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ABSTRACT

The alm of thts Investigalion Is to study the effect seasonal variations in Egypt on
hematological parameters, reproductive and metabolic hormones of Egyptian bufialo-
cows. This study lasts one year extended from December 20089 to November 2010
and conducted on sixty bufialo-cows, Monthly selected group of 5§ bufialo-cows which
were at estrus phase then blood sampling through tail vein puncture tn the 2nd day
after natural service, divided in two samples one with anticoagulant for hematological
analysis and the other without anticoagulant for serum separation. Results of this in-
vestigation revealed that the highest atmospheric temperature was in hot summer
(82.61#41.12 C°) versus fo (26.18+1.67 C°) (n spring and (18.92+0.70 C9) Iin winter
season, while the bighest relative humidity % was In winter season (43.50211.60%)
versus to (82.50+2.29%) in summer season. The rise In temperature-Humidity index
from (63.78+1.29) in winter to (78.53+1.58) In summer Indicates sever heal siress
which assoclated with significant reduction in total red blood cell count
[3.20+0.15x10%), hemoglobin concentration (8.83+0.43 g/dl). packed cell volume
(80.7310.12%), serum progesterone hormone concentration (0.5610.03 ng/mll), es-
tradtol17-8 concentration (16.810.64 ng/ml), Utlodothyronin (T3) concentration
{2.833+0.38 ng/ml) and thyroxin hormone (T4) concentration (21.66+1.66 ng/mj),'
while hot summer resuited ln significant increase in mean cell volume (96.5512.25

4), mean cell hemoglobin (80.8121.33 pg), total white blood cell count
(10.63+0.97%105), neutrophlls % (41.00+2.64%), lymphocytcs % (58.77+0.97%), scr-
um prolactio hormone (PRL) concentration (23.45+1.72 ng/mli) and cort/so! harmone
concentration (4.47+0.33 ng/ml) campared to winter season. There was no signifl-
cant seasonal variation in mean cell hemoglobin concentration (MCHC).

It was concluded that In £gypt therc was a scasonal variation In atinospheric tem-
perature, relattve humidity, temperature humldity index (THI) and the rise in THI
above the upper critical level (72 units) for lactating bufialo-cows In Egypt 1s the ma-
Jor constraint on buflalo-cows hematological parameters and hormponal secretion
whish affects antmal reproduction. Hence we should improve climatic conditions In
side the datry farm to eliminate or reduce summer Infertiity.

Key wuards: £gypt, Scason, Buflalo-cows, hiematology, hormones.
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INTRODUCTION

Buffalo is the back bone of animal produc-
tion in Egypt. Egypt has a total number of
3.92 milllon heads of buffalo (FAO, 2005)
which plays a major role in the rural agricu-
tural practice. However this specles is reput-
ed for low reproductive potentials as indicated
by late age of maturity, seasonality, ovarian
tnactivity, endometritis, long calving intervals
and silent heat (Ahmed, 2008). The incidence
of sllent heat was low in winter and very high
In summer months{Kassim and Nany, 1999).

The seasonal changes in thermal environ-
ment influence the physfological responses of
animals. Since The performance of animals is
a product of interaction between environment
and genotype (Eadzera et al., 2002). Buffa-
loes are seasonally poly estrous and are re-
productively less active in summer. During
summer, when ambijent temperature and pho-
toperiod are at their maxdmum, prolactin level
are highest (Kaker et al., 1682) and plasma
progesterone hormone (P4) levels are lowest
(Rao and Pandey, 1982). High ambient tem-
perature may also contribute to seasonality
by depressing the male libido.

