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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 LALI. In the first group (treatment), with sponge removal,
each ewe was received 10 ml of the Multiaminoject intramuscularly. Also, 20 min before LA, 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,
LAI and 3 days after LAI. The pregnancy rate was recorded by ultrasound at 45 days.

Results and Discussion: Laparoscopic Al induced stress response in the ewes, by that, 20 minutes
after LAI, the concentration of cortisol increased significantly compared to the baseline
concentration (P < 0.05). In this research, the injection of the aspromazine along with a
multivitamins and amino acids complex could not inhibit the secretion of cortisol during
laparoscopic surgery, and it caused the rejection of the hypothesis of this research. 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 is 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
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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 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). Depending on its intensity and type, stress causes
damage and release of tissue and liver enzymes into the blood. In a research, it was shown that the
plasma concentration of aspartate aminotransferase and creatine kinase increases due to
transportation stress in pigs. The protective effects of vitamin and amino acid supplements in
preventing liver damage have been reported in previous studies. 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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Table 1- The Composition of each milliliter of Multiaminoject (according to the report
of the drug manufacturing company)

A Gl Veen Ml 2y Jgil 6 Pk YO
Vitamin A 15000 U D-Panthenol 25 mg

D3 el cllodliye a5l VO ¢ SIS 0+ p)Ske
Vitamin D3 7500 1U Nicotinamide 50 mg
SR P skea ¥ Sgpnnl P 9,5 VO
Vitamin E 20 mg Folic Acid 150 pg
BL el Pk Ve OF9 P9, YO
Vitamin B1 10 mg Biotin 125 ug
B2 ke Pk 0 LIS odsS P15 ke MY/O
Vitamin B2 5mg Choline chloride 125 mg
B6 (el pSke Y (S 5 053] comisrte i) abeel slosesl S Lo VY
Vitamin B6 3mg Amino Acids (Lysine, Methionine, 12 mg
B12 -yl £S5 9s5un £t Arginine and Glycine)

Vitamin B12 60 pg

1- Rooyan Darou Pharmaceutical Co. Tehran, Iran
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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). Control: received only saline. ACM group:
with sponge removal, each ewe was received 10 ml of the Multiaminoject (IM). Also, 20 min before LAI, 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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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.

el el 25 Ol

AUC(o0-90) AUC0-150)
“k S (Semal) (nmol/min/L)  (nmol/min/L

bl Basal Peak Change «103 ) x10°
Treatments concentration concentration (peak- Basal)

Control 38.65 151.27 112.61 9.21 17.44
ACM? 37.02 199.39 162.37 13.07 23.27
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- AUC is area under curve for corstisol which is calculated for the time period 0 to 90 and 0 to 180 and considered as integrated
cortisol response. 2-ACM: Acepromazine combined with Multi-Aminoject.
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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
WBCx(103ul)*  RBCx(10°ul)®> Hct (%)3 Hb (g/idl)* MCV (f)®* MCH

Treatments sl (Pg)°®
Control 8.70 9.64 31.90 10.38 34.09 11.12
ACM’ 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

20 min before laparoscopy  8.04 9.80 34.13 11.58 39.40 13.10
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-WBC: white blood cells (cells number per microliter of blood), 2-RBC: red blood cells (cells number per microliter of blood), 3-
Hct: Hematocrit, 4- Hb: hemoglobin concentration, 5- MCV: mean corpuscular volume (femtolitter), 7- MCH: mean corpuscular
hemoglobin (picogram), 7-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.
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Glucose Total Albumin Globulin il fsinel <l
o)los (mg/dl) protein (g/d) (g/d) AST (U/L)!
Treatment (grdn)
Control 87.16 8.05° 1.66° 6.42° 89.32
ACM? 91.29 9.252 1.872 7.38¢2 74.43
SEM 6.086 0.248 0.058 0.198 6.261
Time
20 min before laparoscopy 72.89 8.59 1.73 6.86 81.38
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
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1-AST: aspartate aminotransferase activity (unit/ litter), 2-ACM: Acepromazine combined with Multi-Aminoject.
Different letters in each column of each part indicate significant difference between groups (P<0.05).
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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!.
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Treatments 20 min before laparoscopy 20 min after laparoscopy
Control 79.40 99.252

ACM!? 83.37 65.50°

SEM 10.21 7.452

P value 0.8009 0.0096
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1-ACM: Acepromazine combined with Multi Aminoject. Different letters in each column indicate significant difference
between groups (P < 0.05).
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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
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[EXESIL Total antioxidant capacity Malondialdehyde
Parameters (umol/ml) (umol/ml)
sl Treatments
Control 241.43 1.41
ACM? 253.15 1.35
SEM 8.025 0.062
Time
Day of Sponge withdrawal 228.49° 1.29°
20 min before laparoscopy 272.85% 1.26°
40 min after laparoscopy 256.61%® 1.38%
3 days after laparoscopy 233.02° 1.642
SEM 10.95 0.085
P-value
Treat 0.3064 0.4921
Time 0.0265 0.0016
Treat x Time 0.9553 0.2122
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1- SEM: standard error of means. Different letters in each column of each part indicate significant difference between groups (P
<0.05). ACM: Acepromazine combined with Multi Aminoject.
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Table 7- Laparoscopic Al associated stress and the pretreatment effect of Acepromazine combined with
multivitamin and amino acids complex (Multi Aminoject) on pregnancy rate?.

ey

Control ACM? P-value
Item
ol el (gla yiue dliss
Number of inseminated ewes 20 20
5390 Y0 g > il (slaine lus
Number of pregnant ewes on d-45 9 10
5395 Y0 > (il a0y
Percentage of pregnancy on d-45 45.00 50.00 0.7515

;,Sowi Jge olyon 4 Q.).)'L’a);“j ACM -
1ACM: Acepromazine combined with Multi Aminoject.
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