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1. Mcd Klinik der Tierartlichn Hochschvie in Wien,
Vorstand : Prof. Dr. W. Jaksch,

THE EFFECT OF SOME STRESS FACTORS ON BLOOD
LEUCOCYTIC COUNT, GLUCOSE AND CORTICOIDS IN CHICKENS
( 4 Tables and 3 Figers )

By
Sohair Y. Saleh® and W. Jaksch**

SUMMARY

The effect of some stress factors on blood corticoids, leucoctyic
count, and glucose in chickens has been investigated.

1.—Blood corticoids in chickens of 52 and 58 days of age have
been determined by using two different methods depending on com-
Ppetitive protein binding assay (CPB).

2.—Comparison between these two methods CPB method using
*H--B corticosterone and the Cortipac CPB assay using Selenium
labelled Cortisol, proved that the last method can be satisfactorily
used

3.—Injection of ACTH significantly increased the level od cortic-
oids, eosinophils and pseudoeosinophils. Variations in total leucocy-
tic and blood glucose level were not significant.

4.—Under heat stress (40°C) significant increase of blood corticoids
and significant decrease in the blood glucose, eosinophils , and pseud-
oesinophils was evident. Death occured after two hours.

S.—Deprivation of food and water caused significant increase in
the blood corticoids after 12 hours. Other variations in the blood
parameters were not significant.

6.—Vigorous exercise significantly increased blood corticoids
after one hour and blood sugar after two hours. Leucocytes showed
no significant change.

INTRODUCTION

Poultryindustry suffers greatlosses due to stress factors. Instress,blood
corticiods are increased and the birds resistance is de creascd (GROOS (1972),
and BUCKLAND, BLAGRAVE ANand LAGUE (1974

® Lecturer in Physiology Department. Faculty of Vet. Med. Cairo Univ. Giza.
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- I_)u,ripg..,;h:‘last_fe;}v-,depades a jrreat deal-of work has bzen focused on
<d>termination of plasma corticiodis as an index for stress.  The use of dif-
férent m=thods of investigation yi:lded: variable results. (SILBER, BUSCH
and OSLAPAS (1958), NEWCOMER (1957, 1958 & 1959 a, b), NAGRA,
BAUM and MEYER (1960) , URIST and DEUTSCH (1560), HENRY,
“CHARLES and MELVIN (11961), SIETGGEL and BEANE (1961), BRE-
ITENBACH (1962), SIEGEL and SIEGEL (1966), SEIGEL (1968), DUNN,
ALVERSON, CARSON, ROGLER and BOHREN (1970), and FRANKEL
{1970). = ,

The aim of the presznt investigationis the study of some blood parameters
-during stress. Comparison of two mzthods for corticoid estimation is also
attempted.

MATERIAL AND METHODS

One hundred and eighty female chickens, 52 days of age were divided
into 6 groups. The birds were reared in wire cagzs. The ambient tempera-
ture ranged bztween 18-20°C and the relative humidity was about 75%,, food
and water were offered ad lib. Two experiments were carried out on two
successive weeks.

In each experiment two groups of birds were treated and the third was
kent as control. In the first week the experimental groups were treated as
follows. One group was injected .M. in the breast muscles with ACTH
“SANABO, WIEN" (20 L.U. per Kg body weight dissolved in physiological
saline solution), the second group was subjscted to acute heat stress (40°C).
Inthe secondexperiment,one group was also keptascontrol, the second group
was deprived of food and water, and the third group was subjzcted to vigorous
eXercise.

