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Extended Abstract

Introduction and Objective: Heat stress (HS) affects physiological, biochemical and
production functions in livestock. By suppressing various components of the immune system,
HS increases the susceptibility of livestock to various diseases. This tension has a negative
effect on the health and production ability of livestock by disrupting the nervous-hormonal
system and suppressing the immune system. The use of different nutritional solutions to
improve the immune system of livestock in different stages of production has attracted a lot of
attention. This research was conducted to evaluate the effects of glutamine supplementation and
protein level on inflammatory indicators, immune system and blood parameters of pregnant Zel
breed ewes during the transitional period and the immune response of their lambs during HS.
Material and Methods: 20 pregnant ewes with an average weight of 42+1 kg and an age of
2.5+1 years and multiparous were selected and randomly assigned to four experimental
treatments. Experimental treatments included: 1) basal diet (equal metabolizable protein
requirement) 2) basal diet with glutamine (1% diet) 3) diet with 10% more protein than
requirement and 4) basal diet with 10% more protein with glutamine. Blood sampling was done
weekly before morning feeding from all ewes using vacuum tubes containing heparin (Venojet)
from the jugular vein. Blood parameters including albumin, total plasma protein, alkaline
phosphatase and malondialdehyde were measured with relevant kits and with an automatic
analyzer. Insulin, immunoglobulin G (IgG), interleukin 2 (IL-2), interleukin 6 (IL-6) and
interleukin 10 (IL-10) were measured using ELISA kits. In order to evaluate the immune
response and the state of general inflammation, the differential blood count profile was
examined.

Results: One week before and after parturition and on the day of parturition, the amount of
albumin, total protein, insulin and IgG increased with glutamine consumption (P<0.05). Also,
glutamine supplementation increased the concentration of 1gG in lambs born from ewes
(P<0.0001).The effect of experimental treatments on alkaline phosphatase was not significant.
Also, the consumption of glutamine supplement one week before parturition, one week after
parturition and on the day of parturition decreased the concentration of malondialdehyde
(P=0.0030, P=0.0057 and P=0.0301, respectively). The number of white blood cells in one
week before parturition and on the day of parturition increased significantly with the addition of
glutamine (P=0.0015 and P=0.0024, respectively). Glutamine supplementation significantly
reduced blood neutrophils (P<0.05). However, blood lymphocyte was significantly increased
(P<0.05). On the day of parturition and one week after parturition, treatments increased the
values of IL-2 (P=0.0216 and P=0.0586, respectively) and IL-10 (P=0.0573 and P=0.0019,
respectively). While the amount of IL-6 on the day of parturition and one week after parturition
was significantly reduced by consuming glutamine and adding the level of metabolizable
protein (P=0.0079 and P=0.0027, respectively).

Conclusion The results of this experiment showed that glutamine supplementation improves the
health status of pregnant ewes under HS and their lambs.
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I Heat Shock Protein (HSP)

2 - Lipopolysaccharides (LPS)


https://www.openaccessjournals.com/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61186/rap.14.40.27
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.40.3.6
http://rap.sanru.ac.ir/article-1-1353-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.22518622.1402.14.40.3.6 ]

[ DOI: 10.61186/rap.14.40.27 ]

ya

0l (e g Syl (690 Aol codljraze (3ln
VEY bl ¥+ 0jladds /o2, Jlo (o Slides slouing

3 BusS g (V) Cunl 0aiiSdgate  atel il
(s2le S um., il awss )sL SgeaS oy o L.wb

Wt Godel (sl gt Jlad (2pme > (ot SluS o
039y duw 3)Sdas Wlgi o 355 (3554 4SS joduml (TY)
b 0 0peligl baals’ (Sdgilio jospul > a8 e |,
& NH4A™ S oy HY g 008" G3ds NH3 Wy jolaiea
Olple 9o g oS0 g S g 9
2 Sl 4 peligh b cunl s gl b ol Bl 4l
& b pelight (o piod bl )5 )13 I ST oy
Sodeel JHS 53 eabight cplply 980 390000 Sligel
YY) 35l Coonl 55 Sgilio

