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Table 1- Diet of purebred and hybrid ewes during last 2
months of pregnancy

o 5 Jade
Diet Composition Amount
PAS g 40
Wheat bran (gr)
o 130
Barley (gr)
) 80
Corn (gr)
w5y dile 600
Alfalfa hay (gr)
&35 e 1100
Corn silage (gr)

. . e l
wan S Liwaf 65.66
TDN (%)
wan JB g5y , 2.95
DE (Mcal/kg)
e plie BB (65l 2.29

’ )

ME (Mcal/kg)
CP (%)
NDF (%)
S a,\.onzﬁ » J}L’“'L’ 2 26.88
ADF (%)
Youwd 2.9
Phosphorous (%)
andS 6.1

Calcium (%)

Total digestible nutrients
“Digestible energy
*Metablizable energy
“Crude protein
®Neutral detergent insoluble fibers
® Acid detergent insoluble fibers
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Table 2- Blood glucose concentration in purebred and hybrid ewes (mg/dl)*

o yine xS ) S 59,15 s 90 5, sl 1200 54, ] 140 5,
Ewes 15 days prior to breeding Day 90 of pregnancy Day 120 of pregnancy Day 140 of pregnancy
J#
Ghezel
’_ls = 52.68+0.52° 46.69+0.43° 44.03+0.59° 41.23+0.02°
Single
1?:;; 53.23+0.38° 43.350.38° 41.49+0.38° 37.6420.38°
* * *
RPN
Hybrid
’_ls < 56.01+1.16°% 47.18+1.16° 46.67+1.16" 43.93+1.16°
Single
T’b » 56.05+0.57° 43.58+0.57° 41.03+0.57° 38.12+0.57°
win
* * *
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Means within same row with different superscripts differ (P<0.01)

* In each column indicating significant difference between ewes with single and twin lambs (P<0.01)
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Table 3- Blood cholesterol concentration in purebred and hybrid ewes (mg/dI)*

layine xS ) S 59,15 s 90 5, sl 1200 54, ] 140 5,
Ewes 15 days prior to breeding Day 90 of pregnancy Day 120 of pregnancy Day 140 of pregnancy
J#
Ghezel
’_ls = 71.23+1.27° 80.01+1.27° 86.17+1.27° 89.17+1.27°
Single
’b’f 72.91+1.29" 81.38+1.29° 87.44%1.29° 92.57+1.29%
Twin
*
RTPWEY
Hybrid
’_ls = 69.44+1.45° 78.05+1.45° 81.62+1.45° 86.34+1.45°
Single
T’\‘/’;; 69.03+1.04° 81.79+1.07° 85.11+1.12° 89.46+1.23°
* * *
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Means within same row with different superscripts differ (P<0.01)

* In each column indicating significant difference between ewes with single and twin lambs (P<0.01)
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1- Mobilization
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Table 4- Blood total protein concentration in purebred and hybrid ewes (mg/dl)*

o yine xS ) S 59,15 s 90 5, sl 1200 54, ] 140 5,
Ewes 15 days prior to breeding Day 90 of pregnancy Day 120 of pregnancy Day 140 of pregnancy
J#
Ghezel
’_b‘“ 7.1440.11° 6.28+0.07° 5.94+0.19"° 5.61+0.16°
Single
’bff 7.1940.13° 6.16+0.27" 5.81+0.18" 4.6740.39°
Twin
*
RTPWEY
Hybrid
’_ls < 8.16+0.16% 6.84+0.16" 6.58 £0.16™ 6.23+0.16°
Single
’G’f 8.10+0.41° 6.48+0.41° 6.03 £0.41™ 5.3140.41°
Twin
*

(P Y) sl o o ime BMES] (eyls il i Gy by gy b cloySils

(P< el + ) wily o 150803 L 154805 (olay yin oy ) 5l sime BMES] dgmg Sl gy 10 * cadMe

Means within same row with different superscripts differ (P<0.01)

