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Introduction: Farm animals face different types of abiotic stresses due to many management activities.
Stress has adverse consequences on the animal's health and welfare. Laparoscopic artificial insemination (LAI)
in sheep is also one of the mini surgery activities that associated with the use of sedatives, catching and fettering
the animal, the insertion of instruments into the abdomen, and manipulation of the reproductive tract. All these
actions are stressful and may impact stress axis, hematological and biochemical alterations, antioxidant status
and fertility outcome. The administration of acepromazine combined with a multivitamin and amino acids
complex may be a useful strategy for reducing stress in sheep undergoing laparoscopic Al.

Materials and Methods: In this experiment, 50 non-pregnant Afshar breed ewes, aged 3-4 years, with
almost the same body weight and score, were used. The estrous cycle of the ewes was synchronized by
flurogestone acetate loaded sponges and eCG hormone. At the time of sponge removal, the ewes were divided
into two groups (n = 25). All of the ewes, 54 h after sponge removal, were exposed to stress caused by LAI. In
the first group (treatment), with sponge removal, each ewe was received 10 ml of the Multiaminoject
intramuscularly. Also, 20 min before LAI, in addition to Multiaminoject, each animal also received 0.0834 mg
aspromazine (i.v) per kg of body weight. At the same time, the ewes of the second group were injected with
physiological saline and were considered as control. Changes in plasma cortisol concentration and its kinetics
were measured from zero (20 min before LAI) to 180 min after through serial blood sampling. Changes of
hematological and biochemical parameters of jugular vein blood were evaluated 20 min before and 40 min after
LAI. The plasma antioxidant status was measured at the times of sponge removal, LAl and 3 days after LAI. The
pregnancy rate was recorded by ultrasound at 45 days.

Results and Discussion: Laparoscopic artificial insemination (Al) induced a stress response in the ewes,
evidenced by a significant increase in cortisol concentration 20 minutes after the procedure compared to baseline
levels (P< 0.05). In this study, the injection of acepromazine combined with a multivitamin and amino acid
complex did not inhibit cortisol secretion during laparoscopic surgery, leading to the rejection of the research
“hypothesis. The reason for this discrepancy is related to the type of sedative used to reduce or eliminate pain

during surgery. It has been reported that plasma cortisol response is reduced by ketoprofen and completely
removed by detomidine. As a result, after LAI, the number of white blood cells and the plasma concentration of
malodaldehyde increased and the hematocrit, hemoglobin and total antioxidant capacity decreased (P< 0.05), but
the concentration of plasma proteins did not change (P> 0.05). Acute stressors cause a transient increase in the
number of blood cells in the blood circulation. The cause of this phenomenon is the contraction of the spleen due
to the stimulation of catecholamines. In addition, with the increase in cortisol secretion, blood cells are released
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from the bone marrow into the bloodstream. In a study, the use of supplements containing various vitamins and
minerals, one week before and one week after laparoscopic surgery, improved the antioxidant status of patients
after surgery and the level of plasma malodaldehyde decreased significantly. The reason for not seeing a

significant effect on antioxidant parameters in this research may be the type of supplement containing
antioxidants and the time of its use before and after surgery. Injection of aspromazine combined with
Multiaminoject increased plasma proteins and decreased the level of aspartate aminotransferase enzyme (P<
0.05). Stress, depending on its intensity and type, can cause tissue damage and the release of liver enzymes into
the blood. Research has shown that transportation stress in pigs leads to increased plasma concentrations of
aspartate aminotransferase and creatine kinase. Previous studies have reported the protective effects of vitamin
and amino acid supplements in preventing liver damage. The decrease in enzyme concentration after laparoscopy
in the treatment receiving aspromazine and multi amino acids may be related to its protective effects. The results
of the study showed that there was no significant difference in fertility outcomes between the two groups (P<
0.05). The pregnancy rate for the acepromazine and Multiaminoject-treated group was 50%, while the pregnancy
rate for the control group was 45%. This result is probably caused by the lack of interference or partial
interference of aspromazine with uterine contractions around ovulation and conception.

Conclusion: The authors concluded that acepromazine combined with a multivitamin and amino acids
complex, did not have a significant effect on fertility outcome, blood hematological and biochemical alterations
and the oxidative stress generated by laparoscopic Al in ewes, but the severity of tissue damage reduce and
plasma globulin concentration increase in response to acepromazine combined with a multivitamin and amino
acids complex injection. It is important to note that this is just one study and that more research would be needed
to confirm these findings.
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L Control: received only saline. ACM group: with sponge removal, each ewe was received 10 ml of the Multiaminoject (IM). Also,

