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Abstract

In order to investigate the effect of consuming diets supplemented with different levels
of guanidinoacetic acid on performance, some biochemical parameters of blood,
microbial population and intestinal morphology in Japanese meat quails, 288 Japanese
quails aged 1-35 days were used with 4 experimental treatments including control group
and consuming guanidinoacetic acid with levels of 0.5, 1 and 1.5 g/kg of standard feed
with 6 replications and 12 laying quails in each replication. At the end of the period (35
days of age), after slaughtering two birds from each replicate, carcass traits of quails,
blood parameters such as cholesterol, triglyceride, very low density lipoprotein (VLDL)
and high density lipoprotein (HDL) as well as the activity of liver enzymes such as
alkaline phosphatase (ALP), alanine transaminase (ALT) and aspartate transaminase
(AST) were examined. Sampling was performed to evaluate the tissue and population of
the small intestine microbial flora. The results showed that the consumption of diets
supplemented with guanidinoacetic acid significantly improved carcass traits in the
quails under study (p < 0.05). Supplementation of the diet with guanidinoacetic acid
caused a significant decrease in serum concentrations of blood parameters of
cholesterol, triglycerides and LDL and subsequently increased HDL (p < 0.05).
Improvement in liver enzyme activity was observed under the influence of
guanidinoacetic acid levels (p < 0.05). A significant increase in the beneficial microbial
population of Lactobacilli and, on the contrary, a decrease in the colony population of
pathogenic bacteria Escherichia coli and Salmonella enterica in the intestine, along with
an increase in the level of villi and the density of the number of goblet cells, indicated
the effect of supplementation with different levels of guanidinoacetic acid on improving
intestinal health in the quails under study (p < 0.05). The results of this study showed
the benefits of consuming different levels of guanidinoacetic acid on carcass traits,
blood biochemical parameters, liver enzymes, morphology, and gut microbial
population in Japanese quails.

Keywords: Guanidinoacetic acid, Carcass trait, Blood bichemical, Liver enzyme, Japanese
quails.
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Table 1. Percentage of ingredients and nutrient content of the experimental diet used in Japanese quails

Ration items' Percent (%)
Corn kernels 52.94
Soybean meal 40.04
Vegetable oil 1.75
Fish powder 3.00
Calcium carbonate 1.09
Dicalcium phosphate 0.39
Salt 0.20
L-lysine 0.01
DL-methionine 0.08
Mineral and vitamin supplement? 0.50
Calculated nutrients

Metabolizable energy (kcal/kg) 2900
Crude protein (%) 24
Calcium (%) 2.5
Available phosphorus (%) 0.38
Sodium (%) 0.15
Methionine + Cysteine (%) 0.91
Lysine (%) 1.35
Threonine (%) 0.96

A=y VY D3l s dly Y0 A s (Medle Al Ve ol s JoSGe @ S kS 8 #0448 NRC il ods slaze o o =)
oS ke WeindnS s p S e £ el Sk oS ke VA oy p S ke B0 el p S ke ¥ OKS bty 0 S e Y B s
e oS £ T o S S S e T el S S e Y i ¢S e T s £ e 10 VS sl

S ke 05 o V0 5 0 08 Lo /0 s 0 S Jon A 0 S o N e oS e Vo ol S Lo A il
1- Balanced diet based on NRC, 1994.#* Each kg of vitamin supplement contained 11,000 IU of vitamin A, 2,300 IU
of vitamin D3, 22 IU of vitamin E, 2 mg of vitamin K3, 3 mg of thiamine, 40 mg of riboflavin, 18 mg of pantothenic
acid, 4 mg of pyridoxine, 0.017 mg of cyanocobalamin, 65 mg of niacin, 0.3 mg of biotin, 0.075 mg of folic acid and

600 mg of choline chloride. 2- Each kg of mineral supplement contained 8 mg of iron, 100 mg of magnesium, 60 mg
of zinc, 8 mg of copper, 0.5 mg of iodine and 0.15 mg of selenium.
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Table 2. Effect of experimental treatments on carcass traits in Japanese quails
Treatment Supplementation ~ Thigh weight Wing weight  Breast weight ~ Abdominal fat
(g/kg) (2 & (& ()

Control 0 32.31d 7.71d 37.81c 1.85a

0.5 33.45¢ 7.82¢ 39.42b 1.72b
Guanidine Acetic Acid 1 35.52b 7.92b 39.96b 1.64c

1.5 36.14a 7.99a 40.11a 1.55d
SEM - 0.014 0.002 0.016 0.029

(ool sl - KiLe) SEM o < +/00) ol (6413 sms 0keps0lid S mdie b Gy b Ot o 3 b Sl ylis

