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ABSTRACT 

The aim of this Investigation Is to study the effect seasonal variations in Egypt on 
hematological parameters. reproductive and metabolic hormones of Egyptian buffalo· 
cows. This study lasts one year extended from December 2009 to November 2010 
and conducted on sixty buffalo-cows. Monthly selected group of 5 buffalo-cows which 
were at estrus phase then blood sampllng through t.a1l vein puncture in the 2nd day 
after natural service, diVIded In two samples one with anticoagulant for hematoiogIcal 
analysis and the other without anticoagulant for serum separation. Results ofthls in­

vesugatJon revealed that the htgJu::st atmospherJc temperature was in hot summer 
(32.61:tl.12 CO) versus to (26. 18:tl.67 CO) In spring and (J9.92:t0. 70 CO) In winter 

season, whJJc the hJghest rdatJve humidity % was in winter season (43.5O:t l .60%) 

versus to (32.501:2.2996) In sun:uner ~ason. The rise 1rJ tempe.rature·HumJdlty Jndex 
from (63.73:11.29) 1n wtnter to (78.53±1.58) In summer lndicates sever heat stress 
which assocIated with sJgn111cant reduction in total red blood cell count 
(3.2Ot:O.J5xltft), hemogIobln concentration (8.83XO. 43 g/dlj, packed cell volumt: 
(30. 73:tO. 1296), serum progesterone hormone concentration (O.56:tO,03 ng/mllJ, es· 

tradJo117-B concentration {16.8i:O.64 ng/mil, /:rlJodothyronln (T31 concentration 
(2.33:tO.33 ng/mil and thyroxin hormone (T4) concentration (21 .66:t1 .66 ng/mil. 

while hot summer resulted 1n sJgnJfJcant Jncrea.se in mean cell yo/umc (96.SS:t2.2S 
0), mean cd} hemoglobin (30.81:t1.33 pgJ. total white blood cell count 

(JO.63HJ.97xl03). neutrophils % (41.00:t2.64%). lymphocytes % (58. 77HJ.97%), ser­

um prolactin hormone (PRL) concentration (23.45:1: 1.72 nglml) and corUsol hormone 
concentration (4.47:tO.33 ng/mi) compared to Winter season. There was no Signifl­

cant seasonal variation in mean cell hemoglobin concentration (MCHC). 

It was conduded that In Egypt there was a seasonal variation 1n atmospheric tem­
perature, relaUve humidJty, temperature humldlty Jndex (THl) and the rise in THl 
above the upper critical level (72 units) for JactaUng buffalo-cows in Egypt js the ma­
Jor constralnt on buffalo-cows hematolOgical parameters and hormonal secretion 
whish affects anlInai reproduction. Hence we should lmprove climatic conditions in 
side the daJry farm to eliminate or reduce summer iI1ferllllty. 

Key lFOI"9: Egypt, Season. Buffalo-cows, hematology, 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 million heads of buffalo (FAO, 2005) 

which plays a major role in the rural agrtcul­
tural practice. However thJs speCies is reput­

ed for low reproducUve potentials as indicated 

by late age of maturity. seasonality. ovartan 

lnacUvity. endometJ1Us, long calving tntervals 

and sUent heat (Ahmed. 2006). The incidence 
of silent heat was low in W1nter and very high 

in summer months{KSMlm and Nany. 1999). 

The seasonal changes In thermal enWan­
ment Influence the physiological responses of 

animals . Slnce The performance of animals Is 

a product of lnteracUon between environment 
and genotype (Kadvra et al, 2002). Buffa­

loes are seasonally polyestrous and are re­
productively le~ active In summer. Durmg 

summer. when ambient temperature and pbo­

topenod are at their max1mum, prolactin level 

are hJghest (Kalu:r et 01., 1982) and plasma 
progesterone hormone (P4) levels are lowest 

(RaD and Pandey. 1982). Hlgh ambIent tem· 
perature may also contribute to seasonality 

by depressing the male libido. 