Blood samples were collected from the wing vein after 1/2, 1, 2, 3, 6,
& 12, hoursfrom the startof theexperiment. H:parinwasused as anticoagu-
lant. At the form:zntioned intervals, samples weere collected from 5 chicknes
of each group simultaneously. :
For counting the total' number of leucocytes, fresh blood samples were
collected and the method of NATTA & HERRIJCK (1946) was adopted. Aci- _
dgphils and pseudoesoinophils were counted toge ther by using the WISEMAN
.‘(l%ilj'm'e thod. The hepariniz:d samples were centrifuged in a cooled cen-
trifuge-(4°C) at 4000 R.P.M. Par'tof th: plasma was used for bloed glucose
estimations according to WERNER and WEILINGER (1970) and the rest
was kept at -20°C for corticoids dzterminatioa by two ethods. These are
the competitive protein bingding (CPB, assay of corticoids in peripheral
plasma using corticosterone lab:lled with *H-B MURPHY (1967) as

Assiut Vet. Med. J. Vol. 3 No. 5 1976
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modified by BUCKLAND «7al.(1974), and by the Cortipac CPB assay** in,
which Seleriium labeled cortisol was used. - “The last methcd is depending:
on the significant cross reaction bctween cortisol and cortidcosterone.

All data were subjected to unpaire d*‘t" test or to correlation comparisons,.

SNEDECOR (1956).
RESULTS AND DISCUSSION

Tables 1, IT and Fig. I indicate the data of mean plasma corticosterone,
since corticoids in chickens are mainly corticosterone, FRANKEL (1966).
In the control group of 52 days old chikens the range of corticosterone was.
between 1.74+0.5 and 2.3+0.4 ug/100 ml and the corticoids betwcen 2.34-
0.6 and 3.740.9 ug/100 ml. In the control group of 58 days old chickens.
the range of corticosterone was frcm 1.0+ 0.5 to 1.94 0.7 and corticoids.
ranged 1.640.7 to 2.84-0.9. These results are in comple te agrec me nt with:
the findingsof BROWN (1968), DUNN et al.(1970), and SIEGEL etal. (1 972).
Higher values of corticoids were reportcd by NEWCOMER (1959 a & b),
URIST et al. (1960) and BREITENBACH (1962). Lower values of corti-.
coids however, were reported by BUCKLAND et al. (1974). It was also
evident from table I, II and Fig. I, that all stressors significantly increased’
the plasma corticoids level. In the group injected with ACTH corticoids
were significantly increasedfor more thanfive timesafter 1/2 an hour and gra-
dually decreased after one hour to attain their normal level after two hours.
The above results are in accord with the findings of NEWCOMER, (1959),
NAGRA etal. (1960), URIST eral. (1960) EREITENBACH (1962), SIEGET
et al. (1960), FRANKEL (1970), BUCKLAND et al. (1974). During acute
heatstress corticoids were significantlyincreasedafter half an hour andrema--
ined steady for 2 hours after which the birds were dead. Similar finding
were reported by CHARLES et al. (1961), DUNN et al.(1970), BUCKLAND-
et al.(1974), EDEND and SIEGEL (1974), CALHOUN and HUSTON (1974).
In the group subjected to starvation the level of blccd certiccid: was signi=
ficantly increased after 12 hours. Similar results were reported by CHARLES:
et al. (1961), and BUCKLAND et al. (1974). In the group subjectcd tc vigo-
rous eXercise there was a significant increase in the level of blced corticcids
after one hour then returned gradually to their ncimallevel within 3 heurs.

Of particular intcrestis the fact that de terminatier of certice ‘d: in chicken
blocd by Cortipac CPB assay is very satisfactc1y. Cenmpariscr of résults.
obtained by the former me thcd and those ¢btaincd by the use of cc mpetitive
protein binding assay in which - 3H-B corticcstercne was used. revealed hat
the correlation e flicie nt is mcre than0.90. © The first methcd js simple
and time saving while the seccrnd iselabcrate and time consuming.