*In each column indicating significant difference between ewes with single and twin lambs (P<0.01)
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Table 5- Blood albumin concentration in purebred and hybrid ewes (g/dl)*

b siee s pSain ) U 55,15
Ewes 15 days prior to breeding

sl 9059,
Day 90 of pregnancy

st 140 55,
Day 140 of pregnancy

2 120 55,
Day 120 of pregnancy

J#
Ghezel

’b& 3.31+0.04°
Single

o2 3.3620.09°
Twin
Hybrid
LSs
Single
559>

Twin

3.64+0.10°

3.66+0.16°

3.0140.04°

3.02+0.09°

3.52+0.13%

3.4140.16%

2.96+0.04° 2.7240.04°

2.83+0.09° 2.68+0.09°

3.4740.16% 3.2240.11°

3.294+0.16% 3.05+0.16"
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Means within same row with different superscripts differ (P<0.01)

il s Blgl D a3 v o]l a8 ol s edly Lis

g o9 chale iolidl o 3 g (Jgpegls (gl yilid GalEl ey
e 0 pialS yob iaghs wl (28) 390 p iy el
Ol S99 GallS 215 9 50 55 it 315l )3 1) ol el
owegdl cbale oS by i (5) o)) en g (Kb oS sy 0l
S ol g iman gl e Sl (el 35l 5
sl ;3150 53 15895 5 9 B (sl e (ypogel] clale o

1 e z . . . - . e
() (o3 3 S ) 5593 5 IS lasinn )3 (i3 Sloggl gy ke -6 Jgua
Table 6- Blood urea nitrogen concentration in purebred and hybrid ewes (mg/dl)*

o stee sy 3l )8 59,15 sl 9059, 2 120 55, s 140 54,
Ewes 15 days prior to breeding Day 90 of pregnancy Day 120 of pregnancy Day 140 of pregnancy
J#
Ghezel
’_ls = 15.58+0.10° 16.20£0.10° 17.16+0.10° 18.56+0.10°
Single
T’\l/’;/jlén 15.95+0.19° 16.76+0.36° 18.31+0.53° 19.54+0.11°
* *
Hybrid
’b& 16.21+0.21° 16.350.21° 16.89+0.21% 17.54+0.21°
Single
'I?l\;/jlén 15.43+0.49° 17.19+0.49° 17.5240.49° 19.61+0.49°
*

Means within same row with different superscripts differ (P<0.01)

(P<O/01) sty o 1y ime S] (el aliie pé gy b o, yo slapSilio
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* In each column indicating significant difference between ewes with single and twin lambs (P<0.01)



1395 )bl 2 0 jlocis 8 wler ()l 2 ol pole slepian gy 4 pid 308

gl 4 3> Splia (5) olylSen o (S s b eon ol oS
sl ;3151 53 15895 5 o B (clais o 3 )bine
Oaras Olie 5 Ol sy cpl &8 Canl ol 1200 ,S5 samliie
] 531 3 GALS 5 S)9> laie gt 3 05 Slol
(9) 18l axsly (St b 255 (30 42 Bl 00

2 093 maedS clale - Jgan )3 39390 SleMbl & angi b
oaimd s 593 9 538 clasli p> il dilisee (slo g
G sl 140 5120 90 (slajo, ;> (P<O/0L) I sno coglis
sl Totest sesl gl oizmen 292 s S Sl U8 59, 15 <
51893 5 58S sl slotne o 095 el Sl dlic
3 1 iy il L (sla e 5 S il 5 ol
iy gl ime gl 5o B ST clajine b sl 140 0,
Loy 5 918> sl )90 slasine > &5 Jlo > (P<0/0])
3 me glis BTyt (la e 4 s sl 140 4120
(P<0/01) >,

0 prelS (e 3 (el g, Sy ] ey b
b 3ol G Wlgs o i Ay 4 dn gl L aST 0D el o e
L g8 el S99 oyt o 5 oS’ ke ] o 4y
D9 Gglite gl gxe yob 4 il 140 9120 (clajg, 3 ol5g
140 55, o b coslis ol J33 Lall slagine 2 S b 5
SladisS 10 olawdly pulS Jlide 09y jiaS 0 odrlie | ituw]
s gzl LSuis s s gin lold 4 cuwl (Son 1591840
il dn g &S5 pl a4 Ll euws 2 bb barye il Bl 4o
el il Blol > ogas 4 (clie dlge il Codgae oS
O oSl I 2alS el 13 3 lS oy i alS
2 5 45 638 oo (8) ylSam g M 0gMe 4y (4) 3 anlss
Ol d el 0l GRIBIL plarls o )3 oandS el silie
sl 5Lk ) Sl cpl 4 258 cornlS ged 4 oo Sl (Saa
sl 0dl W)l GLE1S 53 (ARSI e 5)50 )3 ke il
Cood Algi o (S sl eyl cdale oS clily A gr iSO ol
355 )18 Ol o 9 (S5 Jpmiliy Ol g (2l Codgiome 3L
(18)