MATERIALS AND METHODS

1- Climatic data recording :

Temperature- humidity meter was used to
record monthly atmospheric temperature (AT
Co} and relative humidity % at buffalo dalry
farm at day of blood sampling, then calculat-
ed temperature humidity index (THI) as de-
scribed by (Ravagnolo et al., 2000) using the
following formula:

THI = (9/5 temp ¢°+32) - (11/2-11/2xRH/

100) x (9/5 temp ¢©- 26).
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2- Experimental animals:

The study was conducted on sixty normal,
lactating, cyeling (met estrus) Egyptian buffa-
lo-cows which have the same average body
weight of 350-400 kg. and about 4.5-5 years
old (3rd lactation stage), they maintained at
Bllquas, Al-Khazendar dalry farm,

8- Blood sampling and analysis:

Blood samples (about 5-6ml} were collect-
ed monthly through tail vein puncture at 10
a.m from each buffalo-cow In the 228 day to
natural service. Immediately 2ml blood deliv-
ered fnto EDTA tube (as anticoagulant) used
for hematological analysts. The remaining 3ml
of blood sample without antlcoagulant for ser-
um separation after centrifugation at 3000
rpm for 15 minutes, serum sample asplrated
by automatic pipette and transferred into
clean, dry, labeled tubes and kept af -20 C°
tll hormonal analysts.

3.a- Hematological examination:

The hematological examination were done
as following: manual total erythrocytes and
leucocytes count by using hemocytometer ac-
cording to (Feldman et al, 2000). Determi-
nation of hemoglobin concentration spectro-
photometerically using cyanemethemoglobtn
method according to (Drabldn, 1848). Deter-
mination of packed cell volume by microhem-
atacrite method according to (Barbra, 1988).
Calculation of red blood indices according to
(Feldman et al., 2000) and differential leu-
cocytes count by staining blood film with
glemsa Wright stain according to (Coles,
1886 and Andreassen; Latimer 1880).

3.b- Hormonal analyais:

Ovarlan reproductive hormones (progeste-
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rone and cstradiol 17-beta were delermined
according to (Tietz, 1984} Metabolic hor-
mones (Prolactin (PRL was determined accord-
ing to (Tietz, 1882), Trilodothyronin (T3) was
determined according to (Wild, 1894), Thy-
roxine (T4) was derermined according to (Mid-
geley John, 2001) and Cortiscl hormone was
determined according to (Buritla et al.,
19B4). These hormones were estimated in ser-
um by ELISA (Enzyme Linked Immunosorbent
Assay) and different types of kits.

4- Statistical analyaia;

All the results were expressed as means
3D, Stallstical analysts of data carried out
by using the computer program (SPSS, 1994)
and Duncan's Multiple Range Test (DMRT] for
testing the significance differences between
variables (M-Stat, 2008). Moreover, the corre-
latlon (r) was determined between parameters
at different seasons during a year. Resulls
were considered significant only at the level of
P (<0.05) or less.

RESULTS

1- Climatic data;

Results represented in (Table 1 & Fig. 1)
revealed that the highest temperature during
summer season, followed by autumn and de-
creased during spring season while the low-
est degree was during winter season. Relative
humidity was at the highest percent during
winter season, followed by autumn and the
lowest percent was during spring and sum-
mer season. THI units were highest during
summer, followed by autumn and spring sea-
son, while the lowest THI units were during
winter, Correlation matrix between ambient
ternperature and relative humidity was highly
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strong ncgative correlation r = (-0.713). be-
tween temperature and THI was highly strong
positive correlation r = {0.998), while between
RH% and THI was highly strong negative cor-
relation r = (-0.708),

2- Hematological parameters:

Results represented in (Table 2 & Fig. 2)
revealed that hot summer season resulted in
decrease in all eythrocytlc parameters includ-
ing total erythrocytes count x108), hemoglo-
bin concentration (g/dl) and packed cell vol-
ume (%) in comparison to mean values
obtained during winter secason. Mean cell vol-
ume (MCV 1) and mean cell hemoglobin (MCH
pg) values were lncreased durlng summer sea-
son than othecr seasons of the year, while
Mean cell hemoglobin concentration (MCHC
%) revealed non significant difference between
four seasons of the year (Table 2 & Fig.3).

Total and differential leucocytes count:

Results represented in (Table 3 & Fig. 4)
revealed that the total number of leucocytes
count (x103), neutrophils count (%) and lym-
phocytes count (%) (Table 3 & Flg. 5) were
higher during hot, summer season, while the
lowest mean value was at winter season. Cor-
relation between WBC count and THI was
highly strong positive correlation r = (0.859).
Correlation between neutrophils count and
THI was highly strong positlve correlation r =
{0.966). Corrclation between Ilymphocytes
count and THI was highly strong positive cor-
relation r = (0.B20).

