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Although, investigations have been undertaken on the effects of 
hypothyroidism in goats and useful information gathered, there has not 
been any investigation on the thyroid pathology in cattle. Recognition 
of the existence of sub cl inical hypothyroid state in the animal population 
and consequent increased susceptibility to infection and subfertil ity is 
of paramount importance for adopting suitable preventive measures to 
reduce reproductive disorders and loss due to lowered production and 
mortality in animals. Therefore, an investigation was undertaken ~ to 
elucidate the cl inical features cf hypothyroidism in calves induced 
experimentally using thiourea as the goitrogen. 

Materials and Methods 

Fourteen, clinically healthy, two to three months old male cross-
bred calves were randomly selected from the Livestock Research Station, 
Thiruvazhamkunnu for the study. Thiourea (HZ NCSNH.,—Sarabhai-M-
Chemicals) was administered daily by the oral route at a dosage level 
of 150 mg/kg body weight. The thiourea was administered as a bolus 
mixed with jaggery. Clinical parameters namely body weight, haemogram 
(total RBC, NBC, differential leucocyte count, packed cell volume,

-haemoglobin content), serum cholesterol, serum protein bound iodine 
and total plasma protein of all the animals were recorded before the 
commencement of the experiment and subsequently at fortnightly inter-
vals. The calves were observed daily and cl inical symptoms, if any, 
manifested were observed and recorded. The study covered the following 
aspects. 

a) Weight gain and growth rate 

b) Observation of clinical symptoms 

c) Haemogram values 

d) Estimation of total protein content in blood plasma. 

e) Estimation of serum cholesterol. 

f) determination of protein bound iodine. 
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Every time five millilitres of blood were drawn from the jugular 
vein employing EDTA as the anticoagulant. Another five mill ilitres of 
blood were also collected separately without adding any anticoagulant• 
The then separated serum was used for the estimation of serum 
cholesterol and PBI values. 

The data on weight gain, cholesterol and PBI were analysed 
using paired 't' test. 

Results 

Clinical behaviour and symptoms: 

The animals were apparently normal and healthy during the first 
fortnight. Subsequently there was progressive dullness and weakness. 
The hair coat was dry and coarse. There was irregular shedding of hair 
more markedly on the belly, thigh, neck and dewlap region and this 
resulted in patchy ares of alopecia (Fig. A). They became lethargic, 
inactive and showed marked disinclination to move. The gait was 
unsteady. They were mostly in recumbent posture. They carried their 
head in drooping position. The muzzle was markedly dry. Slight to 
moderate oedema was noticed on the face below the eyelid, jaw region 
and lower parts of the body. There was slight to moderate watery 
discharge from the eyes. 

Weight gain: 

The data on the weight of calves during the experimental period 
are given in Fig. 1. Most of the calves gained body weight during the 
first fortnight and subsequently there was a gradual and progressive 
reduction in body weight. But in two of the calves initial sf~arp drop 
in body weight during the first fortnight was followed by moderate 
increase in body weight and subsequently there was steady reduction in 
bocly weight towards the termination of the experimental period. On 
the contrary, the control group of animals recorded a gradual but appre-
ciable increase in body weight. 

By making use of the paired 't' test the mean ~Neight of the 
control and experimental calves was compared and the reduction in 
weight in the experimental calves was compared with the control calves 
and was found to be statistically significant at the end of second fortnight 
and during the third fortnight (P <0.05). 

Serum protein bound iodine: 

The data on serum protein bound iodine are presented in Fig.2, and 
Table II. Though the P31 level recorded, a gradual decrease initially the 
decrease became statistically significant during the second fortnight in the 
animals dosed with thiourea as compared with the control animals which 
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recorded a slow and gradual rise in PBI levels in the serum. Lowest 
level was noted in animals which survived the entire experimental period. 

The mean PBI levels of the control and experimental group of 
calves were compared by making use of paired 't' test and the reduction 
of PBI level in experimental calves was found to be statistically signi-
ficant at the end of the second fortnight. 

Serum cholesterol: 
The data on serum cholesterol level of the animals are presented in 

Fig. 3. and table III. 
Statistical analysis employing paired 't' test for the comparison of 

the mean of control and experimental group showed that the increase in 
the serum cholesterol level in experimental calves was statistically 
significant by the second fortnight. 

P/asma protein level: 
The data on the plasma protein level of the animals are presented in 

Fig. 4. and table IV. 
Comparison of the mean of the control and experimental group 

using paired 't' test showed that the increase in plasma protein level in 
experimental calves was statistically significant by the second fortnight. 

Haemogram: 
The haemogram of the experimental animals is presented in table V. 

The experimental animals showed anaemia as indicated from the pro—
gressive reduction in haemoglobin (Fig. 5), PCV and total erythrocyte 
counts. The other values did not show any significant change. 