IS (8 5 oS

O 3 e S)len S ] Cupogonne aSil 4y 4255 L

Ll iz @il liee wlgsgo 5 Al o0 Sos8 5AS gt
g e ale oyl S 130 (19) smd )33l 305 oy 80
Ol oy el b il Cpanl Bl Jlny (g0lasl Ll
Olg=s a3l e (] iliee Jolye )3 (Gt slacalbie

2 5B il U ot o3 loygl ooy clale
xS in 3 Jod 59, 15 4 s 2l 140 4120 90 (slajy,
Sl )3 o (P<OJOD) sl it tls3l (sl sine yskay
ol 322 55, 00 6 99> il U3 slogsin 1 398 culsile
2 il 140 5120 slajy, (o e 155005 (5o ine ys
ol iy 3 (6 Jgas) 15 oalie (IRl on b e ()
58Syl sla e 3 45 Ll opl 4 Dy glite (oS g,
I3 59, 15 4 cu s ool 140 5120 90 cLnjo,
e 5 (P<OM01) sls s Lialdl ol sime yobar (¢ pS s
g Laljsls S o gl J38 015 53 0l (LS (s wl @l
o ine o 4120 59, 51 8 sloygl (39555 olime > aljligd
140 5 ol ;315 )3 a5 ol ol oty youn (gl a5 Jls 5 399
(P<0/01) 54 3ol iztanl 51 3ms o,
140 5120 90 (slajy, o oo cslosg) o clale 2ol
Ol S 4y Dl o g S 51 S 59y 15 4 s ]
5 02l 9 (15) g2 o 5 pio gl L 48 ABL (g 0 malsilie
loysl (13555 olie 150,548 5> cbllas (18) \San
oS sl 00 G3)l3S izmed Ml Gl il Bl 3 0053
olej > 5 42338 (al3l & 5y (sl omd wti Sl (i 09l oo
(17) ohlSar 5 g (9) 2y 385 (i s & lodls
Cod (el Bl 5> (o5 loygl 035555 Qliwe &5 W28 )15
ol ol 45 b o 3Bl (gl 69) (il ) U 0,90 4
Ol slily 3 4B ead el il 8l s 4 Wl
sbajed a8 lyo a3l (el loj 3 590 e bl cullad
Laouig s pall uud bl S50 (Ta) (S 955 90092 VY
OS5 ol ogMe 298 cage ) (s )3 @ Il
A st ;3151 55 LoDl ) s )3 ytal3dl S el 00
Sy madgblS &8 3> (St 35 J935565 zobaw 13
o sl able (iS00 )b 51 (23) w8 e W, oy
R A0S e Ay JB polie (g9l wmig 5 )5 Pl
s SlysangssS oS i (535 Jo5 b 4 il o 40aS5 53
o5 b 0 i i 253 2
295590 (B9 el 3 (9 Mg e gl pl jlead ol
ol @b jl i b Sligel slile a3 5 yles 8Lt
O3sr olalil sl opgl 4 i 5 4550 o et 5 (055
Ji2 slegiee g9 oyl gy cile 00,5 0 5 sl o)l
39y 2 Sy slagsies o ] 140 § 120 clajy, o Ll
casly o gxe gl 156893 5 BT (cla yiwo cyo > (] 140