MATERIALS AND METHODS 

1- Cllmatsc dala reconI.tD& : 
Temperature- humIdity meter was used to 

record monthly atmospher1c temperature (AT 

Co) and relative humidity % at buffalo dairy 

farm at day of blood sampUng. then calculat­
ed temperature humidity lndex (THI) as de­

scrtbed by (Ravagnolo et aI .• 2000) using the 

foUowtng fonnula: 
THI. (9 / 5 temp cO+321· (1l/2·ll/2xRH/ 

100) x (9 / 5 temp co- 26) . 
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Z. E:zpe:r!m.ental anlmale: 

The study was conducted on slxty normal , 

lactaUng. cyc1J.ng (met es trusl 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 ma1ntained at 
BUquas, Al-Khazendar dairy farm. 

s- Blood oampllng and analyIIla: 

Blood samples (about 5-6m11 were cotlect­

ed monthly through tall vein puncture at 10 
8.m from each buffalo-cow in the 2nd day to 
natural service. ImmedJately 2m1 blood deliv­

ered into EDTA tube (as anticoagulant) used 

for hematolOgical analysIs. The reroa1n1ng 3ml 

of blood sample wtthout anticoagulant for ser­

um separation after centrtfugation at 3000 

rpm for 15 minutes . serum sample aspirated 

by automaUc pipette and transferred into 

clean. dry. labeled tubes and kept at ·20 Co 

t1l1 hormonal analysts. 

s .• · Hematologlcal namtnaHon: 

The hematologtcal exam1nation were done 

as foUoW1ng: manual total erythrocytes and 

leucocytes count by uSing hemocytometer ac­
corcUng to (Feldman et al, 2(00). DelermJ­

nation of hemoglobin concentration spectro­

photometertca1ly uSing cyanemelhemoglob1C 
method accordlng to (Drabtm. 1949). Deter~ 
m.1naUon of packed cell volume by m1crohem­

atocrtte method according to (Barbta. 1988). 

Calculat10n of red blood lndices according to 
(FfoJdmln et aI .• 2000) and d.1fferenuaI leu­

cocytes count by stal.n1ng blood film with 

glemsa Wright stafn according to (Colea. 

1988 and Andreueu, ~ ... 1990). 

S.I>- Hormonal anaIya1a: 
Ovar1an reproductive hormones (progeste-
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rone and estradiol 17·beta were determlned 
according to (Tietz. 1994). MetaboUc hor· 

mones (ProlaCtin (PRL was deterDl1ned accord­

Ing to (T1et.. 1992). Trllodothyronln (T3) was 

determined according to (WIld, 1994). Thy­

roXine (T4) was derermined according to (Mid­
,dey John, 2001) and Cortisol hormone was 

determined according to (Burttta et al .• 

1994.), These hormones were estimated in ser­

um by ELISA (Enzyme Llnked Immunosorbent 

Assay) and different types of kits. 

4- Stat1al1cal anaIyola: 

All the results were expressed as means 

iSO. Statistical analysts of data carried out 
by us lng the computer program (SPSS. 199-1) 

and Duncan's Multiple Range Test (DMRTJ for 
testing the slgn1flcance differences between 

variables (M-3tat. 2009). Moreover, the carre­
JaUon (r) was determ1ned between parameters 
at different seasons durlng a year. Results 

were conSidered Signillcant only at the level of 
P «0.05) or less. 

RESULTS 

1- Cltmatic data: 
Results represented I.n (Table 1 & Fig. 1) 

revealed that the highest temperature durtng 

summer season, followed by autumn and de­
creased during Spring season whUe the low­

est degree was durtng winter season. Relative 

humld.1ty was at the highest percent during 

winter season, followed by autumn and the 
lowest percent was durtng Spring and sum­

mer season. THI untts were highes t durtng 
summer, followed by autumn and spring sea­

son, while the lowest THI units were during 
Winter. Correlation matrtx between ambient 

temperature and relative hUmidity was highly 
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strong negative correlation r = (-0.713), be­

tween temperature and THI WaS hJghly strong 

poSitive correlaUon r = (0.998), while between 

RH% and THI was highly strong negative cor­

relation r = (-0.708). 

2- HematoJogtca1 parameter.: 
Results represented in (Table 2 & Fig. 2) 

revealed that hot summer season resulted in 

decrease 1n all eythrocytlc parameters includ­

ing total erythrocytes count x l06), hemoglo­

bin concentration (g/ dJ) and packed cell vol­

ume (%) in comparJson to mean values 

obtatned during winter season. Mean cell vol­

ume (MCV fl) and mean cell hemoglobin (MCH 

pg) values were increased during summer sea­

son than other seasons of the year, while 
Mean cell bemoglobin concentration (MCHC 

%) revealed non slgnillcant difference between 
four seasons of the year (Table 2 & Fig.3). 