3- Hormonal analysis:

Results for Progesterone hormone (P4)
mean level as represented in (Table 4 & Fig,
6) and for estradiol 17-beta hormone as repre-
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sented In (Table 4 & Fig. 7) revealed that the
highest mean values were at winter season,
followed by spring and autumn seasons. The
lowest value obtained was at summer season.
Correlation between P4 and THI was highly
strong negative correlation r = (-0.784).

Correlallon between estradiol 17-b and
THI was highly strong negative correlation r =
(-0.927).

Results for Prolactin hormone (PRL), Tru-
odothyronin (T3). Thyroxne (T4) and corttsol
hormone as represented in (Table 5& Fig. 8)
revealed that hot summer season resulted in
reduction in mean values of T3 and T4 hor-
mones, while increase values of both prolactin
and cortiso] hormones versus {o the mean val-
ues obtalned for other seasone. Correlation
between PRL and THI was highly strong posi-
tive correlation r = (0.961). Correlatlon be-
tween T3 and THI was highly strong negative
correlation r = (-0.946) and als¢ between T4
and THI was highly strong negative correla-
tion r = (-0.921). Correlation between cortisol
hormone concentration and THI was moder-
ate positive correlation r = (0.550).

DISCUSSION

Reproductive functions of female as In
male buffaloes are affected by seasonal
chenges, moreover It was noted that seasonal
variation in reproductive functions is more
pronounced in the buffalo than in cow (El-
Wiahy and El-Sawaf, 1971). It is universally
accepted to evaluate the environment cimatic
parameters through THI (West, 2008, Som-
parn, 2004 and Vale, 2007). The upper criti-
cal limgt for high producing cows was reported
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to be 72 (Johnson, 1987). From this investi-
gation founded that Egyptian buffalo cows
under the thermal comfort zone during both
winter and spring scasons as the THI was un-
der 72), under mild heat stress during au-
tumn season as THI was under 75 i was
(72.95] and they exposed to sever heat stress
during summer season as the THI above 78
(78.53), this result agree with that reporled by
(Armstrong, 1893, Vale, 2007; Aggarwal
and Sipgh, 2010). The animals exposed to
sever heat stress during hot-summer seasen
under subtropical conditions of Egypt this be-
cause the over heat load and increas¢ core
body temperature that resulled from over heat
production from lactation process {Koubkava
et al., 2002 and West, 2003) and highest
ambient temperature with high relative hu-
midity (Marat and Habeb, 2010) that resuits
in reduction in the temperature gradient be-
tween the environment and the animals skin
surface and makes more difficult heat dis-
sipation.

Results obtained for hematological parame-
ters revealed that rse in amblent tempera-
ture, THI and stress condition during summer
season was associated with decrease in  all
average means of RBC count, Hb concentra-
tion and PCV values tn Egyptian dairy buffa-
lo-cows than those of winter and spring sea-
sons, this reduction may be due many
reasons, may he due to hemodillution eflect
and destruction of erythrocytes this result
agree with that reported by (Merai ¢t ml.,
1997; Fagiolo et al., 2004), or this reduc-
tion as a responslve trial for reducing meta-
bolic heat production to keep heat balance of
animals body under hot condition while in-
creased values during winter season due to

Vol. XII, No. 1, 2011
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high oxygen demand and increased spleen re-
lecase of red blood cells and this agree with
(Solouma, 1899; Ashour, 2001), or may be
due to under nutrion duslng summer season
and copper deficiency (Sharma et al., 2008),
or due combined stress of both high tempera-
ture and high mdking Intensity weré more
blood pass to mammary gland for muk syn-
thesls (Johnson, 1987; El-Nouty et al,
1680) or due to depression of thyroid secre-
tion during hot summer season which asso-
clated with decreased erythropojesis (Dainiak
et al., 1987] and this confirmed from correla-
tion mairix result berween T3 and RBC count
was highly strong poslilve correlation ((r) =
0.999) and between T4 and RBC count was
also highly strong positive correlatfon ((r) =
0.953). The results obtalned for hematological
parameters are disagree with that reported by
(Toharmat et al., 1998; Ahmed and Al-
hatdary, 2004) as they reported that high en-
vironmental ternperature increase erythrocyte
parameters. And from Anwar and Chaudha-
rl, (1884) who reported that no significant ef-
fect of season on RBC count, Hb conc. and
PCV value and this difference In result may be
due to difference In antinals locality and d4-
ference In atmospheric temperature or animal
species.

