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BIOCHEMICAL CHANGES OF WHOLE BLOOD AND BLOOD

SERUM OF LACTATING COWS, BOVINE AND BUFFALO

CALVES, IN RELATION TO VARIOUS ENVIRONMENTAL
TEMPERATURES AND RELATIVE HUMIDITY.

(With 4 Tables)

By
A.A. Amer*, A.A. Ismail and T.H. Moustafa.
(Recieved at 1/4/1976)

SUMMARY

The influence of the environmental climatic conditions during
different seasons on some biochemical constituents of blood of
dairy cattle, bovine and buffalo calves was studied. Total serum
protein reached its maximum level during summer months.

The non-protein nitrogen and blood urea were higher during
autumn and summer than other seasons.

Cholesterol content increased during spring and autumn

INTRODUCTION

The effect of climatic seasonal variations upon the biochemical constitue-
nts of blood of ruminants have been demonstrated by several investigators
(TERRI et al, 1946; BLINCO, 1949; DIVEN et al., 1958; SETTY and
RAZDAN, 1966; SINGH et at., 1966 ; ROUSSEL et al., 1971 and
ROUSSEL et al., 1972.

In a previous contribution, the effect of environmental temperature
and relative humidity upon some haematologic constituents were studied.
Results pointed that climatic alters haemoglobin concentration and corpscular
constituents of the blood (MOUSTAFA et al., 1976).

* Dept. of Veterinary Medicine and Poultry Diseases, Faculty of Vet. Med.:
Assiut University.
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A trial therefore, was found to be necessary in order to provide valuable
informations about the seasonal variations of some biochemical constituents
of ruminant’s blood and blood serum as total protein, non- protein nitrogen,
blood urea as well as total serum cholesterol.

MATERIAL and METHODS

Experimental work wasconducted on the clinically apparently healthy
animals previously examined for blood cytology (Moustafa et al,. 1976)

Total serum proteins were  estimated by means of ABLE refractometer
(MACFATE, 1972 ) while blood urea and non protein nitrog en was estimated
according to RAITSKA (1970) Blood serum cholestercl was determined
by ILCA method (LLCA, 1969) .

RESULTS and DISCUSSION

Table, 1, IT and III present data about the influence of seasonal tempera
ture as well as relative humidity on some biochemical constituents of blood
of dairy cattle, buffalo and bovine calves respectively .

TABLE (1).—Effect of varying climatic conditions on some biochemical constituents
of blood in dairy cows.

Climatic conditions I Biochemical constituents
Season T % 1 | -
Enviro. temp. | R‘H. | T.SP. | N.P.N. | BUN. | T.C.
> % | em%| me% & mg %, | me¥
| | FLy |
| |
Summer. . 26.3 41.5 7.93 l 25.5 ¢ | 145 | 237
I
Autumn, . . 19.9 2.2 7.33 | 26.4 | 15.4 | 289.5
Winter . . . . 15.8 71.4 684 | 1375 fatA 'I223.7
Spring . . . 24.5 46.2 7.45 | 21.6 l} 14.6 | 859.3
Meam . . . . 21.62 57.82 | 7.38 22.8 12.95 | 277.40

T.S.P.: Total serum proteins

N.P.N. = Non-protein nitrogen.

B.U.N. = Blood urea nitrogen.
T.C. = Total cholesterol.

Assiut Vet. Med. ]J. Vol. 4 No. 7 (1977).
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JABLE 2,—Effect of varying climatic conditions on some biochemical constivents
of blood in buffalo calves.

EClimatic conditions | Biochemical constituents
SN e o R Ol e [ VRS il R T Bt
Season -‘ | | ! |
Enviro. temp. R.H. TSP, | (NP-N. | B.UN |- IT.C.
il %o Gm 7 | mg 7 mg: ¥ MG o
]
e OO LRGN Dal L el Lol oaqu
Suomes. e 29.7 55.6 i 6,42 321 20.6 165.6
Autumn. . . .|. o b 60.5 5.99 32.4 21.0 12.7
Winter .\ . L o E5d 68.9 4.60 23,5 12.6 163.1
e [l W | e S e . 4.91 2 16. 1 181.7
B e ol e
ka1 ] 24,75 | ©56.95|" 5.48 | 88 1Y amsr | 1ory
; |
: T.S_.P- = Total serum proteins. B.U.N. = Blood urca nitrogen.
N.P.N. = Non-protein nitrogen. T.C. = Total cholesterol.