Total and dllIerent1al leucocyte. count: 
Results represented in (Table 3 & Fig. 4) 

revealed that the total number of leucocytes 
count (xl oJ), neutroph11s count (%) and lym­

phocytes count (%) (Table 3 & Fig. 5) were 

higher durtng 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 = (0.959). 

Correlation between neutrophUs count and 

THI was highly strong positive correlation r = 
(0.966), Correlation between lymphocytes 

count and TH[ was highly strong posJUve cor­

relaUon r = (0,820). 

8- Hoi"mcmaI anaIyoIa: 

Results for Progesterone hormone (P4) 

mean level as represented 10 (Table 4 & Fig. 
6) and for estradiol 17-beta hormone as repre-
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sen ted In (Table 4 & Fig. 7) revealed that the 

highest mean values were at winter season, 
followed by spring and autumn seasons. The 
lowest value ohtalned was at summer season. 
Correlation between P4 and THI was hlghly 
strong negative correlation r = (-0.784). 

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

Results for Prolactin hormone (PRL), TrU­

odothyronln (T3J. Thyrmct.ne (T4) and corUsol 

hormone as represented in (Table 5& Fig. 8) 
revea1ed that hot summer season resulted In 

reduction in mean values of T3 and T4 hor­

mones, whlJe increase values of both prolacUn 
and cortisol hormones versus to the mean val­

u es ohta1ned for other seasons. Correlation 

between PRL and THI was hIghly strong poSI­
tive correlation r = [0.96 1). Correlation be­

tween T3 and THI was hIghly strong negative 
correlation r = (·0.946) and also between T4 

and THI was highly strong negative correla­

tion r = (-0.921). Correlation between cortisol 

hormone concentration and THl was moder­

ate positive correlation r = (0.550). 

DISCUSSION 

Reproductive functions of female as In 

male buffaloes are affected. by seasonal 

changes. moreover 11 was noted that seasonal 

vartatlon In reproductive functions Is more 

pronounced In the buffaJo than in cow (£1-
WIahy and El-Bawar, 1971). It Is universally 

accepted to evaluate the environment cl!mauc 

parameters through THI (Walt. 2003. Som­

pam, 2004 and Vale, 2007). The upper CI1ti­

cal l1m1t for Wgh prodUCing cows was reported 
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to be 72 (Johnson, 1987). From this invesU· 

gation founded that Egypttan buffalo cows 

under the thermal comfort zone during both 

wtnter and spring seasons as the THI was un· 

der 72), under mUd heat stress durtng au­

tumn season as THI was under 75 11 was 

(72.95) and they exposed to sever heat stress 

during summer season as the THI above 78 

(78 .53), th1s result agree with that reported by 

v.rxn.trOll£ 1993, Vale, 2007, Afgarwal 
and 8111gb, 2010). The anJrnals exposed to 

sever heat stress during hot-summer season 

under subtropical condJtions of Egypt this be­

cause the over heat load and Lncrease core 

body temperature that resulted from over beat 

production from lactaUon process (Xoubkova 

.t al., 2002 IUld Weal. 2003) and hIghest 

ambient temperature W1th high relative hu­

mJdtty (Mara! IUld Habeb, 2010) that results 

In reducUon 10 the temperature gradJent be­

tween the environment and the animals sk1n 

surface and makes more difficult heat dis­

Sipation. 

Results obta1.ned for hematologtcal parame­

ters revealed that rise in ambient tempera­

ture. THI and stress condition durlng summer 

season was associated with decrease Ln all 

average means of RBC count. Hb concentra­

tion and PCV values In Egyptian dairy buffa­

lo-cows than those of winter and spr1ng sea­

sons, this reduction may be due many 

reasons, may be due to hemodilluUon effect 

and destrucUon of erythrocytes this result 

agree With that reported by (MaraJ. et al .• 
1997; FaglDlo et al., 20(4). or this reduc­

tion as a responsive trta1 for reducing meta­

bolic heat production to keep heat balance of 

an1mals body under hot condlt1on wh1le in­

creased values durtng Winter season due to 
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high oxygen demand and Increased spleen Ie· 
lease of red blood ceUs and thIs agree With 

(Solouma, 1999; Aahour, 2001), or may be 
due to under nutrition durlng summer season 

and copper deficiency (Sharma et al., 2008), 

or due combined stress of both hJgh tempera­

ture and high milking intenSity were more 

blood pass to mammary gland Cor milk syn­

thesis (JohnIOD, 1987; E1-Nouty et al., 
1990) or due to depreSSion of thyroJd secre­

