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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)
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1- Interleukin

2- Tumor Necrosis Factor Alpha (TNFa)
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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

b > oS0 b 4l o
NN

Basic ration with protein

at the level of needs

o9 Moy boye

bl gha j| iy
Diet with 10% more
protein than the level of needs

(S 0olo o yd) (STygs dlge
Ingredients (% of DM)

25.30 23.50 (Alfalfa hay) i docgy
20.88 22.59 (Wheat straw) s.iS ol
21.69 22.14 (Barley grain) g 4il>
19.43 22.14 (Corn grain) <3 &l
3.61 2.71 (Soybean meal) L g dllous
7.68 5.51 (Wheat bran) pui3 yogaw
0.45 0.45 (Calcium Carbonate) puwlS” ©ls,S
0.45 0.45 (Mineral and Vitamin premix)  iuolisg g (Sdxe JoSo
0.50 0.50 (Salt) S5
(209) (stbord S 5
90.07 89.81 (Dray matter) K5 osle
11.95 11.07 (Crude protein) pls %59y
3.19 3.63 (Ether extract) pb> o>
8.32 8.95 (Ash) S
46.01 45.54 (Neutral detergent fiber) (5 oy )d Jolal 3L
21.90 20.88 (Acid detergent fiber) (gl odisgus )> Jolxols oI
30.53 30.81 (Non fiber carbohydrates) 3Ll y.& <lying S
2.300 2.298 (Metabolizable energy (Mcal/kg)) (p,5skS )5 Ko) pundgolio b (55,
2.54 2.54 (Metabolizable energy (Mcal/day)) (59, ;> (s J51K0) pundgolio J (55,
94.00 85.00 (Metabolizable protein (g/d)) (59, ;3 p,5) puddgibio b g5
s ()5 o VO] S (5 o Vo) B (roling (0l Voo o) Dy (roliyg (a0l 00ee o) A polig 1 Jolds pl (aslizg g (Sine JaSto p,S5kS

dpsSiskn Yoor) oy dpsSidn Yo) L (p oSk Yoot) maisto dpsSiskn Yooe) 558 oS ¥ooe) ool o )Sikio V12 0+) s o5 koo 4002 0)
Pk V) prdes p S ke Ver) e )Sdeo Ve o) LS

10ne kilogram of Mineral and Vitamin mix composition: vitamin A (500000 IU), Vitamin D3 (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), Coba%f

(100 mg), lodine (100 mg), Selenium (1 mg)



Table 2. Effect of protein level and glutamine supplementation on some blood parameters of pregnant ewes in heat stress condition

oS 5 Cumsg 3 ] lagine (S95 sbasminld 5l (S p webiglS JeSeo g T gdaw 1Y Jgio

(P-value) (> size Jlois!

(Treatments) s Lo

X9 pdaw Oxeliols Oy rdaw o 3kl (sllas (10 percent higher) yYU ao)y> V- (Basal Level) 4l pdaus (Protein level) 4%y pdaw
protiin GITK:; ﬁ:b Nt (Glutamine) ~ (Protein Level)  (Treatment) (SEM) (5:Sko one) %, Zer0) o one) %, Zer0) o % )(Glutamine Level ) (o s Juoyd) (3oliglS (5:::
(Albumin (g/d1)) (2 (3 )3 £.5) (o9
0.5580 0.6384 0.5580 0.8111 0.172 3.25 3.30 3.27 3.05 (3 weeks before parturition) iyl 5| 8 s 4w
0.6597 0.1680 0.3298 0.3761 0.196 3.67 3.45 3.55 3.12 (2 weeks before parturition) il; 5 6 azis 9
0.7121 0.2790 0.5405 0.6222 0.157 3.75 3.50 3.65 3.40 (1 weeks before parturition) _jiulj jl 8 azis G
0.4327 0.0024 0.2262 0.0120 0.046 4.30° 3.80° 4.07% 3.75° (day of parturition) &5 5o,
0.0958 <0.0001 0.0004 <0.0001 0.037 4.55° 4.05° 4.25° 3.40° (1 weeks after parturition) _ul; jl e azin
(Total Protein (g/dl)) () (w3 ;5 p)5) JS w9 p
0.5806 0.9195 0.4837 0.8352 0.937 7.32 7.55 7.25 6.92 (3 weeks before parturition) _zl; ;1 5 <is
0.9237 0.1675 0.1680 0.2803 1.045 8.50 7.85 7.80 7.00 (2 weeks before parturition) _il; §l 5 s 95
1.0000 0.2047 0.5707 0.5629 0.735 8.35 777 8.10 7.52 (1 weeks before parturition) il; 5l L 4is S,
0.4230 0.0009 0.2681 0.0055 0.204 9.62° 8.45" 917 8.37" (day of parturition) (s 5,
0.0271 <0.0001 0.0008 <0.0001 0.174 9.95° 9.20° 9.55% 7.75¢ (1 weeks after parturition) i j| 1 atin S,
(Alkaline phosphatase (U/L) ) (sd 3 3lg) jblaws U
0.6008 0.4874 0.8608 0.8402 11.165 61.00 54.00 59.00 58.00 (3 weeks before parturition) il; ;1 6 azis
0.6413 0.7662 0.9661 0.9540 11.507 61.50 66.00 64.00 63.00 (2 weeks before parturition) il; 5 6 azis 9
0.9656 0.6368 0.8294 0.9613 11.354 65.50 68.50 64.50 67.00 (1 weeks before parturition) _il; 5| 3 ais
0.3620 0.9235 0.6328 0.7674 7.649 54.75 50.75 53.00 56.25 (day of parturition) &5 5o,
0.2062 0.6456 0.8777 0.5823 6.360 64.00 69.75 67.75 65.00