Data obtained for red blood cell indices
show that MCV and MCH have a higher val-
ues during hot summer season than that of
spring and winter and this result agree with
that reported by (Kumer and Pachaun,
2000; Okab et al.,, 2007) and disagree from
(El-Nouty et al., 1890) who reported that
MCV and MCH values Increased In cold envt-
ronment during winter geason than spring
and bot summer season. Leucocytes count

Mansoura, Vet Med. J.
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and neuucphll cells show a higher number
under hot condidons of summer season as
compared to other seasons and this as re-
sponslve lrial, resistance phase to heat stress
condition and duc to thermeo lymphatic invo-
lution that resulted in & state of leucocytosts
evoked by neutrophilla, this result stmilar to
that reparted by (Majeed et al., 1985). And
disagree with (Maghia et al., 2005) who re-
poried that WBC count decreased (0 dairy
cows exposed to heat period, and from {Has-
san ct L, 1987) who reported that scasonal
changes had no effect on leukocyte count nor
neutrophds.

Results obtained for serum corncerntration
of progesterone hormone (P4) of Egyptian buf-
falo-cows are within the range values reported
by other researchers (Kguifuss et al., 2008;
Roy and Prakash, 2007) in which progeste-
rone levels were maxdmura during winter and
autumn seasons in comparison to hotter
summer and spring season and this may be
attributcd to the higher growth and develop-
ment of corpus luteum (CL) tn autumn and
winter than during spring and summer due to
the effect of heat stress that acts by (ndtrect
way through inhjbiting the secretion of gona-
dotroplns to a greater degree and thus leu-
teinizing hormone (LH) which suppress CL de-
velopment or acts directly on the ovary to
decrease its sensivity to gonadotropin stimu-
laton which suppress CL development. But
does not agree with Lhat reported by Singh
and Chaudbary, (1992} who reporied higher
P4 concentration during spring and summer.
This controversy of results of the later au-
thors may be due to the difference in these Jo-
calitdes, or due to type of heat stress (acute or
chron(c).
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The results obtained for serum concentration
of Estradiol 17-B of Egyptian buflalo-cows are
within the range values reported by other pre-
vious authors (Roth et al,, 2000 and Meg-
ahed et al., 2008) in which Estradiol levels
were maximum during winter and spring sea-
sons in comparison to hotter summer and au-
tumn season and this may be attributed to
the effect of high environmental temperature
and heat stress that acts by indirect way
through inhibiling secretion of gonadotropins
to a greater degree and thus leutein{zing hor-
mone (LH) and reduced the dominance of the
selected follicle and more medium sized sub-
ordinate follicle survive and thus reducing fol-
licular steroidogenesis through reduction of
availabllity of androgen precursors for estradi-
ol synthesis. But does not agree with seasonal
changes reported by Anowar and Megahed
(1897) who reported higher Estradiol concen-
tration during summer and this difference in
results may be due to localities differences or
dry matter intake or difference in animal spe-
cles.

The result of present study showed an in-
crease in serum prolactin (PRL) hormone dur-
ing summer season than those of spring, au-
tumn and winter season. These findings were
stmilar to the data of (Lupoll et al., 2001;
Roy and Prakash, 2007). The increment in
serum prolactin during hot sumrmer s€ason
noticed In this study may (ndicate that the
environmental stress or changing in day
length may alter the hypothalamic pituitary
control and resulted in its increase (Koprow-
akd and Taucker, 1978). Also postpartum
cows have a higher prolacttn hormonc con-
centration for lactation and milk synthesis
(Karge and Schams, 1973) and most of pro-
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lactin concentration is transferred to clrcula-
ton (Malven and McMurtry, 1974) and its
concentration 1is duplicated in blood with
stress of hot season {(Schams and Reinhardt,
1874) that resulted in hyper prolactinaemla
that inhibit follicular development and result-
ed In summer postparturm anestrus.