Uon during hot summer season wb.lch asso­
ciated With decreased erythropoiesis (Dafn1ak 

et aI., 1987) and this confirmed from correla­
tion matrix result between T3 and RBe count 

was highly strong pOSitive correlation ((r) = 
0.999) and between T4 and RBe count was 

also hJgh1y sb"ong posluve correlauon «r) = 

0.953). The results obtained for hematologtcal 

parameters are disagree With that reported by 

(Toharmat et aL, 1998, Ahmed and AI­
batda'Y. 20(4) as they reported that high en­

vironmental temperature 1ncrease erythrocyte 

parameters. And from Anwar and Chaudha­
ri. (19M) who reported that no slgn1ficant ef· 

feet of season on Rae count, Hb conc. and 

PCV value and this difference in result may be 

due to difference in antmals locality and dif· 
ference 1n atmospheriC temperature or animal 

species. 

Data obtained for red blood cell indIces 

show that Mev and MCH have a hJgher val· 
ues during hot summer season than that of 

spring and winter and thJs result agree with 
that reported by (Kumer and Pa.chaw1, 
2000, Okab et aL, 2007) and disagree from 
(El-Nouty et aI., 1990) who reported that 

MeV and MCH values lncreased In cold enVl· 

ronment durtng wlnter season than Spring 
and bot summer season. Leucocytes count 

.v.o""ur.a, VeL Met! J. 
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and neutrophil cells show a hJgher number 

under hot conditions of summer season as 

compared to other seasons and this as re· 

sponstve trIal, resistance phase to heat stress 
condition and due to thermo lymphatic !nvo· 

lution that resulted in a state of leucocytosIs 

evoked by neutroph1l1a. Lh1s result s1m.1lar to 

that reported by \M'Ileed et 01 .. 1985). And 
disagree wtth \MogUa et al .. 2005) who reo 
ported that WEe count decreased in dalry 

cows exposed to heat period, and from (Has­

san ct al., 1987) who reported that seasonal 

changes had no effect on leukocyte count nor 

neutrophUs. 

Results obtaLned for serum concentration 

of progesterone hormone (P4) of Egyptian buf· 

falo·cows are Within the range values reported 

by other researchers (Kaulfu.a ct aI., 2006; 
Roy and Prakash, 2(07) in which progeste· 

rone levels were maximum durtng winter and 

autumn seasons in companson to halter 

summer and sprlng season and thts may be 

attrJbuted to the htgher growth and develop· 

ment of corpus luteum (CL) in autumn and 

winter than during spring and summer due to 

the effect of heat stress that acts by Lnd1rect 

way through I..O.h1blt1ng the secretion of gooa· 

dotroplns to a greater degree and thus leu· 
tet.n1z:lng hormone eLH) whJch suppress CL de­

velopment or acts directly on the ovary to 

decrease Its senslvtty to gonadotropln stimu­

lation which suppress CL development. But 
does not agree With that reported by Singh 
and Chaudhary, (1992) who reported !Ugher 
P4 concentration durtng spring and summer. 
Th.Is controversy of results of Ute later au · 

lhors may be due to the dlfference in these 10· 

calitles, or due to type of heat stress (acute or 
chrOniC) . 
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The results obtained for serum concentration 
of Estradiol 17-B of Egyptian buffalo-cows are 

within the range values reported by other pre­
vious authors (Roth et aI., 2000 and Meg. 
ahed el aI., 2008) In whtch Estradiol levels 

were maximum during winter and spring sea· 

sons 1n 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 InhiblUng secretion of gonadotroplns 

to a greater degree and thus leutein1zing hor­
mone (LHl and reduced the dOminance of the 

selected follicle and more medlum sized sub­

ordinate follicle Survive and thus reduclog fol­
Ucular sterOidogenesiS through reduction of 

ava1labUlty of androgen precursors for estradi­
ol synthesis. But does not agree with seasonal 
changes reported by Anwar and Meaahed 
(1997) who reported h1gher Estradiol concen~ 

tration during summer and this difference in 

results may be due to local.1ties differences or 

dry matter Intake or dlfference in animal spe~ 

c1es. 