(1 weeks after parturition) 5 ;| dx dis S

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> gixe g

(Treatments) s ,loss

(Protein level) cpZgy pdasw

PrOtein) cyuebislS X stis s gdass owebislS e s o 3l et (10 percent higher) sYL sy V- (Basal Level) 4, xaw i
(level x Glutamine (Glutamine) (Protein Level) (Treatment) (SEM) (1:ke (One) &S (Zero) oo (One) (Zero) a0 ((OZZ e—t\;(DG)IJL)lt:’:izf LSJ\;:T)

(Insulin (LIU/mI)) (5 (deo 55 a5y 9,S00) (sl guus]

0.7967 0.2903 0.6439 0.6854 0.225 2.67 3.00 2.62 2.82 (3 weeks before parturition) il ;I s ais 4w
0.4085 0.6529 0.8466 0.8049 0.143 2.50 2.25 2.37 2.45 (2 weeks before parturition) il 5| 3 4z g
0.0614 0.0176 0.2520 0.0259 0.084 2.60° 2.50° 2722 2.02° (1 weeks before parturition) zl; ;1 b «an X,
0.0060 <0.0001 0.0004 <0.0001 0.119 3.60° 3.00° 3.35% 1.60° (day of parturition) _2j js,
0.0011 <0.0001 0.0002 <0.0001 0.182 3.75% 3.30° 3.52* 1.25 (1 weeks after parturition) (yil; 31 4 4zia <
(Malondialdehyde (nmol/ml)) (1) Lo » Jgesb) 1addl (65 ool

0.5679 0.4270 0.8183 0.7840 0.181 2.50 2.80 2.57 2.62 (3 weeks before parturition) zlj ;1 L < dus
0.8066 0.4672 0.9349 0.8868 0.089 257 2.50 2.60 2.45 (2 weeks before parturition) _,il; j1 L3 «ia 95
0.9432 0.0030 0.4392 0.0202 0.218 2.17° 2.80°% 2.30% 2.95% (1 weeks before parturition) _zl; ;1 b «an X,
0.5608 0.0301 0.4045 0.0123 0.141 1.52° 2.10%® 1.80% 2.15° (day of parturition) 2; js,
0.7274 0.0057 0.1266 0.0217 0.322 1.35 1.87% 157 2.22° (1 weeks after parturition) _,zl; 5 As; azin 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

