids in cattle
and buffaloes, all the three acids labelled with "C or aH, are to be used cither single or
mixed. This is a very costly and time consuming procedure. Experiments were conducted
in our laboratory to examine if there can be established any correlation between the produ-
ction rates of TVFA and individual VFA concentrations in the rumen. Ten sets of experiments
were conducted both in cattle and buffaloes. Concentrations of TVFA and individual VFAs
were determined by GLC. Simultaneously the production rates of all the acids were deter-
mined by isotope dilution technique. The results show that there is a direct correlation
between the total VFA production rates and the concentration and molar percentage of other
acids. Thus for the estimations of VFA production rates, only the molar proportions of
acids and TVFA production rates can be used to determine (he production of individual
acids.

(iv) Studies on the use of liquid diets in cattle and buffalo :

Preston and his group have used liquid diets containing urea and molasses as a feed
Hot system in Cuba. They ruv*e reported better growth in beef animals. We conducted some
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experiments on adult cattle and buffalo over a period of 6 weeks to investigate the feasibility
of feeding liquid diets containing 2.5% urea ad lib. In addition, the animals were also
offered limited amount of protein supplement (fish meal) and wheat straw. In the beginning
the animals did not readily consume the whole ration, but later on they started eating it
After the preliminary feeding, a metabolism trial was conducted to determine the utilization
of nutrients. Various parameters were studied, e.g. microbial activity, cotton thread digesti-
bility, rumen volume, VFA production rates, and digestibility of nutrients. From the
results it appears that the total protozoal counts in the rumen decreased as a result of feeding
liquid diets. Feeding of liquid urea molasses diets with limited quantity of intact protein
through GN Cake or fUh meal along with limited forage intake on the growing cross breed and
buffalo calves have shown that they can grow satisfactorily on these diets which are economic
Studies on milk production are continuing.

(v) Examiaatlon of the nutritive value of protected proteins for sheep :

At CSIRO Prospect, Ferguson and his group, have used formaldehyde treatment of
casein for protecting the proteins from degradation in the rumen. We have conducted
experiments to protect groundnut cake proteins by treating with "C—formaldehyde. In vitro
experiment have been conducted to see if the formaldehyde treated proteins can be degraded in
the rumen by its microflora. Anaerobic incubations were done for various time intervals,
and the release of radio activity from the proteins in the dialysate were estimated on Packard
Liquid Scintillation Spectrometer, There was no release of radioactivity in the incubation
medium even upto 24 hour?, showing that the treatment of formaldehyde can protect the
proteins from microbial attack in the rumen. Feeding trial* were also conducted on sheep
for growth and wool production. The inclusion of smalt quantity of good quality protein
(fish meal) along with protected cake proved very beneficial.

(vi) Determinattoc of urea entry rate and its hydrolysis in buffaloes :

The estimations of urea recycling and its entry rates give a better picture of protein
metabolism in the ruminants, specialty when fed on diets containing urea and other NPN
compounds. The entry rates of urea into the body pool of buffalo catves have been estimated
using a single injection isotope dilution technique. The rates of excretion of urea were
calculated by estimating its total output in urine over 24 or. The difference between the
rates of entry and excretion of urea in the urine indicated the quantity of urea degraded in
the digestive tract i.e. urea-degradation rate. The animals received 2 levels of crude protein,
namely 13% lower and 20% higher than NRC recommendations. There was no significant
difference in the plasma urea concentration and entry rates between both the groups. The
excretion of urea in the urine was more (P<0.0l) in animals fed on high levels of crude
protein. Urea degradation rates were higher (P<0.01) in animals fed on tow protein diets.
The values were 20.O±£.80 and 10.5=1=1.14 mg/min in groups fed on low and high plane of
erode protein respectively, showing that the hydrolysis of urea is significantly better in animals
given rations low in crude protein contents.
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<vii) Determination of nutritive talue index of common forages by in viiro technique »is-a-\is
in vivo In cattle ftnd buffalo :

In the forage breeding programme which is going on throughout India, sarious new
strains of forage cropi are to be tested for their nutritive value. Though it would be better
to test the samples by biological means, but it would be impossible to feed the animals with
ail these new strains if digestibility *s to be determined by conventional methods. Although
studies have been conducted abroad, where correlation between in vitro digestihility with that
of feeding the animals has been shown, reports arc lacking on tropical forages with respect to
zebu cattle and buffalo.