The result of present study showed an in­

crease Ln serum prolactin {PRL) hormone dur­

Ing summer season than those of spring, au· 

tuum and wtoter season. These findings were 

sl.m1lar to the data of (Lupol1 et aL, 2001: 
Roy and Prakaah. 2007). The increment in 

serum prolactin during hot summer season 
noticed in th..is study may Lndicate that the 

environmental stress or changtng Ln day 

length may alter the hypothalamiC pltUltaIy 

control and resulted in Jts lncrease (Koplow­
ski and Taucker, 1978). Also postpartum 

cows have a higher prolactin hormone con~ 
centration for lactation and mJlk synthesis 
(Kargc and. Schame, 1973) and most of pro-
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lactin concentration Is transferred to clrcula­

Uon (Malven and McMurtry. 1974) and its 

concentration Is duplIcated In blood with 

stress of hot season (Schams and Retnhardt, 

1974) that resulted in hyper proJactlnaernJa 

that Inhlhlt follicular development and result­

ed in summer postpartum anestrus. 

From results obtaJned for Thyroid hor­

mones (T3 & T4) observed that the highest 

level for T3 and T4 was Ln winter. whtle the 

lowest level was in summer. Higher thyroid 

activity (T3. T4) in winter and lowest activity 

in summer had been reported in buffalo (Ha­

beeb et aL. 2000). Summer reduction in thy­
roid activity Is probably an attempt to reduce 

metaboUc rate and muscle aCtivity occurrtng 
and over all heat production to be reduced 

(Abdalla et aI •• 1991). also may be related to 

in adequate nutr1ent intake during summer 
season (Naaer et aL, 2006). Winter elevation 

of thyrOid activity resulted from that the best 

factor stimulated thyroid sUmulating hor­
mone (,ISH) from anterior plluJt.aJy gland was 
exposure to cold which stlmulated both hypo­

thalamus and anterior pitUItary gland to tn· 

crease levels of (thyroid releasing hormone) 

TRH and TSH (Guyton and Hall. 1998). 

The result of present stUdy showed an In­

crease in serum cortisol hormone concentra­

tion during hot summer season than spring. 
autumn and Winter season. These findings 

were s1m1lar to the data of (Zlenpang et aL, 
1994 , YOIae! .t aI .• 1997 and Habeeb .t 
IlL. 2001). The increment in serum cortisol 

concentration noticed. in this study may be at ~ 
trlbuted heat induced activation of hypotha­
Iam1C-pltuJtary~adrenal a.x1s and subsequent 

lncrease in plasma glucocorticoid concentra~ 
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tien mainly corUsol as It's the most Indicator 

to stressful cl1.maUc conditions which has a 

thermoregulatory protective mechanism pre­

venting metaboUc heat production which ena­

ble animals to tolerate stressful conditions 

(CoWer ot aI., 1982). In contIsst Abele!­

Samee ct aI •• (2000) reported lower corUsol 

concentraUon In hot season than cool season 
and Ahdel-8amee BD~ Mara!, (1997) report· 

ed that no slgnJ.ficanUy 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 (Hundeon et aL. 1976). 

M&a6ounr. Vot Met!. J. 
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CONCLUSIONS 

It was concluded that [0 Egypt there was a 

seasonal variation In atmospheric tempera­

ture. relative humidity. temperature hum1d1ty 

index (THI) and the nse in THI above the 

upper critical level (72 units) for lactating buf­

falo-cows In Egypt is the major constraint on 

buffalo-cows hematologtcal parameters and 

hormonal secretion whish aifects animal re­

production. Hence we should improve climatic 

conditions In side the dairy rarm to eltrolnate 

or reduce summer lnfertlllty. 
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Table (1): Atmospheric Temperature (C,), relative humidity (RR) % and 
Temperature Hwnidity Index (fH1) at dairy farm during different 
seasons. 

Seasons TempeTllture (C,) Relative humidity % TID 

Winter 19.92±O.70' 43.50±1.60· 63.73±1.29 d 

Spring 26.l8±1.67 b 30.000,08 d 71.32±1.67 ' 

Summer 32.61±l.i2 • 32.500.29 ' 78.53±J.58 • 

Autumn 27.l3±1.32 b 38.33±1.85 b 72.95±1.41 b 

Values WIth different letters m the same column are significant at (p<O,05). 
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mTem. 
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F'1I- (1): AtmospheriC Temperature (Co), relaUve bumid1ty (RH) % and Temperature HumJdJty Index (THn 

durl.ng dtfferent seasons. 
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Table (2): Red blood cell (REe) counts, hemoglobin (Hb), packed cell volume (peY) and red blood indices 
(MCV. MCH and MCHC) in dairybufTalo-cows during dlfferent seasons. 