(P-value) (s > sixe gdaw (Treatments) Lo
X piigy pdaw oeligls gy pdaw s 3,8kl (sllas 10 percent) YL duoya) e (Basal Level) 4,y pdaws (Protein level) .5g s pdaw
Protein ) ;uebsls (Glutamine) (Protein Level) (Treatment) (SEM) (55l (higher (o362 210y) (yaliglt prbanss
(level x Glutamine (One) & (Zero) oo (One) & (Zero) oo (% diet)Glutamine Level)
(pregnant ewe 19G (ng/m) () (e 3 £ S9) ytul (ine 19G
0.2726 0.4638 0.6136 0.5584 0.1760 3.22 3.62 3.36 3.27 (3 weeks before parturition) &5 ;1 3 4iin
0.4390 0.0593 0.0312 0.0447 0.285 4.56° 4.22¢ 413 3.36° (2 weeks before parturition) iul; jl 3 «ia g5
0.3026 <0.0001 0.2619 0.0002 0.159 6.10% 4.98° 6.08% 4.54° (1 weeks before parturition) ilj jl L3 asis
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 7.712 6.81° 7.812 5.52¢ (1 weeks after parturition) (y2lj ;1 s ain
(19G of born lambs (ng/ml)) (i (e ;> p,55) osd Wgie sk 0 19G
0.4480 <0.0001 0.8454 <0.0001 0.161 5.20° 3.45 5.08° 3.65 (A week after birth) Ay j| 1e; ain S,
(Colostrum 1gG (ng/ml)) ()  Jee 1 p,5o5k) 5661 19G
0.2029 <0.0001 0.0366 <0.0001 0.048 4.76° 3.51° 435 3.40° Up to 12 hours after _al; j L celo VY b
parturition

W [0 e ) (g pme ol 0S5 b asliie Bgya b dlasl o pa p
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,l> gxo plaw

(Treatments) b Lo

Xy g Oweligls Oy gdaw Joss 3kl slas 10 percent) sYL aop> V- (Basal Level) 4, xlaw (Protein level) -pigy adaw
Protein ) selisls  (Glutamine)  (Protein Level)  (Treatment) (SEM) (5l (higher % )Glutamine Level) (s e b)) (paliglt prdaus
(level x Glutamine (One) & (Zero) oo (One) & (Zero) oo (diet
(White blood cells (103/ul)) (V+¥/uL) i slo o8

0.9499 0.3349 0.7858 0.7805 1.367 7.37 6.82 7.57 6.95 (3 weeks before parturition) (zlj ;) L ain 4w
0.9297 0.1271 0.9018 0.4680 1.926 8.15 7.07 8.30 7.10 (2 weeks before parturition) zul; ;I 8 asis 93
0.9311 0.0015 0.6260 0.0118 0.721 9.37° 7.67° 9.20° 7.42° (1 weeks before parturition) _jil; 5| 3 ais
0.4859 0.0024 0.9115 0.0173 0.436 10.05* 9.02° 10.25% 8.75° (day of parturition) !5 s,
0.5288 0.1037 0.8207 0.3544 1.164 9.60 9.00 9.82 8.52 (1 weeks after parturition) _iul; ;1 e azis
Neutrophil (%) (1o,3) b9

0.3180 0.6956 0.9374 0.7436 3.119 65.50 66.50 67.00 64.75 (3 weeks before parturition) (jzlj ;) L aie 4w
0.5363 0.0803 0.1866 0.1670 1.963 62.00 63.25 62.75 65.25 (2 weeks before parturition) _ilj ;I i 4zia g3
0.0682 0.0003 0.6640 0.0013 1.745 60.00° 63.50° 58.25° 66.25° (1 weeks before parturition) _; ;1 s 4zis 5,
0.0313 0.0001 0.3488 0.0005 2.051 55.50° 58.75° 54.00° 62.25° (day of parturition) _zJ; js,
0.4317 0.0001 0.0214 0.0005 2.157 53.25¢ 59.00° 55,500 63.25° (L weeks after parturition) i} 5| ae <in
lymphocyte (%) (1.,3) st

0.3487 0.7141 0.9414 0.7790 3.332 3275 3175 31.25 33.50 (3 weeks before parturition) _,iJj ;1 i 4iis 4w
0.4910 0.1808 0.2593 0.3170 2111 35.75 35.00 35.25 33.00 (2 weeks before parturition) _ilj ;I i azia g5
0.0210 <0.0001 0.4500 <0.0001 1.600 36.50° 31.50° 39.25° 30.00° (1 weeks before parturition) zlj jl L aus Sy
0.0045 <0.0001 0.1219 0.0001 1.652 4050 38.50° 42.00° 34.25° (day of parturition) _z; js,
0.3620 0.0003 0.0421 0.0010 2.637 43.25 37.75 41.50% 33.50° (1 weeks after parturition) _,il; 5l s, azin S,
Eosinophil (%) (sue)3) Jdsjsl

