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EFFECT OF DIFFERENT POHYSIOLOGICAL STATES
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(With 2 Tables & One Fig.)

By
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SUMMARY

Sixty animals (six groups) of the native ‘cattle bred at different physiolo-
gical status were investigated in summer time. Blood analysis of such
cases revealed the following findings.

1-  Serum cortisol levels in these physiologically normal cattle were
between 3200 n mcl/L. and 4700 n mol/L. Exception was the non preg-
nant-nonlactating aged cows 1500 n moi/L. to 3010 n mol/L. p. Raised
levels attributed to adrenocortical activity.

2-  No distinct difference in the total serum proteins level.

3- No obvious changes were detected in the serum chloride level
between the examined groups and most of these values lie within the
acceopted physiological limits.

4-  Distinct decrease in the totalipid contents in the highly lactating
cows, while rise was obvious in heifers (B-12 months of age).

INTRODUCTION

The animal body tries to maintain its internal environment constant by the changes in its
various biochemical parameters as a reactions to adverse situation (SAKSENA et al. 1980). Heat
stress has been shown to affect adversely the animal production (MC DOWELL, 1972). The metolbo-
lic demands of high producing dairy cow constitute a prfound stress on the animal body (FLATT
et al. 1969). Heat stress has also been shown to reduce fertility of dairy and beef cows (STOTT
and WILLIAMS, 1962; DUNLAP and VINCENT, 1971; INGRAHAM, et al. 1974; ROSENBERG, et al.
1977).

The aim of the present investigation is to study the variations in the responses of certain
blood attributes in cattle, with different physiological status, subjected naturally to summer stress.

MATERIAL and METHODS

Animals:

The study involved 60 animals of the native cattle breed at different physiological status
classified into six groups (Table 1 & 2). They were selected from the herd of the experimental
farm that belong to the Animal Production Station at Beni Murr Assiut Province. Animals were
fully examined clinically.
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Blood Samples:

Jugular blood was sampled from each animal between 09.00 and 11.00 hours a.m. and serum
samples were separated by allowing clotted blood to settle and centrifuged (2000 g. 15 min.),
then were stored at -20°C until required.

Total serum proteins and total lipids level were estimated using test kits supplied by Boehrin-
ger Mannheim (W. Germany). Cortisol level was estimated using the enzyme immunc assay kit
supplied by Immuno tech. corp. (Cambridge, MA, USA. 02139). Chloride content was estimated
using chloride meter analyzer (Corning Model 925). During July and August, 1981 the minimum
and maximum ambient temperature were 19°C and 39.5°C and 20°C and 41.7°C respectively accord-
ing the General Astrological organization.

Statistical Analysiss
Were conducted according to SNEDECOR and CNCHRAN (1968).

RESULTS

Concerning the obtained cortisol levels (Table 1, 2 & Fig. 1), the results showed no remarka-
ble difference between the groups with exception of group Il (heifers) were the levels rose remar-
kably in July, than in August, while all the rest groups showed slight rise in August than in July.
The cortisol levels in these groups (Il) lies between 3200 + 414.72 n mol/L. and 4700 + 466.70
n mol/L. Exceptionally was the non pregnant-non lactating group showed cortisol levels range
between 1500 n mol/L. and 3010 n mol/L.

No distinct difference in the total serum protein contents was observed in relation to tempera-
ture, while the exception of noticeable decrease in the highly lactating cows (Table 1, 2 & Fig.

1)

The concentration of chloride content in the blood serum was registered in tables (1), (2)
and Fig. (1) showed no obvious changes between the examined groups.

Regarding total lipids content in the blood serum (Table 1, 2 & Fig. 1) there were a distinct
decrease in these values in group V (highly lactating cows) in both months, however an obvious
rise in group Il (heifers) was observed in comparison with the other groups.

