PLASMA CONCENTRATION QF L. THYROXINE {7s), L. TRHODOTHYRONINE

(T:) AND CERTAIN OTHER BLOGD BIOCHEMICAL CONSTITUENTS IN
GROWING CROSSBRED (Bos taurus X Bos indicus) CALVES

D. C. Shukla', V. P. Varshney, P. 8. P. Gupta and B. B. Mahapatro

Divisian af Physialogy and Climatology Indian Veterinary
Research Institute, Izatnagar (U.P.) 243122, India

Summary

The rclationship ol thyroid status and certain Elood biochemical constituents with body weight
gains (ADG) and sge (13 te 96 weeks) was studied in Holstein Friesian X Hariana (1/2F X 1/2H)
crossbred male ealves by assessing their plasma trijado thyrenine (Tg), thyroxire (T,), scdinm, poias-
sinm, fotal proteins and cholesierol level at (we erergy levels. Rady weight pains (ADG) were higher
during the 50 to 72 weeks of age and declined thercafter Thke plasma T, conc. was Significantly
(p < 0.01) higher during this period ccmpared to all other periods. There was no significant variation
due (o energy level Overall mean plasma T, cone. was 1.]9 + 0.12 ng/ml. Plasma T, conc. did not
show any significani variation either between the differenl age perinds ar between the two cnergy
levels. The mean plasma T, canc. was 37.34 & 1.32 ng/ml.

The plasma sodium and pelassium concentration did not vary sigmificautly due tc energy levels
Rut amnongst the different age periods, sodinm concentratian was highest (147 70 + 2.29 mFEq/l.)
during 49-60 weeks ol age and lewest (134.70 4 1.78 mEq/Ll) during 13-24 weeks, where as far
potassium concentration changes were nonsignificant. There was very little variation amongst other
periods. Plasma pratein level was higher at [00%, energy level than at 75%. Amangst the differem
age period, it was sien.ficantly lower (6.44 4 0.36) during 13 16 24 weeks of age thar a1t 37 10 48
weeks of age(7 14 4+ 0 11). Plasma cholesterol values were higher for 759, encrpy level than that of
100%,. Relwcen the perioids 1 was highest during 61 to 72 weeks of age arnd the differences amongst

the age pericds were highly significant.
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Introductian

Thyroid hormenes have keen shown to contrel
many physiological funcuion including cellular
metabolsim (McDonald, 1980). Effarts have been
made to study the effect of season, age. breed.
pregnancy and lactation (Henneman, et al., 1955;
Khub and Goel, 1984; Refsal, 1984). Serum L.
thyroxine (T,) level has heen reported to decrease
with age in hoth the sexes, but L. triiodathyro
nine (T.) decreases with advancing ages in male
rats only (Tong, 1985).

Serum pratein values have heen reported for
calves {Shannan and Lascelles, [966; Dalton,
1967) and cows {Dimopoullos, 1961; Tashjian et
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al, t968). Also the serum protein concentration
as a function of age has been reported for dairy
caltle (Larson and Tauchherry, 1959; Mylrea and
Healy. 1968). Likewise plasma chalesteral con-
centration has hcen reported for dairy cattle in
various indigenons and exotic breeds. Blood
electrolyte halance has been studied in dairy cattic
by many workers {Mc-Sheery and Grinyer, 1954,
Fisher, 1960; Tumbleson, 1973). However, very
little information is available on changes in plas-
ma thyraxine, tritodothyronine level and the blead
biochemical canstituents leve] due to age in cro-
sshred calves (Bos taurus X Bos indicus) and
na information is available on relationship of
these levels with grawth rate and dietary energy
level. Therefore, an investigation was made on
plasma levels ol these constituents in crosshred
(Holstein Friesian X Hariana) calves from 13
to 96 weeks of age as related to their growth
rate and the dietary energy level.
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Viaterials and Methods

Experimental animals and dielary regimen

Ten crossbred (Holstein Friesian X Hariana)
male calves (12 weeks old) received from Live-
stock Production Research (Cattle and Buffalo)
Division ol this Institule were used in Uhis
investigation. The calves were put either on stan-
dard ration as per Kearl (1982) or on 25% less

TABLE 1. COMPOSITION OF RATION

energy ration. Digestible crude protein was pro-
vided 1o meet out full protein requirement to
both the groups. Thus one group was provided
100 percent (E.LI) and the other group 75
percent of its energy requirement (E.L.II). Con-
centrate mixture and roughage was provided 1o
meet oul (heir nutrient requirements for body
weight pain of S00 gf/day. The concentrate to
roughage ratio was 50:50.