1.0000 1.0000 1.0000 1.0000 0.583 175 175 175 1.75 (3 weeks before parturition) (il 3| 8 axén aw
1.0000 0.5390 1.0000 0.9383 0.625 175 1.50 175 1.50 (2 weeks before parturition) ilj 5 5 axin
0.8775 0.6451 0.6451 0.9231 2.520 3.75 4.00 3.25 3.75 (1 weeks before parturition) sl 5 |8 s
1.0000 0.4035 1.0000 0.8598 1.333 3.00 3.50 3.00 3.50 (day of parturition) il 34,
0.6774 1.0000 0.6774 0.9458 1.375 3.50 3.25 3.00 3.25 (1 weeks after parturition) ysl; ;| s s 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) (sl izo pdas (Treatments) b Lo
g% YL Ve L
X (i s ' . »3h -‘*9)5_ b g (Protein level) y.gy pxdaw
QWAL CeliglS Sy gdaw o 3 kil slas (10 percent higher) (Basal Level)
il . - . % )(Glutamine Level) (o > 1uoyd) yoligl ans
Protein level ) (Glutamine) (Protein Level) (Treatment) (SEM) (1Ske (ONE) (Zero) jao  (ONE) S, (Zero) yao d)‘t’ 23) O
(% Glutamine (die
(IL2 (ng/L)) (i 3 pS$L) Y (S o)yl
0.2390 0.8180 0.3853 0.5169 4.347 28.63 25.43 23.98 26.16 (3 weeks before parturition) zyl; jl b 4 4w
0.2602 0.3790 0.1423 0.2489 4.490 25.79 21.09 19.61 2021 (2 weeks before parturition) _,il; j1 L <ia o5
0.7166 0.0916 0.5288 0.3173 4.856 24.34 18.98 21.86 18.31 (1 weeks before parturition) _,il; 51 L5 «ia oS,
0.2107 0.0132 0.0716 0.0216 2.837 19.79% 13.79 15.11° 12.87° (day of parturition) i js,
0.4987 0.0138 0.3278 0.0586 3.217 23.97% 16.42% 20.35% 15.74° (1 weeks after parturition) z1j ;) asy ain Sy
(IL8 (ng/L) (1) 53 p55L) % (5 9
0.8930 0.3695 0.5817 0.7535 12.010 56.32 51.55 53.75 47.32 (3 weeks before parturition) _,iJ; ;1 i 4iis 4w
0.5928 0.3392 0.9824 0.7346 11.101 57.82 49.25 54.90 52.42 (2 weeks before parturition) _zy); jl b 4z 95
0.5502 0.6643 0.7967 0.8840 8.539 58.30 57.57 56.80 61.32 (1 weeks before parturition) _,il; 51 L5 «ia oS,
0.0352 0.0065 0.1290 0.0079 6.993 64.20° 67.40° 61.60° 81.40° (day of parturition) _2j js,
0.1319 0.0014 0.0330 0.0027 7.639 46.42° 56.05° 49.45° 71.422 (1 weeks after parturition) z1j ;) s, ain Sy
(IL20 (ng/L)) (s 53 p)Sosb) Ve (8o g
0.9713 0.3816 0.7301 0.8129 10.900 109.90 114.65 107.77 112.92 (3 eeks before parturition) gl; 51 L3 4iis 4
0.2938 0.0958 0.3649 0.2032 10.565 115.92 112.17 116.75 101.40 (2 weeks before parturition) zl; 5l L5 4is
0.0665 0.0211 0.9941 0.0428 13.230 105.50% 101.30% 118.90° 88.00° (1 weeks before parturition) zy); jl L ais
0.2375 0.0164 0.4544 0.0573 8.827 93.42° 86.60% 95.50° 77.70° (day of parturition) 5 s,
0.8154 0.0002 0.4510 0.0019 9.530 103.85% 77.90° 106.42* 82.75° (1 weeks after parturition) (2j 5| e azin Sy

)l [0 e )d (g5 gxe gl (SoaS b aliie By b olise] Jlaw v y>
In each row, the numbers with the same letters are not significantly different at the 0.05 level.
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