DISCUSSION

Meagre informations are available regarding the cortisol content in our native cattle breed
specially its changes in the different physiological processes. Using the more sensitive and advanced
enz. immuno-assay technique in replacement for the radio immuno assay (RIA), it was easy to
estimate the normal cortisol content (n mol/L.) using 25 ml of serum sample. The obtained results
(Tables 1, 2 & Fig- 1) showed slight increase in the cortisol values in August than in July. This
could be attributed to the thermal stress upon which the animals were exposed during the summer
season, that will stimulate the adrenocortical activity. Also the stress situations induced as the
result of high lactation in cows may in part play a role in raising the cortisol content in such
cows. Our results come in agreement with FLATT et al. (1969) who stated that the metabolic
demands of the high producing dairy cow constitute a great stress to the animal. In cases of
group VI (non lactating- non pregnant aged cows) the cortisol levels they exhibited was between
2250 + 565.69 n mol/L. and 2282 + 583.52 n mol/L. which is generally the lowest levels registered
throug_,lmwut the whole group. This would confirm our explanation as they were exposed previously

Assiut Vet.Med.l Vol. 14, No. 27, 1985.
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to cold and hot stresses, so they were already acclimatized to such adverse conditions. Further-
more, they were non-pregnant and non-lactating and were away from the physiological stress
that contribute in the raise of cortisol levels. The explanation for the remarkably high levels of
cortisol in heifers if compared with other groups is a hormonal effect, that these female animals
were in a state of growing to aduithood and the high oestrogen levels (catabolic hormones) would
constitute a great stress factorl. Howeve, this point needs more investigation as to the inter-relat-
ionship between the functional state of the female animal and the adrenocortical activity.

BRODY (1949) in cattle reported no slignificant difference in plasma protein in relation to
experimental temperature. Our results except those of the high lactating cows seem to be in
consistent with his results. The slight lowered protein levels observed in the latter condition (Table
T, 2 & Fig- 1) could be attributed in the opinion of DIMPOULLOS (1970) who stated that plasma
proteins are extremely sensitive to nutritional -influences. JOHNSON (1967) reported a depressed
appetite in lactating cattle occuring around 25°C, the decline becoming more marked above 30°C.
Animals virtually stopped eating at 40°C. So was the case in our study. A similar progressive decrea-
se in cattle plasma proteins content in Holstein Friesian, Brown Swiss and Jersey heifers was obser-
ved by KAMAL et al. (1962) when air temperature was raised from 10°C to 35°C.

Normal serum chloride concentration as in all groups were observed (Table 1, 2 & Fig- 1).
There results however, seem to disagree with those reported by JOSHI et al. (1968 b), nevertheless,
it could be interpreted to the length of time upon which the animals subjected to high temperature
in July and August. The reverse were interpreted in the view of JOSHI et al. (1968 a) that cattle
sweat contains quite an appreciable amount of chloride 100-300 mg/100 ml. and its discharge
in sweat at the rate as high as 600 g of sweat/m? of the surface area in cattle per hour or
more (MC DOWELL et al. 1961 and JOSHI et al. 1968 b) may constitute a serious threat to life
if continued unabetted. A marked reduction in chloride concentration in the sweat may be the
most important factor for increase in chloride content of serum. The evidence for it to be part
of adrenocortical adjustment was first produced by CONN et al. (1946), who also noted that the
change takes place in about to days. HELMAN et al. (1956), ROBINSON et al. (1956), and MC
FARLANE and ROBINSON (1957) associated the increased aldosterone secretion with the direct
effect of heat exposure. The stimulated aldosterone secretion increases sodium and chloride reten-
tion by renal and sweat subules.

The marked and obvious low levels of total lipids detected in the blood serum of highly
lactating cows in our study (Table 1, 2 & Fig. 1) could be explained in the view of HASSAN et
al. (1981) in sheep that long-chain fatty acids are transported to milk directly from blood lipids.
The reverse is true for heifers (Table 1, 2 & Fig. 1).
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Table (1)s Serum cortisol, total proteins, chloride and total lipids
levels of ocattle at different physiologiocal atatus in summer time,