In our experiments various parameters viz. voluntary intake, chemical composition of
forages, in vivo digestibility, in vitro digestibility and TVFA productions were studied. It was
found that the voluntaiy intake is a good parameter for predicting digestibility of energy. None
of the chemical component except crude protein, cellulose and ADI-, could describe efficiently
the feeding value of forages. In vitro digestibility of dry matter and cellulose predicted satis-
factorily the Relative Intake (Rl), Nutritive Value Index (NVI) and digestibility of energy. The
NVI calculated from in vino cellulose digestibility was not different from NVI calculated from
in vivo digestibility of energy. The concentration of TVFA, (CO g DDM was significantly
related with DDM intake. It was concluded that laboratory procedure may be applied for
describing nutritive value of forage, more effectively.

(riii) Measurements of raicrobial growth rates in the rumen :

A new method has been developed with the help of KS and UC for the in vivo
measurement of bacteria and protozoa synthesis rates in the rumen of cattle and buffaloes.
Bacteria and protozoa of the rumen were labelled either with KS or "C by in vitro incubation
and were replaced into the rumen. Tracer dilution Kinetics for open system were applied to
the data obtained as a result of dilution of microbes in the rumen to obtain production rates.
This method will be helpful to evaluate a feed combination of intact proteins and liquid
diets in ruminants as a SOUKS* of nitrogen for microbial protein synthesis for better growth
and milk production.

(ix) Studies on the glucose entry rates and recycling in buffalo calves :

Entry rates of glucose have been measured in buffalo calves by using a dual isotope
dilution method b^sed on' continuous infusion into the blood of (U—UC) D—Glucose and
(6—5H) D—Glucose at a precise controlled rate for 540 min. After 5 hours a plateau was
obtained in the specific radioactivity of the plasma from which glucose synthesis and entry
rates were calculated. The average entry rates of glucose were 112 and 145 mg/rnin measured
by '*C and SH labelled glucose respectively. About 23% of the glucose carbon was
recycling in the pool. The average recycling rate was 33 mg per min.

(x) Measurements of the entry rates of amino-acids in the blood pool of buffalo calves :

The entry rates of aniino acids into the body pool have been estimated in Murrah
buffalo calves using a single injection isotope dilution technique. The calves were fed
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2 levels of crude proteins, namely 13% lower and 19% higher than NRC recommendation.
The concentration of free amino acids in piasma were 5 49 and 7.17 mg/100 ml in animal fed
on low and high crude protein diets respectively. Amino acid entry rates were higher in
animal fed on high protein diets. The values were 79.17 and 117.78 mg/min in groups
fed on low and high planes of crude protein respectively showing that the availability of
amino acid is better in animal given ration high in crude protein contents.

(xi) Measurements of carbon dioxide production rates in ibe rumen of buffalo calves :

The production rates of carbon dioxide in the rumen of bulTalo calves have been
measured by single injection isotope dilution technique. One group of calves received 13%
less proteins and (he other 2G% more than the NRC recommendations. About 250 «ci of
NaH"CO3 was injected in a single dose into the rumen through a cannula and mixed
manually with ihe content1?. Sairples of the rumen liquor were drawn for 560 min and were
analysed for the specific radioacitivity of carbon dioxide. The decline in the specific
radioactivity as a function of time was fitted to an equation. The dilution curves were
described by a sum of 2 exponential components. Mathematical equations were used to
estimate the total CO3 entry rates in the rumen. There was a wide individual variation in the
production rates of CO, between the individual animals. The production rates were not
statistically significant between the 2 groups.

(xit) Measurements of radio-iodine uptake by thyroid gland and CO, production rate in sheep;

Carbon dioxide production rates were studied in sheep by infusing the solution of
NaH"CO3 for nine hours through jugular vein. Plateau in the specific radioactivity of CO8

was obtained after 3 hours. The average carbondioxide production rates were
143.5-fc21.68 rnl/min. Significant correlation (r=0.89 ; P<0.01) was obtained between CO2

production rate (y) and metabolic body weight (x).

Simultaneously the iodine uptake by the thyroid gland was also studied. The sheep
were given a subcutaneous injection of radioiodine (20 wci m l ) on the medial side of hind limb.
The maximum uptake of radioiodine ranging between 6—12% was observed after 72—96
hours of injection. There was no significant correlation between iodine uptake and metabolic
body weight and CO3 production rate.

(xiii) Determination of body composition with the help of TOH :

3H8O has been used along with antipyrine and direct slaughter technique to determine
the water space and body composition in buffalo calves and sheep under various dietary
regimes.
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Isotopes and Radiation in Parasitology

Facilities

(i) Irradiation facilities:

The radiation source is Gama-Chamber 900 holding 500 curies of cobalt—60 and
installed in the Division of Parasitology, Indian Veterinary Research Institute, Izatnagar. It
was developed by the Bhabha Atomic Research Centre for radiation research in different
fields. The Gamma-Cfcambcr—9Qrt is a compact and self contained irradiation volume of
approximately 1000 c.c. This unit emits a dose rate of 1600 r per minute and is also provided
with adequate shielding. A similar Gamma-Chamber has also been installed at the Regional
Station, Sringar for the large scale production of the lungworm vaccine.

