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INVESTIGATING THE EFFECT
OF STRESS FACTOR ON HOMEOSTASIS
AND FERTILITY OF FERTILE QUAILS

A.A. Taghiyev, A.Ya. Mammadova

Abstract

During the study, the influence of stress factors on the physiological state and
productivity of quails was clarified and measures were taken to prevent such situ-
ations from occurring. For the first time, the research work was carried out on the
“Texas albino” breed of quails created in the USA with a high live mass. Measures
were taken to prevent the causes of diseases among quails and changes in homeo-
stasis caused by temperature stress in spring and summer.

Purpose. Taking into account the above, we aimed to investigate the causes of
diseases and changes in homeostasis among quails as a result of temperature stress
in spring and summer.

Materials and methods. During the study, when the quails were kept in open-
air 3-story cages under the shed, the air temperature, humidity, and air current speed,
which affect the clinical-physiological condition of the quails, were determined 3
times a day. To control these indicators, a barothermohygrometer was used. Quails
suspected of having the disease and less active in the cage were selected and it was
clarified how leukocytes, which are indicators of homeostasis, change in the quail
body. The effect of temperature stress caused by high temperature in June, July,
August on homeostasis indicators was determined in quails, and measures were
taken to reduce this abnormal effect.

Results. “Betafin”, “Mikitov”, “Anti stress Forte Wsp” preparations were
used to prevent changes in homeostasis when quails were kept during temperature
stress. Those preparations were added to the water and feed taken by the quails
3-4 hours before the start of temperature stress. During the study, the morpho-
biologicalindicators of the quails’ blood and the quality indicators of the eggs ob-
tained from quails were also determined, and it was determined that the applied
preparations were effective during temperature stress.
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Conclusion. In order to prevent changes caused by temperature stress in homeo-
stasis when quails are kept outdoors under a shed during the summer months, on the
days when the air temperature rises, “Betafin”, “Mikitov”, “Anti stress Forte Wsp”
should be added to the food and water they drink before 10:00 a.m.
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HNCCIEJOBAHUE BJIUAHUSA
PAKTOPOB CTPECCA HA TOMEOCTA3
N IJOJOBUTOCTSH NEPENEJOK-HECYHIEK

A.A. Tazues, A.Al. Mameoosa

Annomauus

B xoze nccnenoBanus yCTaHOBIEHO BIMSHUE CTPECCOBBIX (PaKTOPOB Ha (HU3M-
OJIOTMYECKOE COCTOSIHUE U MPOAYKTUBHOCTD MIEPEIEIOB U IPUHATHI MEPHI IO Tpe-
JIOTBPALEHUIO BOSHUKHOBEHUS IO00HBIX cuTyauuii. Biepble rccienoBarenbekas
pabora nposesieHa Ha BbiBesieHHOH B CIIIA mopone nepemnesnoB «Texacckuil ajb-
OMHOC» C BBICOKOM JKMBOW Maccoi. [IpuHATHI MepbI 110 peayNPEeKACHUIO IPHYUH
3a00JIeBaHU TIEPEIIEIOB U M3MEHEHUI TOME0CTa3a, BBI3BAHHBIX TEMIIEpaTypHbIM
CTPECCOM B BECEHHE-JIETHUI IEPHOI.

Heab. M3yunts npuauHbl 32007€BaHUN ¥ H3MEHEHHH TOMEOCTa3a Ieperneion
B pe3yJbrare TeMIIEpaTypHOrO CTpecca B BECEHHE-JICTHUI Mepuo/.

MarepuaJibl 1 MeTObI. B Xone uccienoBanus Ipu COIep KaHUU IEperesioB
B OTKPBITHIX 3-9T@XKHBIX KJIETKaX 110l HABECOM 3 pa3a B CYTKH ONPEeIIsUTH TeMIIe-
parypy BO31yxa, BIQXKHOCTb U CKOPOCTh BO3YIIHOTO TIOTOKA, BIUSIONINE HA KITH-
HHUKO-(DU3MOJIOTMYECKOE COCTOSIHUE nepenesioB. [t KOHTPOJIsl 3TUX MOKa3aTelnei
WCTIONB30BAIH 0APOTEPMOTUTPOMETP.