Energy level

1
Physical
— Groundnut cake 20
- Crushed maizc 40
— Wheat hran 37
— Min. mixture 2
— Salt 1
Chemical gl100 g
— Moisture 8.0
— Crude protein 17.85
— Ether extract 2.57
— Crudc Mbre 7.95
— Energy contents (MJ/kg DM) 18.69

~ Concentrate __ Roughage
Energy level
I
45
25 Wheat straw
27
2
D.M. basis
5.0 1-2
22.58 2.50
3.10 0.08
8.58 39.00
18.56 17.70

Concentrate mixture was supplemented with
neussmin Forte (M/s Sarahbai, India) @ 250 gf
100 kg for mineral and vitamins and Vitablend
(M/s Glaxo, India) for Vitamin A supplement,

Hormone assay

Heparimised blood samples were collected from
Jugular vein every fortnightly at 9.0 AM. until
96 weeks of age from all the calves and plasma
was separated ount and preserved at —20°C + 5T
untill analysis. 1. Iriiodothyronine (Ty) and L.
thyroxine (T.) were estimated by radioimmunca-
ssay methods (Bhandarkar and Pillai, 1982) using
RIA kit (Bhabha Atomic Rescarch Centre, Bom-
hay, India). Inira and inter assay coefficients of
variations were recorded as 8.6 and 11.8% for
T, and 9.2 and 12.29 for T, respectively.

Chemical analysis
Total proteins were estimated by the method
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of Rcinhald (1953) and cholesterol was cstimated
by the methad of Watsan (1964). Sodium and
patassium concentrations were estimated as des-
cribed by Oser (1965) using ‘Biochem’ digital
flame photometer.

Statistical design and analysis

The data were classified into six age periods
representing 25-36, 37-48, 49-60, 61-72, 73-84 and
85 (o 96 weeks of age for T, & T, whereas for
other parameters with an additional age period
of 13 1o 24 weceks, analysis wus made between
seven periods, for the differences due to age and
energy level. The experiment was conducted
following the randomised block design. The data
were analysed by analysis of variance (Snedecor
and Cochran, 1967) and the diffcrences between
the group means were tested by Duncan’s multiple
range test (Steel and Torrie, 1960).
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TABLE 2. CONCENTRATION OF TRIIODOTHYRONINE (T,) AND THYROXINE (T,) IN BLCOD PLASMA

Age periods Triiodothyrenine {T.) Thyroxine (T,)
_ (weeks) {ng/ml) (ng/ml)
25 to 36 0.56 + 0.07° 35.33 + 2.68
37 to 48 0.77 + 0.09° 37.82 + 2.87
49 to &0 2.54 4 0.04b 35.71 + 2.4}
61 to 72 1.54 4+ 0.31° 39.69 £ 3.46
73 to 84 0.82 4+ 0.07* 42.13 4 4.02
&5 to 96 0.88 + 0.05° 35.59 + 2.46
1009, energy (level 1) 1.25 + 0.16° 3595 +1.50
75% energy (level 1) 1.14 4+ 0.18° 37.07 + 2.0t

Means with commen superseripts are not significantly different.