$9 il ly Sl e b pealy Lol
My Slio p dte WU o alo)S G5 4 Coles
GreS dog eS T g Jaled eyl Hlaw pld G g
2 2l 5 oglhel Sl g ole)S A5 o pte 4
e gk opl il Gua Ll oA by g olidwsS
FB oy gaw g (pebgls diel sl (3958 I3l
G5 pae Sl alS Gl @l e 4 pedglie
JUl 0)93 55 ool (slayadli 5 ool o 2 (2lo)S
ol Moo sl oy (dowl (gl g cytan] (I Liwe
A5l e

‘ gy 9 219
Sileplejen «Jj 35 Gise oly Vo Giog cul
odd il g (Sily JBI ()3 gdal () b (Joxd end
A 9y VY ety (Jl Y BY) wlie fpin b olojon
;W;Qéawb)fwﬁkmwigbbm
5 stodl pag 3Skes ol Sy wB S 1E bl
b otales! ue.‘ 85 B swon 290 el sbpadls
Iyt 2o Ve g plp) medgilie JB (g n daw 92
oo g 52 5 (V) o Sliios el clol
@ opeligls a3 Il (ope Loy o g jao) (uebslS
9o Py Copod JoSe plyied oalslS LSS5
4555 5 omebglS il (gly 85 5 eslizl
Slr g 4 Gyl 2oy G aadlloyd b (el (4
semilloyd oxilagdly 5 1 Sis bl glod ) el VY
vz 3 s B (551 Clalin) (81) a5
ol)lSwa 9 Cannas &Ysleo L u.a.u»)‘ 9 Lg)l_\.e‘ij dl)%
b oS olKim olo 330 )3 islejl (Vo) A 3,90 (Vo)
O Cod) M dlgss atwlS an s Yo 5l laoce (gled
Casb) 9 bod (Jame (slapite a0l ploxil ((ale)s
0asls e g pSoilul alejl 090 (b )3 s
o 4 (VAAD) gy dslee Bollas (THI) sk ) — oled
(V) M Ao 5
THI =Tdb + (0.36 x Tdp) + 41.2
abis slo> (TAp) 5 Sets slo (Talb) alasly ol o &8
2 e Caghy dod Jaze (Sl sl it Canl i
a0 YO/b U YF/D odgie (gl adllas oy Jobo
Sl uad (5 laph cwl 1oy A+ b YE/Y 5 ol 5 ol

oS dgdbe Ll Fol o oges (b 935 cule
OB e Gl el (ple)S B pae I S Nl e
Sl i oS s Mg 4 e Wlge le)S
> Wl jgeg (sorimd 59,5 el L Syl il
Coles )3 g dmd e il 1) Cldl a8 298 o3 835
‘“&591“ (¥v) 29t Q»JW‘ “ "‘*’9L""“o w e

il Slageuly 155 (salaly 5 S350 ) 5 15 o
u:;uJ))udwapadLmO,Swulchb): VWY
» kel stw»f P Hpbise ol u-’LézJ‘ L5 9
O lemoafaiw dox 51 IP 5 WA P slagyS il
Sl & Zl )3 Ll 15 oS gt At e
Wle ol pSeuw diws Obdl golgpmie Al
I8 S gt 5l atwd cpl 0 Ve 9 8 Y slauSy ]
b 039y e SRl 4 oo gl (1Y) 3,5
G5 oy S5 Jolse (53l Jld Jols ale S i
B Gomelians] Gl (alo)S Sod lacnSen ol
oy il e g Cogw el @il sl
Sod San ol oy Jl el s 9 308 (gilo b
(W) 13l e oS

Lol g e ) Glg (oal w3 Sdos ole)S 15
baas o5 JUSw a8 (o0 ol (Soie slasslon )
5005 Joe JUpl —jidsu — 9o Vlse jooe Gk
&S Jb el pis S o Camai ) el Fuly
080 CBELLE (el 3uoliglS &y Aty Incapmsgit) iS5
Oszed 503 bl blie ) cul ol OT SJolw
coly sl Gl bS5 (1)) (35 5 erenle
ol Jlsar & 0sdce 0ueligl lawdy gl Gl
Giagk Ko p (V) M Sl et clile
3 Slogl s 2,5 ) (3 saelo Y e 4 logual
2l 4 ddds 3 p S5l 93 (5 09 B0F) SSbd
P @y Sy S (6 S0y dgS )3 (0355 (g £ oS
Gl 4 Ve 58 celo oo bowdl 5o dielawl slaclale
503 YE U LMy (ppolisls cale Ll oyl oo g
() cél uals