From results obtained for Thyrotd hor-
mones (T3 & T4) observed that the highest
level for T3 and T4 was tn winter, while the
lowest level was in surmmer. Higher thyroid
activity (T3, T4) in winter and lowest activity
in summer had been reported mn buffalo (Ha-
beeb et al., 2000). Summer reduction (n thy-
rold activity is probably an attempt to reduce
wmetabolic rate and muscle activity occurring
and over all heat producticn to be reduced
(Abdalla et al., 1991), also may be related to
in adequate nutrient (ntake during summer
season (Naser et al.,, 2008). Winter elevation
of thyroid activity resulted from that the best
factor simulated thyroid stimulating hor-
mone (TSH) from anterior pltultary gland was
exposure to cold which stimulated both hypo-
thalamus and anterlor pituftary gland to tn-
crease levels of (thyroid releasing hormore)
TRH and TSH (Quyton and Hall, 1996).

The result of present study showed an in-
crease in serum cortisol hormone cancentra-
tion during hot summer season than gpring.
autumn and winter season. These findings
were similar to the data of (Zlengkang et al.,
1984 ; Yousef et al.,, 1997 and Habeeb et
al., 2001). The {ncrement {n serum cortisol
concentration noticed in this study may be at-
tributed heat induced activation of hypotha-
lamic-pituitary-adrenal axds and subseguent
increase in plasma ghucocorticold concentra-
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ton matnly cortisol as tt's the most tndieator
to stressful climatic conditions whnich has a
therrnoregulatory protective raechanism preé-
vepting metabolic heat production which ena-
ble animals to tolerate stressful conditions
(Colller et al.,, 1982) In contrast Abdel-
Samee et al., {2000) reported lower cortisol
concenfration in hot season than coal season
and Abdel-Samee and Marat, (1897) report-
ed that no significantly changes in cortisol
among different seasons. These contradictions
may be attributed to the high variation In the
basal cortisol concentration and to differences
in duration of exposure to high environmental
temperature (Hundson et al, 1875).

Mansoura, Vet Med. J.
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CONCLUSIONS

It was concluded thal In Egypt thexe was a
seasopal variation {n aunosphefic lempera-
ture, relative humidity, temperature humidity
index (THI) and the rise¢ In THI above the
upper critica) level (72 units) for lactating buf-
falo-cows In Egypt {s the major coostraini on
buialo-cows hematologlcal parameters and
hormonal secretion whish affects animal re-
production. Hence we should tmprove climatic
conditions in side the dairy farm to elimlnate
or reduce summer inferttlity.
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Table (1): Atmospheric Temperature (C%), relative humidity (RH) % and
Temperature Humidity Index (TBI) at dairy farm dunng different

5€asou0s.
Seasons | Tewperature (C% | Relative humidity % TH
Winter 19.92:0.70° 43.50£1.60° 63.73+1.29 ¢
Spring 26.18£1.67° 30.00+2.08 4 71.32£).67 ¢
Summer 32.61%1.12° 32.50£2.29 ° 78.53x).58 °
Autump 27.13+1.32° 38.33+1.85° 72.95+1 41 °

Values with different letters in the same column are significant at (P<(.05).

coB838 838

winter spring summer avtumn

Fig. (1): Atmospheric Temperatwe (C°), relative humidity (RH) % and Temperature Humidity Index (THT)
during different seasona.
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Table (2): Red blood cell (RBC) counts, hemoglobin (Hb), packed cell volume {PCV) and red blood indices

(MCV, MCH and MCHC) in dairybufTa)o-cows during different seasons.