Seasons 

Winter 

Spring 

Summrr 

A""""" 

RBC(ltl~) HbWdl) .CV% MCV <OJ MOI(Pg) 

6.8310.11' 12.58 :t 0.11 • 39.44:t 0.32' 57.77:t 0.57' 17.56±O.30< 

5.98 t 0.61 ~ 9.77 .t 0.23 , 32.71 i 1.94 ~ 55.+411.88 • 16.47 t 1.39 ' 

3.20 t 0.15' B.83 :t 0.43 4 30.73 t 0.12' 96.55t 2.25 • 30.81 .t 1.33' 

5.16:t 0.92' 10.65 t 0.23' 3Z.92:t.Z.5S " 66.83:t 2.71 .. 22.63 ± 2.42 " 

Values with different letters In the same column are significant at (P <O.OS). 

.. 
~ 

» 
~ 

" 
a _C>1~ 
.I-l>(W"') 

" .~% 

•• 
" • 

0 

Pta. (2) : Red blood cell coW\t, hemoglob1n and Packed cell 

volume {PCV} in dairy buffalo-cows durtng Dur­

Ing dJ.fferent seasons . 

. ~ 
'00 

~ 

00 

~ 

~ 

0 .. -
"" (a): Red blood lndlces (MCV, MCH and MCHC) tn 

dairy buffalo-cows Different seasons. 

MCHC(%) 

30.61 t: 0.55' 

29.74 t 1.30' 

31.96:t 0.89' 

32.43:t 2.54' 
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Table (3): White blood cell count:,. granularWBC and a granular wac in dairy buffalo-cow during different 
seasons. 

Seasons WBC(xlOJ) Neutrophils % Eoslnopbils % Basophil! % Lympbocytes % Monocytes % 

Winter 4.90±O.20 31.00tO.57' 3 .66;tO.66~ 2.66tO.33~ 40.29±O.20 (I 4.46.tO.27 • 

Spriog 7.29±1.31 36.66:0.88b 3.00±O.S7a 2 .66.tO.33~ S3.0Z±1.31II 4.56.t0.53 a 

Summer lO.63tO.97 41.00.t2 ,64-' 3.01±O.S7" 2.66iO.66· 58.7710.97 a 4.60tO.20· 

Autumn 7.04±1.10 35.33t2.9011 3.66iO,66' 3.33±O.88~ 43.56±1.10 c 4.83±0.33 a 

Values Wlth different letters In the same column are significant at (P<O.OS). 

~ .. .. 
" " 
" 
" 
" 
" , , 

WIn., 

.weC(103) 

.N.utropnU. % 
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Table (4): Serum progesterone honnone (P4) and escradiol 17·beta in dairy buffalo­
cows during different seasons. 

Seasons Progesterone hormone (DglmJ) Estradiol 17-8 (Dglml) 

Winter O.91±Q.04 27.00±2.00 
Spring O.S9±Q.11 2S.33±2.72 

Summer O. . 3 
Autumn O.SS±Q.02 19.J3±2.10 

Values with different letters in the same column are significant at (P<O.OS) . 
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ng. (6): Serum progesterone bormone concentraUon (P4) in dairy buffaJo­

cows during d.t.fIerent seasons. 
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Table (5): Serum prolactin, thyroid hormones (T3& T4) and cortisol in Egypti an 
buffalo-cows during different Seasons 

Seasons Prolactin . (TJ) T4 cortisol 
(n2lml) (ng/ml) (ng/ml) (ng/ml) 

wmter 5,9 \ ±1.40· 6.82±0. \6 . 16.66±6.66 2.00±Q.SO· 

I 'pring 10.58±1.26 5.13±0.88 . 56.66±6.66 6.24±O.40 
Summer 2J.45±L71 2,j#0.jj L1.66±1.60 4.4/±u.,j 

Autumn 18.06±1.25 4.92±1.I1 61.66±4.40 3.60±0.30 
Values WIth different letters lD the same column are sigruficant at (P<O.05). 
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na. (8): Serum prolactin. thyroid hormones (T3& T4) and carusol in EgypUan buffa­

lo-cows durlng d1fferent Seasons. 
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