O ) 9o dielisl (nolgh Glpied (pelisls
cdlo med (Solite (925 9 (Sbl lagid ol
(ol s 25 (g PS5 Gl daentyn
9 pebat «wMlae 9y p (ST 25 5 (SIpll Il
NN SRR A S [ A SR
2555 Cales polateds SutlSgh dwl Jiwg 53 (yalslS
Bl 1 58 it 3 (¥F) Gl 5155 oo
Sy o5 ol sl (605 amwlinnST blds )0 1) 245
Sl G5 eliglS i e WS (o Jlos] (gt
sl STyg3 el 5 cigsto s S oo Jlael Ty 395

1- Interleukin

2- Tumor Necrosis Factor Alpha (TNFa)
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1 Metabolizable Protein (MP)

2- Non-esterified free fatty acids (NEFA)
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Table 1. Percentage of food ingredients and chemical composition of experimental diets for fattening lambs

OSgn de)tboye b > oS9n b 4l o
bl mdaw 1y NN

Diet with 10% more Basic ration with protein
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One kilogram of Mineral and Vitamin mix composition: vitamin A (500000 IU), Vitamin D3z (100000 1U), Vitamin E (100 mg), Calcium (196000 mg?,
Phosphor (90000 mg), sodium (71000 mg), Iron (3000 mg), Manganese (2000 mg), Magnesium (2000 mg), Copper (300 mg), Zinc (3000 mg), Cobalt

(100 mg), lodine (100 mg), Selenium (1 mg)
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Table 2. Effect of protein level and glutamine supplementation on some blood parameters of pregnant ewes in heat stress condition

oS G5 Cansg 3 il Sbine 93 Gdxinl B 5l (S g ebslS JoSe g (B9 gdaw 1Y Jgi

(P-value) (g,l> gixo Jlois|

(Treatments) s )lous

X g gdaw Owelisls Oy rdaw o 3 ikl (sllas (10 percent higher) YU aops V- (Basal Level) 4, xkaws (Protein level) 1&gy adaw
prm(ein (;Tlﬁ; ﬁ:;b 55 (Glutamine)  (Protein Level)  (Treatment) (SEM) s55ke one) =, o) e one) Zer0) o % )Glutamine Level ) (o o> do ) (proligls (5;:;
(Albumin (g/dD) (2 (o> 53 p.5) el
0.5580 0.6384 0.5580 0.8111 0.172 3.25 3.30 3.27 3.05 (3 weeks before parturition) 5 jl 5 s 4w
0.6597 0.1680 0.3298 0.3761 0.196 3.67 3.45 3.55 3.12 (2 weeks before parturition) iul; ;I 8 asis 93
0.7121 0.2790 0.5405 0.6222 0.157 3.75 3.50 3.65 3.40 (1 weeks before parturition) _il; 5| 3 ais
0.4327 0.0024 0.2262 0.0120 0.046 4.30% 3.80° 4,07 3.75° (day of parturition) _; j,
0.0958 <0.0001 0.0004 <0.0001 0.037 4.552 4.05° 4.25° 3.40° (1 weeks after parturition) (2 ;1 s 4in
(Total Protein (g/dl)) (i (owd 3 p)5) IS (piSgp
0.5806 0.9195 0.4837 0.8352 0.937 7.32 7.55 7.25 6.92 (3 weeks before parturition) 5 ;) s 4zis 4w
0.9237 0.1675 0.1680 0.2803 1.045 8.50 7.85 7.80 7.00 (2 weeks before parturition) ,z); ;1 5 s
1.0000 0.2047 0.5707 0.5629 0.735 8.35 7.77 8.10 7.52 (1 weeks before parturition) _,il; j| L5 4xis S,
0.4230 0.0009 0.2681 0.0055 0.204 9.62¢ 8.45 9.17? 8.37 (day of parturition) _z; js,
0.0271 <0.0001 0.0008 <0.0001 0174 9.95° 9.20° 9.55% 7.75° (1 weeks after parturition) ytslj j1 e atin oS,
(Alkaline phosphatase (U/L) ) (s ;3 aalg) jbliws ST
0.6008 0.4874 0.8608 0.8402 11.165 61.00 54.00 59.00 58.00 (3 weeks before parturition) il 5| 13 4zis 4w
0.6413 0.7662 0.9661 0.9540 11.507 61.50 66.00 64.00 63.00 (2 weeks before parturition) iul; ;I 8 asis 93
0.9656 0.6368 0.8294 0.9613 11.354 65.50 68.50 64.50 67.00 (1 weeks before parturition) ilj jl 3 azis G
0.3620 0.9235 0.6328 0.7674 7.649 54.75 50.75 53.00 56.25 (day of parturition) _ul; js,
0.2062 0.6456 0.8777 0.5823 6.360 64.00 69.75 67.75 65.00