OTto0OpaHsb! nepernena ¢ Mojo3peHneM Ha 3a00JeBaHNe U MEHEe aKTHBHBIC B
KJICTKC M BBIACHCHO, KaK B OpraHu3Me NEPECrieioB UBMCHAIOTCS HeﬁKOLlIdTbl, ABJIA-
IOIIMECs MOKA3aTeNIIMA TOMEOCTasa. Y IMeperenoB ONpeAeIeHO BIUSIHUE TeMIe-
paTypHOTO CTpecca, BBI3BAHHOTI'O BHICOKOHM TeMIIepaTypoii B HIOHE, UIOJIE, aBIyCTe,
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Ha MOKa3aTell TOMEeOCTas3a U MPUHSITHI MEPHI 10 CHIKEHHIO STOTO aHOMaJIbHOTO
sddekra.

Pesyabrarsl. [Ipenapars «beraduny, «Mukutosy, «Autucrpece ®opre Wsp»
WCTIOJIB30BAIIH ISl IPEJOTBPAIIEHIS U3MEHEHHI TOMeOocTa3a MpH CONEPIKAHUU
HIEPEIIeIOB B YCIOBUSX TEMIIEPaTypHOTo cTpecca. JlaHHbIe mpenapaTsl 100aBIIsUIIH B
BOZly U KOpM, IPHUHUMAaEMBbIe NIepereNKkaMy, 3a 3-4 yaca 10 Hauaja TeMIIepaTypHOro
cTpecca. B xoze vccnenoBanus Takke ObLTH ONpeaeIeHbl MOPHOOHOIOrHIeCKIe
MIOKa3aTeNN KPOBH IEPEIeIoB U Ka9eCTBCHHBIC MOKA3aTeIH SUIl, IIOTyYCHHBIX OT
IIEpETIeNOB, U yCTAHOBJIEHO, YTO IPUMEHIEMBbIe IpenapaTsl 3QGEKTUBHBI IPU TEM-
IepaTypHOM CTpecce.

3akarouenne. [yt mpeIoTBpAIleHNsT BEI3BAHHBIX TEMIIEPATYPHBIM CTPECCOM
M3MEHEHUI TOME0CTa3a MPU COACPIKAaHUU MEPEIENIOB Ha OTKPBHITOM BO3YyXE I10[
HABECOM B JICTHHE MECSIbI, B JHU IMOBBIIICHNS TEMIIEPATyphl BO3LyXa CIEAyeT
npuMeHsTh npenaparsl «beradum», «MukuToBy, « AHTHCTpecc Dopre Wsp». 10-
0aBIIsATh B IUIIY U BOLY, KOTOPYIO OHU IbOT 10 10:00.

KioueBble ciioBa: mepenesnka; roMeocTas; 00ne3Hb; JUarHOCTHKA; JICHKOLH-
TBI; CTPECC; TEMIIEpaTypa; INIOJOBUTOCTD; MEPETeTNHOe SHII0; OTKIOHESHHS

Jas nutupoBanusi. Tarues A.A., Mamenosa A.S. HccienoBanue Biu-
SHUST (PAKTOPOB CTpecca HAa TOMEOCTa3 U IJIOLOBUTOCTh MEPEeNeNoK-Hecylek //
Siberian Journal of Life Sciences and Agriculture. 2024. T. 16, Ne6. C. 66-77. DOI:
10.12731/2658-6649-2024-16-6-1316

Introduction

A lot of scientific research work has been conducted on the effects of tem-
perature stress on birds and it has been proven that under the influence of tem-
perature stress, various productivity indicators (meat, eggs, bird’s feather) in
birds are low and great changes occur in the clinical-physiological state of
the body. Many scientists [1; 2; 3; 12] show that stress occurs not only due to
temperature changes, but also during transportation of quails from one area to
another. They explained this by the variations that occur when determining the
leukoformula during the blood examination. A researcher working in the field
of physiology shows that [8] if the stress continues for a long time, due to the
fact that the coefficient of tolerance against heat decreases, great changes occur
in the body, which is reflected in the blood.