20 min before LA, in addition to Multi Aminoject, each animal received 0.0834 mg Aspromazine (i.v) per kg of body weight.
Changes in plasma cortisol concentrations were measured from zero (20 min before LAI) to 180 min after.
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Figure 1- Changes of plasma cortisol concentration of ewes after performing laparoscopic artificial insemination (LAI) and the effect
of Acepromazine combined with a commercial supplement contained multi-vitamins and amino acids (Multi Aminoject).
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Table 2- Plasma cortisol kinetic (ng/L) to perform laparoscopic artificial insemination (LAI) and the effect of administration of
Acepromazine combined with multivitamin and amino acids (Multiaminoject) on response parameters in Afshar ewes?!

chile chile e ulﬁo ( A )W)i)z be R A ) oo colue
Lo ko “b S (S -a) AUC-0 AUC(-120)
Treatments Basal Peak Change (nmol/ n31|n/ L) 103x(nmol/min/L)

concentration concentration (peak- Basal) 10°

als
Control 38.65 151.27 112.61 9.21 17.44
50 9 oeilog el
S 37.02 199.39 162.37 13.07 23.27
ACM3 ' ' ' ' '
SEM 5.090 23.341 19.712 2.033 3.601
P-value 0.8614 0.1915 0.1208 0.2164 0.2852
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1-Different letters in each column indicate significant difference between groups (P<0.05).
2- AUC is area under curve for cortisol which is calculated for the time period 0 to 90 and 0 to 180 and considered as integrated
cortisol response.3-ACM: Acepromazine combined with Multi-Aminoject

Yiaool &5 155 dlai 5 43,5 45 355ulS 5 055 55585 o
Jobgen et al., ) 555 J535,S 5 e el S50 53]
Jo3sy65 b5 sS e les .(; McKnight et al., 20102009
g Gl glite (gldinel Al 5 suoling sla JoSo 95 lowgs
dl@i.}.ﬁwl oS 5 ah JoSe o OT clale g oSy 4 (S
5 5] masie i sl pimgiy ol 53 odliiwl 3)90
L hagiz ol @i 0292 plse e Slgice & 292 a5
356 pae cle oS cusl S5 bLs andl sl s plo Slallas
A ol -Soe 33195 55 o 3 Sl (g 51y
4555 g9 g ddsel Al S 5 g o5 dj LI Jele g5 g 0D

S5l sl (S 35 Sle

2lardion 9 (Sa5 ol gilen sladail
Ol yp CSagizel (g0 ol omay cpjlog sl 3205
P aids ¥eg L8 aid Ve (Sjsdslon cladonwld
Lt (gla JaulS dlas .awl 0dd 0ld (LS ¥ Jgd )0 oeSl)bY
4 Comd (255l)lY | ey 488> Fe Lawsdly jS6I5 cdale 5 o5

ol sla oS glos! 5l oslaul 13 da jisuplyl pogMe

J555055 b5 Jlae &l el (slosl 5 o ppeling dacdg
Cowl oads 5155 Calises llllas )0 15 455 Jolge b dnlse plKin
5 b ol g glol b sla oo jl oolazwl .(Tsuda et al., 2020)
(Ji g Jo> e gmalisnsly 51 (56 oyl @Blgo 55 el (sl
cel Oylys anpd SLSL alys Vb @yl a0 Y cugbs
Nayyar and Jindal, ) 55,5 o (i wallasls cl, 31 gals
CSagial (Hge Glojan 32,5 | editl ¢ haghy (wl > (2010
(¥ Jsiz) ol Jo30sS by Jloe 1 6585 cojlog el L
5l oo s el ae oS (S )S &S Caslods odly lis
gty S sl 45 35 8 o SIS LS 5 5SS
o=l @l b gewea (Kiyma et al., 2004) 55,5 o Jgj.,65
Aol Cglaagwl I oolil Ll )3 a8 calonds o)l ¢ img
Gl S Vob 5 (iaglie (0))9 Ol ye bl IS jlaasLs
allas > .(Tsuda et al., 2020) sl )3 b cov 1y Joju,s8
5 Sr9po radld aial (cladel (golb b JoSe B pme (5,503
Hoffman et ) coslis Jo3s,0S iy 2 slosine b sl
5 o2l (glddllas )3 ¢ oy oyl ks GM  (al., 2008



YAO ... aiel glasmsl 5 omoling (W0 oS 5 ol pods (57 3l0g ol 3035 ST 1y 50 9 55T 259