(1 weeks after parturition) yil; jl ax dtan &

In each row, the numbers with the same letters are not significantly different at the 0.05 level.
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Table 3. Effect of protein level and glutamine supplementation on some blood parameters of pregnant ewes in heat stress condition

(P-value) (g,l> szo s

(Treatments) s Lo,

(Protein level) &gy pdaw

PrOtein) ywolisls X g s g oweligls iy g o 5yl gllas. (10 percent higher) sYL aop3 V- (Basal Level) 4l oo i
(level x Glutamine (Glutamine) (Protein Level) (Treatment) (SEM) (:Sles (One) s (Zero) o (One) (Zero) yao (i;ﬁ;e;réiztjr;iZfo\:)

(Insulin (LIU/MI)) (5 (oo 55 351y 9,S00) (yd guus]

0.7967 0.2903 0.6439 0.6854 0.225 2.67 3.00 2.62 2.82 (3 weeks before parturition) zlj ;1 L <is dus
0.4085 0.6529 0.8466 0.8049 0.143 2.50 2.25 2.37 2.45 (2 weeks before parturition) _zylj ;) 3 < 95
0.0614 0.0176 0.2520 0.0259 0.084 2.60% 2.50% 2.72% 2.02° (1 weeks before parturition) il ;I 8 azis
0.0060 <0.0001 0.0004 <0.0001 0.119 3.60% 3.00° 3.35% 1.60° (day of parturition) (%5 59,
0.0011 <0.0001 0.0002 <0.0001 0.182 3.75° 3.30° 3522 1.25° (1 weeks after parturition) (zj ;| asy ain Sy
(Malondialdehyde (nmol/ml)) () Lo » Jsogil) 1l (65 gllo

0.5679 0.4270 0.8183 0.7840 0.181 2,50 2.80 2.57 2.62 (3 weeks before parturition) _,iJ; ;1 i 4iis 4w
0.8066 0.4672 0.9349 0.8868 0.089 2.57 2.50 2.60 2.45 (2 weeks before parturition) _zylj ;) 3 < 95
0.9432 0.0030 0.4392 0.0202 0.218 217° 2.80% 2.30% 295 (1 weeks before parturition) gl; j U5 azis S,
0.5608 0.0301 0.4045 0.0123 0.141 152 2.10% 1.80% 2.15° (day of parturition) _zJ; js,
0.7274 0.0057 0.1266 0.0217 0.322 1.35° 1.87% 157 2.22° (1 weeks after parturition) 5 ;) 1ay atin (S,

In each row, the numbers with the same letters are not significantly different at the 0.05 level.
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Table 4. Effect of protein level and glutamine supplementation on immunoglobulin G of pregnant ewes, born lambs and colostrum in heat stress condition

EL

[ Downloaded from rap.sanru.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.22518622.1402.14.40.3.6 ]