Homeostasis is a Greek word derived from the words “homois” and “sta-
sis”, which means that the body remains unchanged in the same form. For the
first time, this term - the word homeostasis - was used by Walter Cannon in
1932 [6; 7].
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Homeostas hormones in birds, as in all mammals, is usually understood as a
combination of internal processes involving the endocrine system, and metabo-
lism. A lot of research work has been carried out in this field, the negative effects
of high temperature on birds in the countries where temperature is monitored
have been researched, and the changes in homeostasis in the body have been
studied. Many scientists [5; 9; 10; 14] used to show that homeostasis means
only the internal environment of the body - blood, lymph, intercellular fluid,
and nowadays these indicators mean the content of all physiological process-
es occurring in the body. Farmers and private farm owners in Azerbaijan who
keep quails in spring and summer keep quails in outdoor cages from May 15 to
October 15. Cages are usually made of light construction material and placed
under the shed in areas without two-way air flow.

During the first days, under the influence of temperature stress, internal dis-
eases of a non-infectious nature and non-contagious due to violations of zoohy-
gienic sanitary rules are often observed among quails [4; 11; 12; 13].

Many researchers working in this field [7] indicate that noise, nutrients,
storage conditions, air pressure indicators, changes in body PH and vibration
cause stress in birds. They came to the conclusion that when the movement of
vibrations is 140-160 times per minute, stress occurs in birds. Scientists clari-
fied the formation of stress when determining the leukocyte formula. When the
vibrations in the area where the birds are kept are 140-160 times per minute, the
amount of eosinophils increases by 69.9%, the amount of basophils by 58.06%,
the amount of lymphocytes by 19.4%, and the amount of nucleated neutrophils
by 70.6% exceeds the physiological norm.

Purpose

Taking into account the above, we aimed to investigate the causes of diseas-
es and changes in homeostasis among quails as a result of temperature stress
in spring and summer.

Materials and methods

The study was conducted in the Azerbaijan State Agrarian University’s “Ed-
ucation-Experimental Center for Quail Breeding”, in the vivarium of the “Vet-
erinary Medicine” Faculty, and laboratory examinations in the laboratory No.
23 of the Department of Anatomy, Pathanatomy and Pathophysiology. During
the study, when the quails were kept in open-air 3-story cages,under the shed,
the air temperature, humidity, and air current speed, which affect the clini-
cal-physiological condition of the quails due to changes in atmosphere, were
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determined 3 times a day. A barothermohygrometer was used to monitor these
indicators. Suspected diseased quails, which were less active in the cage, were
selected, and how leukocytes, which are indicators of homeostasis, change in
the quail body was determined.

When determining the amount of leukocytes in the blood, leukocyte index
and the index of adaptation to stress, it was determined using accordingly

AxA000xM
X="r
H . . .

amount of leukocytes counted in 100 large squares, M - degree of dilution of
blood (20), H - the number of small squares (16x25=400) in 25 large squares,
4000 - the volume of the counting chamber on the small square - 1/4000 pl;

, here: X - amount of leukocytes in 1pl of blood, A - the

L
Li = —, here: Li - leukocyte index, L - lymphocyte leukocytes, H - were
H
neutrophilic leukocytes;
LiQ= p here: LIQ - lymphocytic granulocyte index, L — lymphocyte leu-

kocytes, G - the ratio of granulocytes to the total number formulas. Urit - 332
and Urit - 800 Vet equipment were used during the blood examination to pre-
vent temperature stress that may occur as a result of high temperature. Weather
information was used from publicly available internet resources to determine
when temperature stress would occur, so the amount of temperature in the en-
vironment.

In order to eliminate the danger during temperature stress, we set the safe-
ty index (SI(security index)) in quails every time. The safety index was deter-
mined by the following formula. The experiment was conducted according to
the following scheme.

SI=( 1,8 T® + 32 )+relative humidity%

Table 1.
Scheme of conducting the experiment
Groups Feed additives Substances used to reduce the
effects of temperature stress
I experiment group | MR + Mikitov 0,5 qr - for 1 kq food
II experiment group | MR + Betafin 0,1qr -forl litr water

I1T experiment group | MR +Anti stress forte WSP | 0,8 qr - for 1 litr water

Note: MR-main ration

The applied substances were applied 2 h before the onset of temperature
stress. In order to increase the nutritional value of the feed in all groups, 5 g
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of sprouted wheat and 2 g of Aydag zeolite were added to the feed ration in all
groups.