Animgl Cortisol

Total

Chloride

Total
ipids

Animal species Tise proteins 1ip
No. (n mol/L,) (gfk.) (m mol/L.) (g/1.)
- 1 6500 82.00 97 9.60
= ,5-32 2 3000 65.00 95 10.00
g An 3 3600 60.00 87 8.72
P S 4 3500 65.00 85 10.16
=y 5 3000 60.00 89 9,60
» 6 3000 90,00 90 13.16
!é"' 33 1 7300 70.00 91 16.92
[ 8 ot 8 4000 78.00 95 13.16
3. -2 9 4200 0.00 98 12,54
10 3700 7.00 112 12.02
& 1 5700 63.00 101 14.80
- 2 2 4900 70.00 95 14 .52
-9 Pt 3 7600 59.00 71 37.72
qued Fo 4 7500 5,00 95 15.20
ETy o - 5 8000 3.00 100 13.80
< He ot € 4000 65.00 97 17.72
38373 58 7 2900  65.00 99 25.60
fig e B¢ Bm @ g 1w
" . 20. B
il “«~N 10 3000 57.00 95 17.72
a 1 2900 76.00 97 7.20
- Ra 2 3700 91,00 99 6.92
¥ - e k) 3500 T2.00 110 8,52
o no 4 3700 82.00 97 10.42
37y, ' 5 2500 95,00 100 12.40
355“ sg 7 3700 79.00 101 13 40
LY - 8 2700 86.00 106 12,40
338 - & 9 3500  79.00 104 10.90
o 10 3700 95,00 106 8.20
- 1 5300 65,00 110 13.00
E e ] 2 3400 76.00 110 10,80
S L 3 3800 83.00 97 15.72
- ag 4 3600 83.00 109 16.40
- 6 4300 80,00 109 16.20
E 33'; 7 4200 80,00 109 16.40
=5 8 5300 90.00 106 15.72
58 9 8000 95,00 101 13.80
5 10 16000 89,00 105 14.20
be o 1 3800 63.00 110 4.68
s Ry 2 3000 63.00 100 5,20
4 g 3 5200 67.00 91 6.18
o 5 3800 63.00 104 3.80
3 -4 7 5150 65.00 104 ;.fg
B 3 ot kel o 8 PD
n § . 99 .00
. o 10 800 75.00 105 2.30
b et | 2700 86.00 112 7.80
9 L 2900 42.00 70 4.80
& - 3 2500 72.00 78 3.20
g ) 4 1550  75.00 98 6.80
g,; » s 1600  67.00 35 7.90
3 ot 6 1700 83.00 104 8.12
kge A .7 3010 83.00 96 7.90
=§ - _ g g;gg 91 % 101 6.80

n

2 o~ "w 1Enn 42 0n 121 2:33
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Table (2)1 Serum cortisol, totel proteins, chloride and totel lipids of
?attlo m,aur-mt physioclogioel status in summer time.
Mean+3DM),

. Talnal sor Yol ® 1ipids
oteins
Animal species Time Ne. (a mel/L.) ’fm,) (= mol/L.) (g/1.)

July, 1 3900 66.40 90,0 9.62

Calves(4-8 months 20,1981 5  £1313.62 $8.11 £4.60 20,50

of age) I August 6 4400 75.00  97.20 13.56
25,1961 10 41486 £6.34 3£7.9 211

Female adult calves20,1981 5  4$1214.24 4 5.73  £10.98 1 1.34

(8-/2 months of  ,5uet, 6 3200 63.00  94.60 20,12

age) 84 25,1961 10  #414.72 £ 3.67 £5.99 32,90

Male adult calves

(6-12 monthe of 2001981 5 1480 £8.70 $4.43 3 2.07

sge) I iugust, 6 4240 87.80  105.20 10.82
25,1981 10 #1720 4847  22.64 3241

July, 1 4060 75.20  107.00 13.12
Pregnant ocowms
v August, 6 4680 88,80 106 .00 15,26
25,1981 10  12068.43 4 5.91 3 2,97 4+ 1,06
July, 1 4100 66.20  101.00 4.57
Highly leotating 20,1981 5 4 §69.42 2+ 4.66 4 6.20 $ 1.10
oows ¥ August, 6 4750 71.80 101,80 4.30

25,1981 10 3 466,90 ¢ 7.52 ¢ 2.32 20.86

July, 1 2250 - 68.4 90.60 6.10

Beanphegnant - 20,1981 5 3 565.69 3B4.60  $14.93 11.83

"“1“':;5 O0¥®  sugust, ¢ 2282 71.90 100,80 6.88
25,1981 10  3563.52 31634 £ 3.06  31.18

F RS =
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