(ii) Use of radioactive material :

Facilities arc available, and are being further organised for the use of radio-isotopes
as a research tool, for studying the manifold problems of parasitic infections ir domestic
livestock and to devise measures for the prevention of losses due to the parasites.

Facilities are currently available for the use of radio-isotopes like 5lCr, MFe and also
for trace labelling proteins with radioactive iodine and measuring the energy of radiation by
means of a scintillation counter.

(iii) In-vitro culture and immunological studies :

Facilities are available for the use of isotopes techniques to study the mechanism of
immunity to parasites and to find out the nutritional requirements of the various parasitic
species. Requisite facilities are available for cultivation of parasites in vitro, which represent a
number of special problems due primarily to their complex physico-chemical requirements.

Important Lines of Research

A research project for the use of isotopes and radiation in Parasitology was 6tarted
during 1969 at this Institute. This projeet was supported by the United Nations Develop-
ment Programme and the International Atomic Energy Agency. Under this project a
nuclear research laboratory, for the application of ionizing radiation and radio-isotopes, was
established in the Division of Parasitology, It should be appreciated that the scope of
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work with isotopes and radiatiun in parasitology has considerably increased during the last
live years. At present, the work on the following aspects is under progress in this division :

(i) Lung worm Disease :

Woik is under progress on :

(a) Radiation attenuated lungworm vaccine : Following extensive laboratory and
iield studies, a radiation attenuated lungworm vaccine, for the control of the
lungwonn disease due 10 Dicnocaulusjilaria. has been developed. The vaccine
is administered orally and consists of two doses, first doseoflOCO irradiated
larvae and the second dose of 2000 irradiated larvae given at an inteval of
four weeks. Large scale production of this vaccii e will now be undertaken.

(b) Lungwcrm epidemiology: close screening of wider areas with different geog-
raphical pattern to establish the rate and intensity of infection and to investigate
the animal breed susceptibility to lungworm. The epidemiology of Dictyocau-
liasis is being investigated with respect to seasonal pasture migration of thj
animals.

(c) Investigations on the biology of lungworm, Dictyocaulus filaria and other
species of lungworms with respect to specific climatic conditions of this country.
Radiation effect of gamma rays upon the larvae of D. filaria is being investigated
more intensively.

(d) Studies on the pathology of both ovine and caprine Dictyocauliasis whi Ji is
also associated with Varestrongylus pneumonieus infection.

(e) Immunological studies related to developing a suitable procedure for an tarty
detection of specific antibodies to lung*orm, such as fluorescent antibody
technique, to diagnose clinically non-patent disease. Studies are also in
progress to find out the quantitative and qualitative change in immunobodies
which will provide useful information about the host immune status and eiso
the immune mechanism operating in lungworm infection.

(ii) Investigations on the gastro-intestinal nematodes of ruminants with relevance to
vaccination.

(iii) Studies on the immunology of Fascida gigantica and the possibility of deve-
loping a vaccine.

(iv) The use of radiation in the development of methods of immunization against
protozoal direaes, e.g. Trypanosomiasis, coccidiosis.

(v) Pathophysiology of parasite infections. Investigations have been undertaken
to study the dynamics of plasma protein and erythrocyte matabolism with
special reference to changes such as anaemia and hypoprotcinemia by using
radio-isotopes such as plasma protein labels 1311,125I, and the erythrocyte labels
MCr and S9Fe isotopic techniques for the measurement of body fluid volumes of
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domestic animals and the changes brought about by parasitic infections especially
changes in body water and body water turn over.

(vi) In viiro culture studies to find out the nutrition requirements of the parasites
and to also lind out precisely if the parasites live on digestion products of the
hosts food or on the host itself. This is being done with the use of suitable
labelled ..ictabolitc.
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Research Activities in Animal Physiology and Endocrinology

The productive and reproductive functions of livestock are controlled by the
endocrine glands. These organs function in an organized manner and influence the quantity
and the quality of the products obtained from the livestock. Obviously the basic information
on the status of different hormones is pre-requisite for improvement in the productivity of the
Indian livestock. The common problems in animal reproduction include late maturity, silent
heat, anovular cstross, embryonic mortality and seasonally in breeding in some species. It
is believed that such conditions are related to endocrine dysfunction.