Differences between means in each column with different letters indicate significance (p < 0.05), SEM (The Standard

Error of the Mean)

15 Sl 53 0 p o plactse slaamial 3 23T glajles Sl eslizal -V Jsu

Table 3. Effect of experimental treatments on serum biochemical parameters in Japanese quails

Treatment Supplementation Triglyceride (mg/dL)  Cholesterol HDL LDL
(g/kg) (mg/dL) (mg/dL) (mg/dL)

Control 0 259.32a 192.16a 102.16a 96.76a
0.5 256.14b 184.24b 104.51b 94.45b

Guanidine Acetic Acid 1 250.26¢ 180.35¢ 105.36¢ 92.69c
1.5 246.52d 176.44d 106.72d 90.14d

SEM - 1.20 1.15 0.451 0.652
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Table 4. Effect of experimental treatments on liver enzyme activity in Japanese quails

Treatment Supplementation (g/kg) AST (U/L) ALT (U/L) ALP (U/L)
Control 0 36.8a 29.4a 95.6a
0.5 34.5b 28.2b 94.2b
Guanidine Acetic Acid 1 33.2¢ 26.5¢ 92.4c¢
1.5 30.7d 24.1d 82.1d
SEM - 0.091 0.045 0.069

ls Gl Al 55 0355 o S Camar r ialesl glaslas 5l eslizad 10 J s

Table 5. Effect of experimental treatments on intestinal microbial population in Japanese quails

Treatment Supplementation E. coli Salmonella enterica Lactobacillus
(g/kg) (Colony/g) (Colony/g) (Colony/g)
Control 0 5.85a 5.71a 5.31d
0.5 5.62b 5.40b 5.46¢
Guanidine Acetic Acid 1 5.51b 5.16¢ 5.79b
1.5 5.45b 5.02d 6.08a
SEM - 0.008 0.011 0.009
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Table 6. Effect of experimental treatments on intestinal morphology in Japanese quails

Treatment Supplementation Villus height ~ Villus surface ~ Crypt depth Number of
(g/kg) (pm) (pm) (um) goblet cells
Control 0 594.9d 0.594c 139.0d 10.8¢c
0.5 601.2¢ 0.604b 143.5¢ 11.5b
Guanidine Acetic Acid 1 605.3b 0.604b 146.5b 12.1a
1.5 608.5a 0.611a 148.4a 12.2a
SEM - 1.54 0.002 0.045 0.014
>
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Abstract

Secretory urography is a method for imaging the kidneys, ureters, and bladder, which
uses iodinated contrast media. The aim of this study was the anatomical examination of
the kidneys, ureters and bladder of the Sarabi dog, so that these findings can be used in
the interpretation of clinical results and decisions. The current study used 10 Sarabi
dogs (5 males and 5 females) with an average age of 3.2+0.11 years and a mean weight
of 79.7£0.37 kg. Following the intravenous administration of meglumine compound
60% with a dose of 850 mgl/kg, radiographs were performed in lateral and ventro-
dorsal recumbency. The length of the second vertebral lumbar body was measured to be
used as an index in determining the size of the kidneys. Based on the obtained results,
both kidneys of Sarabi dogs were bean-shaped and their dorsal and ventral surfaces
were convex. The right kidney was located in the margins of the caudal vena cava. The
left kidney was located next to the aorta and had more peritoneal covering than the right
kidney. The bladder was completely covered with peritoneum, and the neck of the
bladder was close to the front edge of the pubic bone, and the body of the vertex area
was located next to the navel of the animal. The mean ratio of the length, width, and
thickness of the left kidney and the ratio of the left ureter length to the length of the
second vertebral lumbar body were 2.87, 1.34, 1.19 and 6.97 cm, and the same ratio in
the right kidney were 3.00, 1.33, 1.25 and 8.96 cm, respectively. Based on the findings
of the present study, the anatomical structure of the urinary system of the Sarabi dog is
similar to other dog breeds. The findings of this study can be used in the interpretation
of the results and clinical decisions to determine the normal and abnormal size of
kidneys, ureters and bladder in Sarabi dogs.