[ DOI: 10.61186/rap.14.40.27 |

(P-value) (s b size o (Treatments) b )los
X gy gdaw Oebisls gy o o 5wl glas 10 percent ) YU o yo) - (Basal Level) &,y xlaws (Protein level) .55gy pdaw
Protein ) cyebisls (Glutamine) (Protein Level) (Treatment) (SEM) (e (higher (o33 1u0y) (yeliald prbass
(level x Glutamine (One) (Zero) ,ao (One) S (Zero) a0 (% diet)Glutamine Level)
(pregnant ewe 19G (ng/mi)) (=) o 53 £ S5b) (el ivo 196G
0.2726 0.4638 0.6136 0.5584 0.1760 322 3.62 3.36 327 (3 weeks before parturition) _zlj ;) L aie 4w
0.4390 0.0593 0.0312 0.0447 0.285 4.56* 4222 4.13% 3.36° (2 weeks before parturition) _ilj ;I i azia g5
0.3026 <0.0001 0.2619 0.0002 0.159 6.10° 4.98° 6.08° 454° (L weeks before parturition) (zlj ;1 8 4 Sy
0.0243 <0.0001 0.0053 <0.0001 0.176 7.76* 6.58° 7.59° 5.33¢ (day of parturition) _zl; s,
0.0446 0.0003 0.0788 0.0007 0.385 7.71°2 6.81° 7.81° 5.52° (1 weeks after parturition) i} 5| ae <in
(1gG of born lambs (ng/ml)) (i (Jee 13 £,54b) odds Jeie sl 0, 19G
0.4480 <0.0001 0.8454 <0.0001 0.161 5.20° 3.45° 5.08 3.65° (A week after birth) g5 51 aw 4in
(Colostrum 1gG (ng/ml)) (2 Lo ;5 p,Soib) 56£1 19G
0.2029 <0.0001 0.0366 <0.0001 0.048 476* 351° 4.35° 3.40° Up to 12 hours after ilj 5l e el VW G
parturition

In each row, the numbers with the same letters are not significantly different at the 0.05 level.
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Table 5. Effect of protein level and glutamine supplementation on the types of white blood cells of pregnant ewes in heat stress condition

(P-value) (g)lo size plaw

(Treatments) bs Lo

X 39y g Oxeligls gy o o 3kl glas 10 percent ) YL wop> V- (Basal Level) &,y xaws (Protein level) gy adaw
Protein ) cyuebigls (Glutamine)  (Protein Level)  (Treatment) (SEM) 5o (higher % )(Glutamine Level) (o yo 3uoy3) (eligl pedaw
(level x Glutamine (One) & (Zero) yawo (One) & (Zero) yao (diet
(White blood cells (103/ul)) (V-"/uL) diw slo o5

0.9499 0.3349 0.7858 0.7805 1.367 7.37 6.82 757 6.95 (3 weeks before parturition) _,il; ;1 i 4iis 4w
0.9297 0.1271 0.9018 0.4680 1.926 8.15 7.07 8.30 7.10 (2 weeks before parturition) _aul; 5| 5 «ia 95
0.9311 0.0015 0.6260 0.0118 0.721 9.37 7.67° 9.20° 7.42 (1 weeks before parturition) tl; 51 L 4zis S,
0.4859 0.0024 0.9115 0.0173 0.436 10.05% 9.02° 10.25% 8.75° (day of parturition) &5 5o,
0.5288 0.1037 0.8207 0.3544 1.164 9.60 9.00 9.82 8.52 (1 weeks after parturition) (jiul; ;I e in Sy
Neutrophil (%) (1e,3) g5

0.3180 0.6956 0.9374 0.7436 3.119 65.50 66.50 67.00 64.75 (3 weeks before parturition) _,iJ; ;1 i 4iis 4w
0.5363 0.0803 0.1866 0.1670 1.963 62.00 63.25 62.75 65.25 (2 weeks before parturition) _,zl; 51 L5 aia ¢
0.0682 0.0003 0.6640 0.0013 1.745 60.00° 63.50° 58.250 66.25° (1 weeks before parturition) tl; 51 L 4zis S,
0.0313 0.0001 0.3488 0.0005 2.051 55.50° 58.75 54.00° 62.25° (day of parturition) _aJ; 53,
0.4317 0.0001 0.0214 0.0005 2.157 53.25¢ 59.00° 55.500¢ 63.25° (1 weeks after parturition) _,il; 5l s, azin S,
lymphocyte (%) (4uo)3) cuwoid

0.3487 0.7141 0.9414 0.7790 3.332 32.75 3175 31.25 33,50 (3 weeks before parturition) gl; 51 L5 4is 4
0.4910 0.1808 0.2593 0.3170 2111 35.75 35.00 35.25 33.00 (2 weeks before parturition) _,zl; 51 L5 «ia 45
0.0210 <0.0001 0.4500 <0.0001 1.600 36.50 31.50° 39.25° 30.00° (1 weeks before parturition) _; ;1 s 4zis 5,
0.0045 <0.0001 0.1219 0.0001 1.652 4050 38.50° 42.00° 34.25¢ (day of parturition) _aJ; 53,
0.3620 0.0003 0.0421 0.0010 2.637 43.25° 37.750 41.50% 33.50° (1 weeks after parturition) _; j| ia azén S,
Eosinophil (%) (1e,3) Jbgsjel