Discussion 

In the present study thiourea was administered at the rate of 
150 mg/kg body weight to induce hypothyroidism and to study its clinical 
effects. Experimentally induced hypothyroid state was characterized 
clinically by disturbance in growth. There was stunted growth and pro-

gressive weight loss in all the calves dosed with thiourea. Similar obser-
vations were made in hypothyroid goats by Sreekumaran (1976) and 

Table I 
Body weight of calves during experimental period 

Means 
Control 

(kg) 
Experimental 

(kg) 
Initial 39.933 38.300 
Ist fortnight 41.533 36.675 
2nd fortnight 42.466 34.175 
3rd fortnight 41.900 30.525 
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Table I 

Serum protein bound iodine level of calves 

Means 

Control 
(«gj100 ml) 

Experimental 
(f~gj100 ml) 

Initial 4.100 4.616 

Ist fortnight 4.233 4.050 

2nd fortnight 4.400 3.366 

Table I I I 

Serum cholesterol level of calves 

Mean 

Control 
(mg;100 ml) 

Experimental 
(mg/100 ml) 

Initial 163.420 160.005 

1st fortnight 171.063 190.968 

2nd fortnight 173.990 224.823 

Table IV 

Plasma protein level of calves 

Mean 
Control 

(gj100 ml) 
Experimental 
(g/100 ml) 

Initial 7.566 7.266 

1st fortnight 7.666 8.100 

2nd fortnight 7.833 8.750 
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Table V 

Haemogram of~experimental animals—Calf No. M 52-5(a) 

Parameters experi-
ment 

Before First Second Third Fourth Fifth Sixth 
fort- fort- fort- fort- fort- fort-
night night night night night night 

9.3 7.73 7.65 5.7 5.5 
9.5 7.2 7.6 5.7 4,8 

RBC million/ f~ I 

Hb g/dl 

PCV ~.o 

Leucocytes;',« 

DC`% 
Lymphocytes 

Neutrophil 
(band) 
Neutrophil 
(segment) 

Monocyte 

Eosinophil 

Basophil 

7.1 

9.4 

26 

8.450 

31 31 32 24 23 

9.1450 5.800 10.350 11.350 9.775 

84 76 88 

1 3 

15 21 10 

— 1 

— — 1 

60 62 7.2 

2 

38 34 24 

— 1 

2 3 1 

Calf No. 750-5 (b) 

Parameters 
Before First 
experi- fort-

ment night 

RBC 
million;'«I 

Hb g;dl 

PCV~o 

Leucocyte/,« I 
D C °~o 
Lymphocytes 

Neutroph i I 
(band) 

Neutrophil 13 10 
(segment) 

iJlonocyte 

Eosinophil 

Basophil 

Second Third Fourth Fifth 
fort- fort- fort- fort-

night night night night 

5.2 8.8 6.6 

8.4 8.6 7.8 

31 35 26 . 

7100 6050 4900 

82 87 88 

3 2 1 

Sixth 
fort-
night 

6.4 3.9 4.2 3.6 

7.5 6.4 5.0 '4.2 

24 22 19 16 

5850 9950 3050 3450 

58 54 56 62 

6 39 44 39 37 

1 1 2 

— 3 

1 

- 1 

3 1 4 

1 
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(Lamberg and Grasbeck, 1955). An increase in plasma globulin was 
reported in thyridectomised Merino ram (Belonje, 1967), in poultry 
(Nangia et al. 1975) and in goats (Sreekumaran, 1976; Reddy, 1982). 
Nanjia et al. (1975) attributed the accumulation of blood protein to the 
defective utilization of nutrients in the absence of thyroxine. Crispell and 
Wilson (1964) reported reduction in both anabolism and catabolism of 
protein in hypothyroidism; catabolism being more reduced than anabolism 
and this accounted for a rise in plasma protein level. 

The animals dosed with thiourea to induce hypothyroidism showed 
a significant decrease in the serum PBl level. This observation confirm 
to the results of experimental hypothyroidism in sheep (Lascelles and 
Setchell, 1959), in bull (Lewis, 1956), in spontaneous hypothyroidism in 
sheep (Watson et al. 1962), and in goats (Sreekumaran, 1976); Reddy, 
1982) . Thiourea was observed to cause hypothyroidism by inhibiting the 
organification of iodide and the subsequent formation of iodothyroxine 
and their coupling to form iodothyronine (Mayberry and Astwood, 1961). 

All the experimental animals recorded a decrease in total erythro—
cyte count' haemoglobin value and packed cell volume. This observation 
is consistent with that of Sreelcurnaran (1976) and Reddy (1983) 
indicating that a deficiency of thyroxine would lead to anaemic state. 
Adamson and Finch (1966) demonstrated a decrease in erythrocyte 
production in hypothyroidism. Rivlin (1971) observed a reduction in 
intestinal abruption of vitamin B~2 as a significant effect of hypothy-
roidism in man. These factors may playa role in causing anaemia in 
hypothyroidism. 

Summary 

With the objective of studying the clinical features of hypothy-
roidism experimentally hypothyroidism was induced in male calves employ-
ingthiourea as the goitrogen. 

Cl inically, all the experimental calves manifested progressive 
weakness, dullness, marked reduction in feed intake, irregular shedding 
of hair and subcutaneous oedema. The serum PBI level of the experi-
mental calves recorded a significant decrease. The serum cholesterol 
and plasma protein levels were high when compared to the control 
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animals. The hypothyroid animals were anaemic. The haemoglobin level 

registered a progressive decrease when compared to the euthyroid control 

calves. 

Iry o ~ cn n_n 

a,cmb~a~'le~~'ltab ~ca2~n~~~~'1~ ~~~sb~" ~►~~n.~c~o ~~a~ca~"c~~~"cw'1 

crvo ~m3~~~~ ~°n~a~"l~sar3o~ 2to'l~~b~~vasrn~c~1. ~,cma~b~ls~~ ~"~9~rn`1 

~a ~~~~~b~ ~nn~~a ~,~1~annrm" ~a~~a~~bo ~~m~°rma. c~~3crv"ct~~~~ 

~e~cvasb ~~sacm~~~a~ ~amlmlm~ ~~os~bcmca»~ao a~~~. 
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