Keywords: Secretory urography, Anatomy, Sarabi dog, Urinary system, Meglumine compound.
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Table 1.The length (craniocaudal) of the second lumbar vertebral body in Sarabi dogs (cm)

Dogs Male Female
Second lumbar vertebral 1 2 3 4 5 mean 6 7 8 9 10 mean Total
body length 478 455 463 470 466 466 398 411 388 405 400 4.00 433

(ﬂ&bw‘f) gff]f"’ Lgl.h;iw))g;;;gfjl;- d_’lﬂj%%ﬁ@w‘jff cJ)lﬂ—Y J}J‘?.'
Table 2.Length, width and thickness of the left kidney and the length of the left ureter in Sarabi dogs (cm)

Number Length Width Thickness Ureter length
1 13.57 6.55 6.15 32.66
2 13.22 6.45 6.02 31.99
3 13.60 6.13 6.22 32.09
4 13.12 6.00 6.12 32.45
5 13.78 6.44 6.45 32.11
Mean(male) 1345 6.31 6.19 32.26
6 11.66 5.70 4.66 28.49
7 11.55 5.60 4.45 28.01
8 11.11 5.06 4.02 27.89
9 11.56 4.95 4.13 28.15
10 11.78 5.50 4.21 28.14
Mean(female) 11.53 5.36 4.29 28.13
Total 12.49 5.83 5.24 30.19

Table 3. Length, width and thickness of the right kidney and the length of the right ureter in Sarabi dogs

(cm)
Number Length Width Thickness Ureter length
1 13.86 6.33 6.31 41.95
2 13.85 6.18 6.35 41.80
3 13.22 6.45 6.29 41.75
4 13.45 6.09 6.07 42.10
5 12.98 6.22 6.00 41.88
Mean(male) 13.47 6.25 6.20 41.89
6 12.61 5.58 4.95 36.81
7 12.54 5.31 4.90 36.15
8 12.74 5.18 4.45 36.67
9 12.56 5.07 4.78 36.09
10 12.19 5.66 4.61 36.75
Mean(female) 12.52 5.36 4.73 36.49
Total 12.99 5.80 4.46 39.19
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Table 4.The ratio of the length, width and thickness (cm) of the left kidney and the ratio of the left ureter length to the
length of the second lumbar vertebrae body in Sarabi dogs

Number Length ratio Width ratio Thickness ratio Ureter length ratio
1 291 1.40 1.31 7.00
2 2.83 1.38 1.29 6.86
3 291 1.31 1.33 6.88
4 2.81 1.28 1.31 6.96
5 2.95 1.38 1.38 6.89
Mean(male) 2.88 1.35 1.32 6.91
6 291 1.42 1.16 7.12
7 2.88 1.40 1.11 7.00
8 2717 1.26 1.00 6.97
9 2.89 1.23 1.03 7.03
10 5.89 1.37 1.05 7.33
Mean(female) 2.86 1.33 1.07 7.04
Total 2.87 1.34 1.19 6.97

e G 53 (6508 (g0 e mess Jsb 4 sl L Usb il 5 sl S Calis 5 (o (Jsb Cans -0 s
Table 5.The ratio of the length, width and thickness of the right kidney and the ratio of the right ureter length to the
length of the second lumbar vertebrae body in Sarabi dogs

Number Length ratio Width ratio Thickness ratio Ureter length ratio
1 297 1.35 1.35 9.04
2 297 1.31 1.36 8.96
3 2.83 1.38 1.34 8.95
4 2.88 1.30 1.30 8.13
5 2.78 1.33 1.28 8.98
Mean(male) 2.88 1.33 1.32 8.81
6 3.15 1.39 1.23 9.20
7 3.13 1.32 1.22 9.03
8 3.18 1.29 1.11 9.16
9 3.14 1.26 1.19 9.02
10 3.04 1.41 1.15 9.18
Mean(female) 3.12 1.33 1.18 9.11
Total 3.00 1.33 1.25 8.96

[ | S T " = - o
Fig 1. Normal right (A) and left (B) kidneys in a 3-year-old male Sarabi dog. RK: right kidney, LK: Left
kicney, BL: bladder.
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Fig 2. Normal bladder (BL) in a 3-year-old female Sarabi dog. The bladder is completely covered with

peritoneum, and the neck of the bladder is close to the front edge of the pubic bone, and the body of the
vortex area is also visible next to the navel of the animal. BL: Bladder.
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Fig 3. Nephrogram phase of normal kidneys in lateral (A) and ventrodorsal (B) views in a 4-year-old male Sarabi
dog. Both radiographs were taken 10 seconds after intravenous injection of positive contrast media. In these
nephrograms, the kidneys can be seen as dense soft tissue structures and show clear borders with respect to the
adjacent structures.
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Fig 4. Phase pyelogram of normal kidneys in lateral (A) and ventrodorsal (B) views in the same 4-year-old male
Sarabi dog. Both radiographs were taken 5 minutes after intravenous injection of positive contrast media. In the fifth
minute of intravenous urography, in the vetrodorsal and lateral nephrograms, the pelvis of the kidneys along with a
part of the ureters was observed, and the left ureter has a more distinct border from the surrounding tissues than the
right ureter.