Arfuso et al., ) s o &) 50 53 by 4 Glesel jae
Sl coigio ol ) edel Cuwddy gl wlwly (2023
ssbdn (oSl bY I ey 4 8B ¥ (Sjlgilon (sladoril b
PP e fob) 590 wglite ool )LY I L8 & cund (g)ld e
36 G5 5] g 5 ks slaJ5lS olaes i3l g o
Arfuso et ) 35 guned (yuiig Olallas (baaidly b o oSl )bY
Oeman 5 oSlay (sl i 45 el sns 35S .(al., 2023
el g dmd o 51,5 536 o |y Sofdlen s @y ol
Ballou et al., ) 555 o (S5 Mt slo JolS dlaws yio]58l
oy Sllos 5l de 4283 VY 50 by jie > MCH.(2013
ol oSy gl b gued )5 Gl 5l B L ol stae glis
Oy By oS Laly olis (Al et al, 2006) o)) Sen 5 Jeo
& Seidslen Sl 2 6,86 U8 g Joo ) U8 ol s
ol an (adliae gl e w)lus & 9 Joo iis 5 o 02l

el bgapo (6 S diges

Ao g b Gy yebdn (sSwlbY 5l S adds v
Fo R s sdlS bwgie eom (mpISgen clale wcy Soilen
a8 (MCH) 50,8 JlS > (sl gan bawgio clle 5 (MCV)
S giel (Jgo ol yeandy pilog el 52,55 bl (P< +/+0) 54
ol yoma u;)l.a”.._w] Gy el bastwl @ opl d)ub
Voo B aido Ve g9 olewdsn Ol p CSogiel (g
clale cowl ond ool LS ¥ Jods 3 oSwl)bY Gl ddiB>
I oo 4o ¥e Lomdly (5slS 5 ommg T (S5 09
Lol ecslis osSealybY 51 s U o stme oglis osSel LY
crtilog sl 00l lags 3 00l ,SD elbaseial b cdale
(P<+1+0) 592 20l 5l ey S ginal (Hgo ol ey
S ilidl el sl (gl3 s Jalss a5 Caslord 3158
8B oy (2l 2980 (B )5 3 S sadshe dlas
rol_iub e .&wl.mo,,a\f;dﬁlf :_fq):o )J] » Job uol.wl
S5 sl ileley g9 o oiins )5 Pobe b i

el b Sl opmeling g atsel (slatsl (g5l JoSo S olyonay cpilag il o G Sl g (LA (g5Sul,bY ooyt (egiae il jI 86 (i =Y Jgua
DLl S ) Sojglgilan
Table 3- Laparoscopic Al associated stress and the pretreatment effect of Acepromazine combined with multivitamin and amino
acids (Multiaminoject) on hematologic parameters alterations in Afshar ewes.!
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WBCx(108 pl)? RBCx(10° pl)? Hct (%)* Hb (g/dl)5* MCYV (fl)® MCH (Pg)’

Trentments (10° ) (10°u) (%) (/) (f) (Pg)

dals

Control 8.70 9.64 31.90 10.38 34.09 11.12

cSagial (Hga g cpjlagye]

ACM?8 8.46 9.75 32.63 10.86 34.99 11.48

SEM 0.563 0.452 1.075 0.375 1.791 0.638

Time

sisSwllY 5l S a8 v

20 min before 8.04 9.80 34.13 11.58 39.40 13.10

laparoscopy
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40 min after laparoscopy 9.50 10.11 29.89 9.55 29.71 9.47

SEM 0.480 0.573 1.162 0.341 1.801 0.595

P-value

Treat 0.8703 0.8554 0.7331 0.6650 0.8967 0.8952

Time 0.0467 0.7021 0.0121 0.0003 0.0005 0.0001
Treatxtime 0.2740 0.4313 0.4928 0.4597 0.9765 0.7981
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1-Different letters in each column indicate significant difference between groups (P<0.05).
2-WBC: white blood cells (cells number per micro liter of blood), 3-RBC: red blood cells (cells number per micro liter of blood), 4-
Hct: Hematocrit, 5- Hb: hemoglobin concentration, 6- MCV: mean corpuscular volume (femtolitter), 7- MCH: mean corpuscular
hemoglobin (picogram), 8-ACM: Acepromazine combined with Multi-Aminoject.
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Table 4- Laparoscopic Al associated stress and the pretreatment effect of Acepromazine combined with multivitamin and amino
acids (Multi Aminoject) on alterations of biochemical parameters in Afshar ewes?.

oo 95 & oo oues e el Sl

Treatment Glucose Total protein Albumin Globulin (U/L)? AST
(mg/dl) (g/di) (g/di) (g/dl)