1- Rumen Degradable Protein



399

w598 9 38 LA e F95 gl Ol puti Wigy (o

5 St s Syl ot slaclls i cap Lk

T oo 3 S ed) g0 5 S slagsine 0 5 edS il 7 Jgo
Table 7- Blood calcium concentration in purebred and hybrid ewes (mg/dl)*

o yine SpSsin 3l B 5,15 s 90 5, sl 1200 54, ] 140 5,
Ewes 15 days prior to breeding Day 90 of pregnancy Day 120 of pregnancy Day 140 of pregnancy
J#
Ghezel
’_ls < 8.64+0.06% 8.21+0.06" 7.80+0.06° 7.37+ 0.06¢
Single
o* 9 8.59+0/09° 7.90+0.09° 7.69+0.09° 6.73+0.09¢
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Means within same row with different superscripts differ (P<0.01)
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Introduction As pregnancy progresses, nutrient requirements of fetus and thereby ewe increases and some
changes in the levels of blood metabolites including glucose, cholesterol and total protein may occur. During
gestation, maternal tissues contribute to supplying energy that required for fetus resulting in changes of ewe
blood metabolites; however other factors such as breed, age, feeding type of ewes during gestation and season
may influence them. The study of blood metabolic changes in different phases of reproductive cycle can be
helpful in detecting abnormal situations of ewes and preventing of metabolic disorders such as pregnancy
toxemia and fatty liver syndrome. There is little information about the effect of different genotypes on blood
metabolites and the occurrence of metabolic disorders in late pregnancy. Therefore the aim of the present study
was to determine changes in blood metabolites of purebred Ghezel and ArkharMerinox Ghezel crossbred ewes
during late pregnancy and effect of crossbreeding of Iranian purebred sheep with Merino sheep on metabolite
level changes in these two groups of sheep and study of susceptibility to metabolic disease in late pregnancy.

Materials and Methods In the present study, fifty five pregnant Ghezel ewes (36 singles and 15 twins) and
34 pregnant crossbred ewes (20 singles and 14 twins) were used. Estrus synchronization of all ewes was done
using CIDR. CIDR were removed 14 days later and all ewes were injected PMSG intramuscularly and then
mated with rams. All of the ewes were grazing in the pasture during pregnancy, but in the last two months of
pregnancy, feeding of ewes was manually. Blood samples were collected by vacuum tubes during four hours
after feeding from the jugular vein of ewes on 15 days prior to mating period and on days 90, 120 and 140 of the
pregnancy. Blood samples were centrifuged with 4000 rpm for 12 minutes to extract blood serum and then sera
were frozen in -20°C until further analysis of metabolites. Measurement of blood metabolites, including total
protein, calcium, glucose, cholesterol, blood urea nitrogen and albumin was done by spectrophotometer set. SAS
software (2003) was used for statistical analysis. Mixed procedure of SAS software was used for statistical
analysis and Tukey- Kramer test was applied for comparison of means. T-test was used for comparison of blood
metabolites between ewes with single and twin lambs.

Results and Discussion The results showed that the blood glucose, total protein, albumin and calcium on
days 90, 120 and 140 of pregnancy were less than 15 days prior to mating but blood urea nitrogen and
cholesterol levels were increased. These variations could originate from fetus metabolism since fetus
requirements for tissue growth, muscles and bones increases during pregnancy, which should be supplied from
maternal body reserves. The comparison of blood metabolites on the both crossbred and purebred pregnant ewes
showed that in the late pregnancy, twin pregnant ewes had less glucose, total protein and calcium and more
blood urea nitrogen and cholesterol compared with single pregnant ewes because there is a higher fetus
requirement for twin fetuses during gestation. Our results also showed that glucose, total protein, albumin and
blood urea nitrogen levels of crossbred ewes were higher than purebred Ghezel ewes on 15 days prior to mating
period. This may be due to different genetic potential of these breeds. During the gestation period, levels of
mentioned metabolites except for blood urea nitrogen were higher in both single and twin crossbred pregnant
ewes than purebred Ghezel ewes significantly. It is seemed that these differences may be related to variation in
the genetic potential of studying animals.

Conclusion The results of present study showed that there were no signs of pregnancy toxemia in the two
experimental groups; however some differences among blood metabolites of purebred and hybrid ewes were
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found, which may originate from genetic potential of these two groups. These differences revealed that hybrid
ewes are more resistant against blood metabolite changes during late pregnancy. Study of fluctuations in the
blood metabolites during several stages of pregnancy can help us to determine abnormal metabolic cases and

prediction of metabolic disorders such as pregnancy toxemia or ketosis, fatty liver syndrome and disease relating
to fetus and ewe metabolism.
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