During the study, the productivity of quail birds during high temperature
stress was also determined. Productivity of older quails before stress and after
taking preventive measures, their live weight and ovarian productivity were
determined based on generally accepted methods.

Results and discussion

We first determined how the safety index changed in fertile quails under the
shed during the temperature stress period when the air temperature was 36-38
°C. When determining the safety index (SI), the temperature and relative hu-
midity were examined at a distance of 20 cm from the cages and between the
first,third floors of the cage. When clarifying the safety index in all three groups
with the formula specified in the methodology of the research, it was found
that the safety index in all groups varied from the norm (normally 150) to 166
in the first group, 169 in the second group, and 167 in the third group, which
means that the fertile quails are stressed during the temperature stress period.
The temperature tolerance and safety index against temperature stress were
determined that the safety index was higher in the quails kept on the third floor
of the cages, because temperature was hotter in above than floor. This caused
more changes in the blood and productivity indicators of the quails. During the
period when the temperature is high under the shed, at the same time, the heat
resistance index (HRI) of quails was measured by Yu.A. Rauschenbach’s meth-
odology.From the obtained results, it was clear that the heat resistance index
(HSI) was 81.72; 80.36 and 80.93 in all three groups and it causes temperature
stress in quails. During this period, the quails were inactive and refused to eat
food, they tried to drink a lot of the cool water provided for them. Usually, the
heat resistance index is considered normal when it varies between 83-85. From
the results obtained above,it is clear that temperature stress makes the heat resis-
tance index significantly lower than the physiological norm,so it is 1,28-3,28 in
the first experimental group; 2,64-4,64 in the second and 2,07-4,07 in the third
experimental group. In this period, the effect of the substances applied during
temperature stress on the morphological parameters of the blood of fertile quails
was also investigated.

Taking into account the above, the feed additives «Betafiny, «Mikitov» and
«Anti stress forte WSP» were added to the feed and water of the quails, starting
from around 10:00 a.m during the period when the temperature would be at a
high level, in order to increase the resistance of the quails to temperature stress.
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Table 2.
The effect of the substances applied during temperature stress

on the morphological parameters of the fertile quail’s blood (M + m)

. Groups
Indicators I I I
Erythrocytes,10'%/1 3,06 0,21 2,86 +0,19 3,04 +0,12
Leucocytes, 10°/1 26,11 +0,71 27,31+ 0,54 26,42 +0,34
Hemoglobin, g/ 94,4 +2,19 91,7+ 3,09 93,7+ 1,93
Hematocrit, g/l 38,11+ 2,04 38,66+ 2,17 38,89 + 1,49

In order to get more accurate information about the changes that occur in
the body of quails during temperature stress, we investigated how the leukocyte
formula of quails is affected during temperature stress. The obtained results are
shown in table No. 3.

Table 3.
The effect of the substances applied on leukocyte indicators
of fertile quail’s blood (M+m)
. Groups
Indicators I m I

Leucocyte, 10° /1 26,11 £ 0,41 27,31 +£0,54 26,42 £ 0,34
Pseudoeosinophils, % 20,2 +1,68 20,9 +1,19 20,1 1,7
Eosinophils, % 3,3+0,42 3,1+0,53 3,4+0,71
Monocytes, % 3,7+£0,32 2,2+£0,36 3,4+0,25
Basophils, % 0,5+0,51 0,5+0,53 0,6 0,52
Lymphocytes, % 72,31 +£2,12 73,3+2,17 72,5+2,49

As can be seen from table No. 3, all the applied preparations caused the
physiological parameters of blood to be maintained around physiological
norms, especially in groups I and 111, despite the high temperature in the area
where the quails were kept. It was determined that the morphological indi-
cators of the blood of the fertile quails kept in the II group were at the lower
limit of the physiological norms.Determination of morphological indicators
of blood showed that all three preparations applied in June and July showed
that the homeostasis of quails changed suitable to the physiological norm. As
can be seen from Table 3, the amount of leukocytes in all groups was found
to be at the upper limit of the physiological norm.The amount of leukocytes
in experimental group I was equal to 26.11x 109 /1, in experimental group
II 27.31x 109 /1, and in experimental group III 26.42 x 109 /1. Here, it was
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clarified that the amount of leukocytes in mother quail kept in group II was
1.2 x 109 /1 higher than group I, and 0.89 x 109 /I higher than group III. At
the same time, it was determined that the number of lymphocytes was higher
in experimental group II than in experimental groups I and III (73.3%). In
this period, we determined that the blood of fertile quails in the I group was
72.3% and in the III group it was 72.5%. Again, it was clarified that the sub-
stance applied in experimental group II could not fully prevent stress during
temperature stress. Therefore, it is better to use «Betafin» and «Anti stress
forte Wsp» substances in experimental groups I and II1. Nevertheless, all three
drugs can be used to prevent temperature stress of quails. During the study,
the biochemical parameters of quails were investigated after the application
of substances used to prevent temperature stress. The obtained results are
shown in table No.4.