Results and Discussion

The body weights were recorded fortnightly
and cumulative body gains calculated as average
daily gains (ADG) gf/day for the entire period
of the study (24 to 96 weeks of ape). ADG for
the period [. 0. 0, IV, V and W were 422 4
10.32, 510 £ 7.2, 505 + 11.64, 501 £+ 7.21, and
439 £ 13.90 at 100% and 398 £ 1191, 479 +
12,90, 497+ 16.50, 513 + 12.4], 497 4 11.40 and
389 + 12,30 g at 75% energy levels, respectively.
Thus, it is evident from thesc values that the
maximum body gains were obtained during the
61 to 72 weeks of age at both the energy levels.
_ The values of plasma T, and T, conc. (ng/ml,
X & SE) for the different age periods and energy
levels are given in table 2. It is evident from
these values that the thyroid activity as expressed
by plasma T, and T, levels changed with thc age
of calves. Plasma triiodothyronine (T;) values
vatied from 0.72 £ 0.08 to 2.61 £+ 0.45 ag/m! in
ET. T and 046 009 to 247 4+ 0.63 ng/ml!
in E. L. T. The overall means for the two
energy levels were recorded as 1.25 4+ 0.16 and
1.14 £ 0.18 ng/ml at E.L. ] and [[ respectively.
The plasma T, conc. between these two energy
levels did not vary significant!y. The mean plasma
tritodothyronine cone. for the different age periods
ranged from 0.56 £ 0.07 to 2.54 + (.04 ng/ml.
This indicated significant (p < 0.01) change in
T, conc. during different age periods. The lowest
cone. was recorded at the age period of 24 to
35 wecks whereas the maximum conc. was re-
cordec between 49 10 60 weeks. The plasma T,
cone. has shown significant {p < 0.01) risc from
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25 to 60 weeks and then declined gradually but
significantly (p < 0.01) through the remaining
periods. This rising trend in the plasma T, values
upto the age of 60 weeks and decline thereafter
as evident at both the energy levels in this ex-
periment, indicates that the variations in energy
levels used in this study did not effect the trend
of thyroid activity except thal at EL. JI the T,
levels have shown a slight rise at the period V.
The highest plasma T, conc. was obtained at the
age between 49 to 60 weeks at both the energy
levels. When this was compared with growth rate
(ADG), the two peaks have coincided. The ADG
also was highest during the period [l and TV
and declined therafler. Thus the plasma T, conc.
seems to be significantly related with the growth
rate and age of the animal.

Plasma thyroxine (T,) conc. varied from
32.3d + 1.85 (period ] at EL. 1) to 4305 ¢
544 ngfml (period V at EL. [I). Plasma T,
cone. has also varied between the perieds at the
two energy levels but there was no specific trend.
The T, conc. shown rise and fall from penod
to period. There was no significant variations
in T, conc. amongst the different age periods.
However, the variations between the animals were
significantly high and that might have been the
reason for non significant effect of age on plasma
T, concentration. Similar observations have been
reported for exotic breeds (Curtis and Abrams,
1979: Refsal et al., 1984), as the later work-
crs have recorded an inverse relationship of T,
and T, with age. Oaka-Souda et al. {1977) have
also, showed the characteristics feature of plasma
T, and T, conc. with the developmental changes
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in rats. They reported hormonal peaks at critical
periods of rats development and decline thereafter.
Tong {1985) also reported decrease in serum T,
conc. with age 1 both the sexes while in T; conc.
age associated diminution in male rats cnly.
However, lrvin and Trenkle (1971) could nol
record any influence of age or breed on plasma
protein bound iodines 1o the catlle, but Long
et al. {1951) have observed marked decline in
blood PBI! levels with age upto 34 years and
thereafter a gradual decline.

1t is well known that triodothyronine is
physiologically more active than thyroxine and
provides better indication of metabolic status aof
the animal, which has also been rellected in this
study. Simdar hypothesis has been suggested
carliar (Refsal et al., 1984) also for lactaling dairy
Cows.

The mean concentrations (X and S.E.) of total
proteins, cholesterol, sodmwm and potassium for
the different peniods and energy levels, are given
i table 3.

The plasma total protein concentralion was
obscrved as 6.88 4 0.24 and 6.50 4+ 0.33 g/dl for
100%, and 75% cnergy levels respectively. Thus
the calves mamtained on 100%, energy level had
significantly (p < 0.05) higher plasma total pro-
teins than the caves on 75% energy level
Amongst the different age periods the protemn
concentration was lowest (6.44 £+ 0.36 g/dl) during
the 13 to 24 weeks of age and highest {(7.15 £
0.11 gidl) during 37 to 48 weeks of age. The
variations belween the age periods were significant

{(p < 0.05). Dimopoullos {(1961) and Tumblcson
et al. (1973) reported a linear increase in serum
protein contents with age in comparatively older
(i to i0.5 yrj Gurnsey and Holstein cows. The
valucs reported by lhem were higher than the
valies observed here for the crossbred calves.
However, present values agreed with those of
Tashjian et al. (1968). Though the trend of in-
crease in plasma proteins with increasing age was
present in this experiment the rise was not as
marked as observed by Larson and Touchberry
(1959), Riegle and Mecller (1966) and Tumbleson
et al. (1973).