TABLE I1I.—Effect of varying climatic conditions on some biochemical constituents of
plood in bovine calves.

¥ | {
* |

| Climatic conditions | Biochemcal constituents
| |
Season I-——_ G o a2, ARPORRY o7 _——‘ 5 B e 2
" | Enviro. temp. = R.H. T-S:B. N'P.N. BAEN.: | F.Cy
. Co . A ‘ mg %, mg 7, | mg %
| \ |
e AFETA _:_‘.777 =5 _,_,7,,-.._._____}____‘\*77 ot i T Hhay
Eiive “ [ | :
Summer . . - .| 2850 ) ¢ 46.5 6.68 | 27.3 i 16.1 | 220.7
Autuma . . . : o SR oL 5.81 ! D9 | 185 | ALY
Winter., . . . ‘ T R g 5.20 1 2.8 | 13,9 ‘ 201.5
: :
Sifing % 24.9 47.9 P G RS T . 146 | 229.1
phABE e B B e T B
: | | |
‘Mean.. . . .. f 23.79 | 56.57 5.97 ‘ 26.37% 15.77 | 192.42
T.S.P. — Total serum protein. % B.UN. = Blood urea nitrogen.
N.P.N, = Non-protein nitrogen. T.C. = Total cholesterol.

Assiut Vet. Med. [. Vol. 4 No. 7 (1977..
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Total serum protein in all groups markedly increased as season progress-
ed from cold to hot, to reach its maximum level during summer months
(June - August). - Observations of DIVEN et al. (1958) KAMAL (1960),
SINGH et al . (1966) and ROUSSEL et al. (1972) concide with the present
results, however BLINCO (1949) reported that such high environmental
temperature had no significant changes on plasma protein concentration
of cattle,

Levels of non- protein nitrogen (N. P. N.) recorded its highest figures
in autumn and summer than in winter and spring months. Similar ressutls
were obtained by SETTY and RAZDAN (1966).

Blood urea was found to be invariably higher during autumn and summer
than in winter and spring months. ~ Similar resutls were obtained by SETTY
and RAZDAN (1966). Cholesterol content of blood serum increased during
warm months (Spring and autumn). Lactating cows on the other hands,
had relatively higher cholesterol levels during all seasons of the year when
compared with other animals. These observations support the results
previoulsly recorded by SETTY and RAZDAN (1966). However, very
low (141.0 and 95.73 %) levels were reported in dairy cattle by LENNON
and MIXNER (1957) and PAL er al. (1945) respectively The explanation
of ROBINSON' (1957) may support the obtained results in this report as
cholssterol metabolism which have positive correlation with general stero-
ids, tend to increase during lactation.

The overall mean values of studied biochemical values in investigated
animal are presented in table 1V,

‘ TABLE {V.—The overall means of some biochemical variables of the blood ducing the
investigation period.

|
| Buffalo calves | Dairy cows ! Bovine calves
Variable ‘[ L e e W G e SRR A S SR D P (500 BT e
! Min.| Max.| Mean | Min. Max. Mean Min. Max. Mean
N b e S o) BRSSO A T
5 | ‘ ' ' |
} { | | | # W
TP Gm Y 2340 7. 9] 348 | 4,81 | 9041 T, 3R | 2.84 | .8.82 5.97
| | | | {
NEN - .;mg %i116.0 41.5 28.8 - 11601 | 34:0 /12281 15.0 |338.5 [ 26.37
| | | | | | |
| | | |
BUMN. | .\mg %56 [28.5 I7.57 ! 5.7 22.4 127951 47 1266711577
T.C. . . .mg %/95.0 268.0  170.77 [222.5 |365.0 | 277.40 |105.0 1263.0 19242
| | F | | |
T.SP. = Total serum protzin. B.U.N. = Blood urea nitrogen.
N.P.N. = Non-protein nitrogen. TAC. - Tota. cholesterol.

Assiut. Vel. Med. J. Vol. 4 No. 7 (1977).
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This report, together with finding concerning blcod cytology (MOUS-
TAFA et al ., 1976) are difinitly influenced by the environmental temperat-
ure, i't;lative humidity, age, breed and nutrition. Such results will be help-
ful in the field of laboratory medicine
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