Jals

Control 87.16 8.05° 1.66° 6.42° 89.32

Szl (Hgo 5 cjlog el

ACM3 91.29 9.252 1.872 7.382 74.43

SEM 6.086 0.248 0.058 0.198 6.261

(ob;) Time

wstsSwhbY 5l B aads v

20 min before laparoscopy 72.89 8.59 1.73 6.86 81.38

s295wh)bY 5l ey 428> ¥+

40 min after laparoscopy 106.85 8.80 1.80 7.01 82.37

SEM 4.483 0.261 0.054 0.208 7.222

P-value

Treat 0.6239 0.0005 0.0053 0.0005 0.1422

Time 0.0001 0.5971 0.4170 0.5971 0.9231

Treatx TIME 0.2621 0.5170 0.2971 0.5170 0.0660

(P<e1+0) 3o 0 5l W )loss oy 1) S ime o9l ygim o )3 S e e g o)
iy y 15ly s ) sl giel biylwl oo 31 cdlad AST-Y
cSsgiunl (Fgo ol yandy (pjlog yul ACM-Y
1-Different letters in each column indicate significant difference between groups (P<0.05).
2-AST: aspartate aminotransferase activity (unit/ litter)
3-ACM: Acepromazine combined with Multi-Aminoject
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Table 5- Laparoscopic Al associated stress and the pretreatment effect of Acepromazine combined with multivitamin and amino
acids (Multi Aminoject) on plasma aspartateaminotransferase activity before and after LAl in Afshar ewes?.

o )los bl ) S adds v 295olbY 5l adds ¥
Treatments 20 min before laparoscopy 20 min after laparoscopy
el 79.40 99.25°
Control
Sagiael (3o g cilog el b
37 .
ACM? 83.3 65.50
SEM 10.21 7.452
P- value 0.8009 0.0096
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C,&>9~w1 u‘J9‘° al).o.mdg u;)l,og):u" ACM-v
1-Different letters in each column indicate significant difference between groups (P<0.05).
2-ACM: Acepromazine combined with Multi-Aminoject
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¥+ AST cibale jialS o yimgiy ol )5 .(Raza et al., 2021)
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13 b oo |y amall (o5 oalle cdale g Lol JS i) sl
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e i Syl 5 el slo Sl o5 Gl (sl
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[(Laher, 2014)
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slaaaly > aiwgS j> aS sl L (Onder et al., 2023)
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YA L aiel glassl 5 omoling (W0 oS 5 ol pods (57 3l0g ol 033 ST o1y 50 9 55T 259

2 (€S giel (o) maling 5 atsel (sloseul (ol JoSo S olyomas pjlog sl Jloss i 51 5 (LAD) (sSwlbY (bo,es (ogime el 51 (36 (i =1 Jga
VLBl Sl lathssS 5> Sl 5l an g S8 lawdly 2l (65 pglle clale g IS sl olp
Table 6- Laparoscopic Al associated stress and the pretreatment effect of Acepromazine combined with multivitamin and amino
acids (Multiaminoject) on antioxidant status in before and after Al in Afshar ewes

JS sl 5l g sl (g5 gllo
ol b (distee 2 V505,800 o 1) (ke 2 )Y 509)5u0 o )
Parameters Total antioxidant capacity Malondialdehyde

(umol/ml) (umol/ml)

b las
Treatments
Sald
Control 241.43 1.41
S gisel g cjlog el
ACM? 253.15 1.35
SEM 8.025 0.062
(ol Time
il 3l 25 oloj
Day of sponge withdrawal 228.49° 1.29°
Sl LY I 8 i ds ¥
20 min before laparoscopy 272.852 1.26°
s295wh)bY 5l ey 428> ¥+
40 min after laparoscopy 256.61% 1.38%
bl s g, ¥
3 days after laparoscopy 233.02° 1.642
YSEM 10.95 0.085
P-value
Treat 0.3064 0.4921
Time 0.0265 0.0016
Treat x time 0.9553 0.2122

(P<e/+0) 3o 0 5l W )loss oy 1) Jo ime o9l ygim o )3 S e e g o)
C,Sow] u‘J9‘° ol)Amd.g w)'l»”fu—‘ :ACM—V
ool Sl 3)lkl (las :SEM -y
1-Different letters in each column indicate significant difference between groups (P<0.05).
2-ACM: Acepromazine combined with Multi-Aminoject.
3- SEM: standard error of means.

Vel £ reling g izl sladiad (g5l JoSo S olamay cpilog sl o St 51 g (LAD) (ggSblbY (boyes (ot gl jl 36 5 -Y Jgo
Table 7- Laparoscopic Al associated stress and the pretreatment effect of Acepromazine combined with multivitamin and amino
acids complex (Multi Aminoject) on pregnancy rate

550 Control .ACMl . Povalue
Item Aol 8o giel (oo 5 (ileg sl

X E_m.b L;Lmu'('.ﬁ.o sy

Number of inseminated ewes 20 20 )
5395 FO (i )3 oyl (sl yine dluss )
Number of pregnant ewes on d-45 9 10

559 ¥O 3 il 20>

Percentage of pregnancy on d-45 45.00 50.00 0.7515

C,&>9~w1 Y al).o.mdg u;)l,og):u" ACM -y
1-ACM: Acepromazine combined with Multi Aminoject.
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