1.0000 1.0000 1.0000 1.0000 0.583 1.75 1.75 1.75 1.75 (3 weeks before parturition) il 5l L8 s dw
1.0000 0.5390 1.0000 0.9383 0.625 1.75 1.50 1.75 1.50 (2 weeks before parturition) ilj 5 |3 ais o
0.8775 0.6451 0.6451 0.9231 2.520 3.75 4.00 3.25 3.75 (1 weeks before parturition) il 5l 8 axae
1.0000 0.4035 1.0000 0.8598 1.333 3.00 3.50 3.00 3.50 (day of parturition)  iul; ;o)
0.6774 1.0000 0.6774 0.9458 1.375 3.50 3.25 3.00 3.25 (1 weeks after parturition) yiulj jl ax aian S

In each row, the numbers with the same letters are not significantly different at the 0.05 level.
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Table 6. Effect of protein level and glutamine supplementation on inflammatory parameters of pregnant ewes in heat stress condition

(P-value) (g,l> gixo pdaw

(Treatments) s Lo

X oSy ghaw ) Al 2oV b gho (Protein level) gy gdaw
olilS eligls Oy gdaws Slos 3 lakiwl (gllas (10 percent higher) (Basal Level) ’
il " - i % )(Glutamine Level) (s o 1o3) (yolils odaus
Protein level ) (Glutamine) (Protein Level) (Treatment) (SEM) (1:Siko (ONE) (Zero) yao  (ONE) s (Zero) yaw d'e;. ) e
i
(x Glutamine (
(1L2 (Mg1L)) (52 9 £S5 Y 5
0.2390 0.8180 0.3853 05169 4.347 28.63 25.43 23.98 26.16 (3 eeks before parturition) il; 51 L5 4iis 4
0.2602 0.3790 0.1423 0.2489 4.490 25.79 21.09 19.61 20.21 (2 weeks before parturition) _,il; j| 5 i ¢
0.7166 0.0916 05288 0.3173 4.856 24.34 18.98 21.86 1831 (1 weeks before parturition) _,zl; j) 5 <is X,
0.2107 0.0132 0.0716 0.0216 2.837 19.79° 13.79° 15.11° 12.87° (day of parturition) _al; 55,
0.4987 0.0138 0.3278 0.0586 3.217 2397 16.42° 20.35% 15.74° (1 eeks after parturition) _j; j) 1e atin (S,
(IL6 (nIL)) (5 3 S5 5 52
0.8930 0.3695 05817 0.7535 12.010 56.32 51.55 53.75 47.32 (3 eeks before parturition) _,il; jl 5 4iis s
0.5928 0.3392 0.9824 0.7346 11.101 57.82 49.25 54.90 52.42 (2 weeks before parturition) il; 5 L5 «ia
0.5502 0.6643 0.7967 0.8840 8.539 58.30 57.57 56.80 61.32 (1 weeks before parturition) _,zl; 51 5 «is S,
0.0352 0.0065 0.1290 0.0079 6.993 64.20° 67.40° 61.60° 81.40° (day of parturition) _z)j 3o
0.1319 0.0014 0.0330 0.0027 7.639 46.420 56.05" 49.45b 71.42° (1 weeks after parturition) _il; 5l s 4tin S,
(IL10 (/L)) (1) )3 p,S k) Vo oS ol
0.9713 0.3816 0.7301 0.8129 10.900 109.90 114.65 107.77 112.92 (3 weeks before parturition) _,il; jl 5 4iis
0.2938 0.0958 0.3649 0.2032 10.565 115.92 112.17 116.75 101.40 (2 weeks before parturition) _,il; j| 5 i ¢
0.0665 0.0211 0.9941 0.0428 13.230 105.50% 101.30% 118.90° 88.00° (1 weeks before parturition) _l; 51 15 «is S,
0.2375 0.0164 0.4544 0.0573 8.827 93.42° 86.60% 95.50° 77.70° (day of parturition) _z); 3o,
0.8154 0.0002 0.4510 0.0019 9.530 103.85° 77.90° 106.42° 82.75°

(1 weeks after parturition) _il; 3l ax azan S

In each row, the numbers with the same letters are not significantly different at the 0.05 level.
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