Mean cholesterol concentrations were 30 4
10.51 mg/dl and 144.00 + 2.03 mg/dl in 100%
and 75% cnergy fed animals respectively. Amongst
the different age periods, it was lowest (101.20
+ 4.82) during the first period and highest
(162.00 4+ 7.49) during the V age period. Thus
there was a significant (p < 0.01) effect of enecrgy
level as well as of age periods on the plasma
cholesterol concentration. There was a steady
increase in its concentration with increasing age
upto 72 weeks similar to that as reported earlicr
{Arave et al, 1975 Rowland, 1980).

Mean plasma sodium concentration was
137.20 4+ 2.35 mEq/L and 138.40 4+ 1.63 mEq/L
al 100% and 75% cnergy levels respectively and
no significant difference was found. Between the
different age periods, the calves at the age of
13 to 24 weeks had the lowest (134.70 + 1.78
mEq/l) sodium concentration and the highest
(147.70 £ 2.29 mFEq/1.) between 49 to €0 weeks.

TABLE 3. MEAN CONCENTRATION (X AND S.E.) OF BLOOD CONSTITUENTS FOR DIFFERENT AGE PERIODS

Ape’periads Sedium Potassium Plasma total Total cholesterol
= | (mEg/L) {mEg/L) protein (gm/dl) {mg/dl)
13 to 24 weeks 134,70 4 1.78® 485 + 0.108 6.44 + 0.36° 10020 + 4.82°¢
25 to 36 weeks 138.90 4 1.67 497 + 0.41° 6.90 4 0.13%¢ 11370 + 4.84°
37 to 48 weeks 41,30 4 1.48° 470 + 0.122 705 + 0118 13220 + S.27°
49 to 60 weeks 147.70 £ 2.29¢ 502 + 0.14 6.97 £ 0.172® 15100 £ 6.012
61 to 72 weeks 135.50 4 2.89®° 474 + 0188 6.63 £+ 017 162.00 = 7.49%
72 ta 83 weeks 13820 4 1.69% 4.85 + 0.16° 6.87 4+ 0.142¢ 156.40 + ¢€.722
84 10 96 weeks 137.80 £+ 1.37° 4.57 +0.112 6.74 + 0.218¢ 13700 + 6.67°
Energy level
1007, 137.20 4 2.35% 485 + 0.108 6.88 + 0.248 130.00 + 10.51¢
75% 138.40 4 1.63% 4.78 + 0.064 6.50 + 0.33¢ 144.00 + 8.03°

Means with different superscripts significantly.
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The difference between highest and lowest was
sigotfrcant (p < 0.01) “Tumblesen et al (1973)
have also repcrted the sodium concentration lo
vary from 132.8 to 1399 mEg/L in Gurnsey and
Holstein dairy cattle, but did not record any
change in sodium concentration in mature ani-
mals. The values recorded here are in agreement
with these of Evans and Phillipson (1957), Tum-
bleson et al. (1973) and Rowland (1980).

The mean plasma potassium concentraticn
was 4.85 + 0.10 and 4.78 4+ 0.06 mEg/L. for 100
% and 75% energy. respectively and did not differ
significantly. At the different age periods potas-
sium concentralion varied {rom 4.57 £ 0.11 to
5.02 + 0.14 mEg/L. but these differences alse were
Fisher (1960)

significantly higher polassium concentraticn in

not  significant. has reported
Avyrshire calves than in the crosshred calves
reported in this study. Little et al. (1977) have
reperted decreased potassium ccncentraticn with
age steadily over the period of 2 o 13 weeks
aof ape in Friesian and Ayshire calves.

The electrolyte balance in this study was not
found to be affected by the energy level af the
diet. Age-dependent changes were found for sodium
but not for petassinm cancentration during the
period of age studied here. The concentration
of total protein was affected by the level of
energy in the diet and (o some extent by age.
Cholestero] levels on the ciher hand were affected

by the energy level as well as by the age.
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