Table 4.
Effect of substances applied during temperature stress on biochemical
parameters of blood of fertile quails (M+m)

. Groups
Indicators I m I
The protein, g/l 35,1 +£0,04 34,8 +£0,03 35,9+0,04
Albumin, % 41,34 £ 0,04 40,9 + 0,02 41,71 £0,02
Globulins, % 58,43 £ 0,02 58,96 + 0,01 58,14 £ 0,03
Glucose, mmol/l 10,88 + 0,02 10,74 + 0,03 11,04 +£0,03
Urea, mmol/l 0,43 +0,01 0,43 +0,02 0,47 0,01
Calsium(Ca), mmol/l 1,0 £0,01 0,9 +0,02 1,1£0,12
Phosphorus (P), mmol/l 1,59 £ 0,02 1,58 £0,01 1,62 +£0,02

During the period when the quails were kept under the shed in June and July,
the examination of biochemical indicators after the application of substances
on the days of temperature stress showed that the amount of total protein, albu-
min, globulin, glucose, urea, calcium and phosphorus in experimental groups I
and III was around the physiological norm. However, as in the morphological
indicators of the blood, the indicators in the II experimental group were again
at the lowest limit of the physiological norm. The study of biochemical indica-
tors once again showed that all three applied preparations are reflected in the
prevention of temperature stress in quails.

The effect of substances applied during the period of temperature stress on
productivity and quality indicators of eggs obtained from them was also inves-
tigated. The obtained results are shown in table No. 5.
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Table 5.
Morphological indicators of the eggs taken from the White Texas bred quails
during temperature stress (M+m)

Groups
I 11 I
Indicators June July June July June Jule
(daily) (daily) (daily) (daily) (daily) (daily)
150-160 | 280-210 | 150-180 | 210-250 | 150-180 | 180-210

“éeglgh;r"f 11,06+ 0,2|11,02 +0,3(11,34 + 0,2/11,29 + 0,3[11,08 + 0,2[11,07 + 0,3

Weightof |5 511 01 1344202(3.72402(3.61£02(3.5003 34703
egg yolk , gr

Weight of

albumen(egg | 6,38 +0,3 |6,37+0,1|6,40+0,2|6,48+0,3| 6,39 40,1 | 6,43 +0,2
white),gr
Weight of

egg-shell,gr

1,17 +0,02(1,16 +0,01(1,22 + 0,01{1,20 = 0,01{1,19 + 0,01 1,17 + 0,1

As can be seen from table No. 5, the Mikitov feed supplement applied in ex-
perimental group II during the period of temperature stress had a positive effect on
the productivity of quails during temperature stress and the quality indicator of the
eggs.Thus, the weight of the eggs from the II experimental group is 11.29-11.34 g,
the weight of the yolk is 3.61-3.72 g, the weight of the egg white is 6.40-6.48 g,
and the weight of the egg shell is 1.20-1.22 g, it was determined that the indicators
of egg quality were low in experiment groups I and II1.The highest variability was
found to be significantly lower in the weight of egg yolk and eggshell in experimen-
tal groups I and I1I. From the obtained results, it became clear that in the experiment
group where “Mikitov” feed supplement was applied, despite the fact that the blood
indicators were at the lower limit of the physiological norm during the period of tem-
perature stress, the egg productivity of the fertile quails kept in this group was high.

Conclusion

In order to prevent changes caused by temperature stress in homeostasis
when quails are kept outdoors under a shed during the summer months, on the
days when the air temperature rises, “Betafin”, “Mikitov”, “Anti stress Forte
Wsp” should be added to the food and water they drink before 10:00 a.m.
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