In. "‘e'of the variation of blccd glucose level during fasting and after
injection oa .. CTH, such variations are statistically not significant under the:
conditions of the experimnet. These results are rather centradictcry to the

Cortipbac kit’ for cortisol CPB assay ‘Radiochemical center ‘Amersham®’

Assiut Vet. Med. J., Vol. 3, No* 5, 19 6-
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findings of BELL (1961)’ SIEGLE of BEANE (1961), FREEMAN, CHUBB-
& PEARSON ( 1966) LANGSLOW, BULTER, HALES & PEARSON
{ 1970 .) However, such results are in Complete agreement with these
of URIST et al. (1960), who reported that there is no effect on the blcod sugar.
A significant inCrease in blood sugar level during vigorous exercise and
dec rease during heat stress were evident (tables ITI & IV, Fig IT & III).

TABLE 1. Changes in plasm cort concenitaiion 52 days old cnickeno.

]
Sample collection after
Groups Patametet
30 m. | ome h. 2hi 3h. 6 h. 12 h.
«Control group|Corticosterone ug/| 1.9 2.1 2.3 2.1 2.2 17
(30 chickene) 100 m] +0.9 +0.7 +0.4 +0.8 +1.5- +0.5
Corticoids in ug/ ! 2.8 2.7 36 5 f 3.6 2.3
/100 ml +1.1 +0.6 +0.3 =+0.9 +1.1 +0.6
“Cortipac kit”
i
ACTH grouq | Corijcosteorone | 19.6" | 6,5% 2.8 3.3 2.8 2.2
‘(30 chickens) | ug/100 m] +4.0 0.6 =+0.4 +2.4 | 40.8 +0.8
Corticoids ug/100! 21.5+ | 8.0** 41 4.7 3.8 343
Im 454 | 1.0 +0.7 | 42,5 | +1,4 | +1.3
“Cortipac kit” :
.Heat stress Corticosterone 14.6** | 13.7* 16.4** — —_ —
. group +2.0 +4.5 2.7
(30 chickens) | ug/100 ml
Coaticoids ug/100| 15.9% | 15.0* | 18.2%* — —_ —
ml +2.1 |- 42.9 | 2.1
“Cortipac kit

Values are means -+ standard error
** significantly different from the control group at p <0.01.

There is a significant rise in the eosinophil and psuedoeosinophils
‘count in the group injested with ACTH after 3 hours (table IIII). These
results are in complete egreement with those obtsined by NEWCOMER
(1959}, JOHN (1962). SIEGEL (1968), SCHUKRO (1974). A decrease in
eosenophil and pseudoeosinophil count was observed under the heat
-stress (table IID.

Assiyt Vet, Med. J, Vol, 3 No. 5 1976
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"TABLE 2, Changes in plasma corticoids concentration in 58 days old chickens.
Sample collection after
Groups ‘ | R
Parameter |30, |opeh. | 2h. 3h 6h | 12h
|
Control Corticosterone : %] 1.4 : 1.0 1.9 1.9
group | ug/100ml
(30 chicknes)! +0.4 =£0.5- -|=£0.9 +0.5 =+0.6 |3+0.7
! E
Corticoids in ug/ {2.4 2,5 2.8 1.6 2.6 2.6
00 ml +0.5 +0.9 +0.9 |4+0.7 0.8 =+0.5
Cortipac kit””
2.0 2.0 1.7 1.3 RS 6.0*
Fasting group|Corticosterone =+0.7 =+0.7 -+0.8 +0.8 +1.9 =+1.3
(30 Chikens)| ug/100ml
Corticoids inug/100 - 2.8 2.8 2.6 i | .o
100 ml =+0.9 +1.5 +1.9 +2.8 +1.4
V. exercise |Coticosterone 1.8 10.0** | 6.7 1.6 1.9 2.4
group (30 chi-| ug/100 ml
ckens) . Iio.ﬁ +2.4 (42,9 (+0.6 [+0.7 |+1.1
|
Corticoids in 1'g/100| 2.5 12;2%* | B4 3= 57 3.5
i ml +1.5 +2,2 +3.4 |[+1.1 =+0.5 |40.8

values are means =+ standard error
** significantly different from the control at P< 0.01

Considering the total leucocytic count there is no significant variation
under all stressors used. TFhis may be explained on basis of individual varia-
tions (tables III and IV).
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