Seasony RAC(=10%) Hb(g/dl) PCV % MCV (1) MCH (pp) MCHC (%)

Winter 68310.11°* 12562011+ 39.44 4 0.32° §2.77£057¢ 17.56+0.30¢ | 3061 +£0.55*
Spring 598 + 0.61 977 1£0.23¢ 3271 x1.94° 55.442 188 < 16471 1.39¢ 29.7441.30°
Sum!-ner 320¢0.15¢ 8.83 20.43¢ 30.73£0.12¢ 96.55¢ 225 * 30.81+133® 31.962089*
Autumn 53640920 10,68 £ 0.23° 3242 £ 255" 6683£271® 22632242% | 3243:2.54"

Values with different letters in the same column are significant at (P<0.05).

o =BC=108
m {pAa)
aPCV%

Fig. (2) : Red blood ¢ell count, bemoglobln and Packed cell
volumne [PCV) in dairy buffalo-cows during Dur-
Ing different seasons.

- Nt

BUIT

a Mev (1)
- MM (50)
2 MO %)

Fig. (3)

Mansourn, Vet. Med. J.

: Red bloed tndices (MCV, MCH and MCHC) In
dalry buffalo-cows Different seasons.
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Table (3): White blood cell count, granular WBC and a granular WAC In dairy buffalo-cow during different

seasons.

Seasons | WBC(x103) | Neutrophils % | Eosinophlls % | Basophils % | Lymphocytes % | Monacytes %
Winter |[4.90:£0.20 |31.00+0.57¢ 3.6610.66% 2.6610.332 | 40.29£0.204 4.4610.273
Spring | 7.29¢1.31 | 36.66+0.88Y 3.00+£0.573 2.6620.33* [53.02¢1.31% 4.5610.532
Summer | 10.63:0.97 | 41.00%2.642 3.0110.577 2.66+0.66* |58.77+0.97 4.6020.207
Autumn | 7.04x1.10 | 35.33+2.90% 3.66£0.66 3.33+0.888 | 43.56+1.10°¢ 4.8310.3312

Values with different letters jo the same column are sign(lcant at (P<0.05).

& WBC(103)

H Noutrapfils %%
 Eocalnophliis %
W Basophilate

Wintor Summer Agounmnp

Spring

Fig. (4: WBC count and granular WBC (Neutrophils,
Eosinophlls and Basophils) tn Dalry buffalo-

cows during different seasons

o Lymeiroaytea
=

A granular WBC count (Lymphocytes andManoc-
ytes) in dairy buffalo-cows during different sea-

sons

Fig. (5) :
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Table (4): Serum progesterone hommone (P4) and estradiol ]7-beta in dairy buffalo-
cows dunng different seasons.

Seasons Progesterove hormone (ng/mi) Estradiol 17-B (ng/ml)
Winter 0.91£0.04" 27.00£2.00
Spring 0.89=0.11" 25.3382.72 ¢
Summer 0.56+0.03 ° 16.8%0.64 ~
Autumn 0.85x0.02" 10.33£2.10°

Values with different letters jn the same column are significant at (P<0.05).

P4

12

1
0.8 =
0.4 : 2=
0.2 - o

- e
[
Winter Spring Summer Autumn
L

Fig. (B): Serum progesterone bormone concentralion (P4) (n dary buffalo-
cows during ddferent s€asons,

Eatradlol17-8

|

Winter Spring Summer Autumn

g (7) : Serum estradiol 17-beta hormone (E2) In dagy buffalo-cows dur-
ing different seasonas.
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Table (5): Serum prolactin, thyroid hormones (T3& T4) and cortisol in Egyptian

buffalo-cows duaing different Seasons.

Scasons | Prolacfin ) T4 Cortisol
(ng/ml) (ng/mY) (vg/ml) (ng/ml)
Winter 301 21 40° 6.8220.16" | 76.66%6.667|  2.00£0.50°
Spring T0.5821 26" 5732088 | 566656.66°|  6.2420.40°
Summer 23 4SELTT 33350337 | 21662166 4472033°
Autumn 18.06%1.25° 4.92%1.11° | 61.6644.40° 3.60:0.30°

Values with different letters in the same column are significant at (P<0.05).

100 e

@ PRL
=T3

®=T4

B Cortlsol

Fig. (8) : Serum prolactin, thyrold hormones (T3& T4) and cortisol in Egyptian bufia-
lo-cows during different Scasonas.

Mansoura, Vet, Med. J.
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