Research Activities la Aaiaul Physiology a*d En*ocri«olotj :

The research activities in the Endocrinology Section of this Division were strength-
ened with the assistance of the Uuited Nations and International Atomic Energy Agency.
Tfcc research activities since 1969 can be catagorised as following :

(a) Assessment of the hormone levels of Indian and Crossbred animals under
different climatic conditions* (b) Use of exogenous hormones in augmentation of ?Hmu.
production and reproduction, (c) Artificial induction of lactation, (d) Endocrinological
investigation on the reproductive dysfunction in ruminants (Buffaloes and Goats).

The implications of the thyroid gland in the climatic stress, production of repro-
duction of the animals are well documented. This laboratory has therefore undertaken
studies on the thyroid gland function in relation to the climate. Six different approaches
utilizing tSft labelled WI and labelled thyroxine and tri-iodothyronine have been standardized.
The studies carried out in the Psychrometric chamber on the cow bulls revealed that
the avenge percentage ofT s—

mI (Tri-iodothyronine—lMI) uptake by the resin was signi-
ficantly different under different environmental conditions. High temperature suppressed the
activity of the thyroid gland, whereas the lower temperature could appreciably elevate the
gland activity. Utilizing the same technique, it was alto observed that the thyroid activity
of the lactating hobtein cows was higher (P<0.05) than the nonlactating female of the same
breed.

Some preliminary observations were also made in different breeds of cows and
buffaloes, using the technique of measuring the uptake of T,—mI by the resin.

Observations were made on the thyroid gland activity of Black Bengal and Barbari
goats during the hot and dry weather employing two different techniques—The technique of
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Placement of a goat for uptake of 131I by the thyroid gland.
Five to six observations are recorded in area of the thyroid
gland to locate the actual area of the gland exhibiting

maximum activity



Management of the animals in in vivo isotopic studies
During the period of the investigation goals are restricted in Metabolic cages.
Special care is taken to collect their faeces and urine for their proper disposal

Studying the 13II uptake by the thyroid gland in Goats with the help of
medical spectrometer

The uptake of n i I by the thyroid gland is recorded at different time intervals
after the injection of the radioactive Iodine
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measuring the uptake of labelled—1311 by the ihyroid gland and determination ofPB—"U
conversion ratio. It was found that the activity or the thyroid gland was more active in
Barbari goats than Black Bengal goats. Studies were also made during the hot humid season
on the thyroid status of the two sexes of the Black Bengal goats. The T3—

U1I resin uptake
in the twenty four months old males was found higher than ilic females of the same group.
However, no significant diffeicncc could be observed in the males at the age of 12 and
24 months.

The gonadotrophic activity of the anterior pituitory gland and estrogen level in the
urine of the buffaloes with reproductive dysfunction is under investigation.

Exogenous hormones have been tried for synchronization of heat in goat and sheep
Synthetic progestogen—Melcngestrol acetate (MGA) was found to be effective in synchroni-
zation of heat. Utilizing the technique of measuring T3—

131I resin uotake, ihc thyroid
status of the animals under the influence of the exogenous adrninistrat.on of such hormone
is underway.

Artificial induction of lactation has been also tried in sterile cows. In one of ihe
experiments conducted, lactation was induced in barren cows by exogenous administration of
hormones. Detailed investigation showed that the composition of the milk obtained by arti-
ficial induction was quite similar to the one obtained under natural lactation. Further tests
carried out in rats showed that such a milk was free from any deleterious effect on their
fecundity.

Proposed Future Activities :

It is proposed to assess, the endocrine status of the Indian livestock and to evaluate
the use of the hormones for improving production and reproduction in the livestock. In these
studies the contemporary isotopic techniques shall be used.

Radio-immunoassay and competitive protein binding techniques will be standardised
for the determination of the sex steroids and protein hormones. These techniques shall
eventually make use of the tritium labelled (H8) and iodine labelled (U!l) hormones.

The use of the tracer techniques in endocrinological investigations shall be of great
advantage in understanding the endocrine status of the animals in health and disease and
shall be useful in suggesting the judicial use of the hormones to improve upon the animal
production.
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Further, the following studies have also been conducted. These are under
active preparation for publication.

1. The influence of environmental temperature on thyroid gland function in cattle.

2. Comparative studies on the activity of the thyroid gland in black Bengal and
barbari goats.

3. The T3—
123I resin uptake test in Pashmina & Barbari goats.

4. Thyroid activity in different breeds of cows and buffaloes.



Radioimmunoassy of Steroids
Evaporation system for the evaporation of extracts prepared

from unknown samples (Plasma) for radioimmunoasiy