Gy O ey 4235 Y .AJLﬂiJJL;.’\JwKwQLo.A):(B) &—&&J}(A) ol sl s g\ﬁwjb—ouﬁé
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Fig 5. Cystography phase in lateral (A) and ventrodorsal (B) views in the same 4-year-old male Sarabi
dog. 20 minutes after the injection of the positive contrast media, the bladder is filled and looks almost
like a pear.
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Abstract

One hundred fifty female and 12 male goats were selected from the herds of Lorestan
province in a random stratified and clustered method. Morphological characteristics
including 17 factors and qualitative and typical characteristics of the body including 27
characteristics during 4 years and milk records, birth weights up to 9 months in males
and females using SPSS and SAS software and descriptive statistics were analyzed.
Hair samples were taken from the right side of 90 female goats (1, 2 and 3 years old) in
four seasons to determine hair length, efficiency and fat percentage. The data were
analyzed by SAS software package and GLM method. 40 male goats at the ages of 4, 6,
8, and 10 months were selected from the goat herds, and each age group was kept in
individual places and after 20 days of preliminary period for 90 days with a total mixed
ration (12.32% protein, and 2.33 Mcal/kg of energy) were fed. No significant difference
was observed between different age groups, except for chest depth and hand width. In
the comparison of milk production in different seasons, the highest milk production was
obtained in May with 943.2 milliliters/h and the lowest amount of milk was obtained in
August with 28.5 milliliters. The average duration of the milking period was 4 months
and the average daily milk production of one head was about 384 milliliters. The effect
of gender on birth weight was not significant. In the study of the effect of age on hair
length, efficiency, fat percentage and hair diameter, no significant difference was
observed except hair length. The effect of gender on different weights from weaning to
9 months was significant. In fattening goats, the highest daily gain at 10 months was
132.99¢g/d and the lowest at 6 months with 95.59g/d.

Keywords: Morphological characteristics, Productive characteristics, Goat, Lorestan, Fatnning,
Hair goat.
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Table 1. Mean square and standard deviation of some different characteristics of body size in native goats
of Lorestan (cm)*

Age Hip height from  chest width chest deep Hip bone width  Legs width Hands width ~ Hip tf’ Withers
the ground distance

one year 63.5"+ 3.44 15.1°£1.64 27.82°+2.32 15.47*+1.38 28.85°+4.68 23.25*+£3.19 47.8°+2.60
Two years 63.17* £3.84 15.23*+1.22 28.98*+1.44 15.62*+1.23 29.89*+£3.02 24.96"+3.34 48.03*+2.82
Three years 63.86"+ 3.44 15.5*+ 1.5 29.02* +2.02 15.77*+ 1.33 29.45* +3.81 25.04*+2.45 48.38" +4.27
4yearsandup 03.94"+£2.89 1578"+1.21 2931"x1.5 16+ 1.33  29.84* £3.51 25.26"+2.55 49.36* +2.71
Mean 63.55£3.43 1540+ 1.41 28.84+£191 1572+ 1.31 29.52+3.72 24.73+£2.90 48.36+3.43
SEM 1.70 0.69 0.91 0.658 1.88 1.56 1.55

P 0.91 0.56 0.73 0.66 0.79 0.38 0.81

Age circu?llfiience hock joint length circucmhissence Ba\?vli(dtt)l(;ne Lumvt)iacftlt:one bumbar height Withers height
One year 10.60* + 0.68 26.2¢ + 1 78.1* +7.97 8.58* +0.79 47.95*+2.74 63.15*+£2.99 65.52* +3.00
Two years 10.71* £ 0.60 26.32* +3.62 79.85*+£5.15 8.85°+0.83 48.71*+3.11 63.28*+2.69 65.73* +£2.79
Three years 10.38* +4.27 26.54*+1.17 81.06*+4.87 9.07*+£0.73 50.20* +3.13 63.48* +3.12 66.12* +2.86
4yearsandup 10.78°+0.42 26.63*+1.11 81.33*£3.16 9.10°+0.63 50.52*+3.23 64.15"+3.68 67.13" £2.96
Mean 10.72 £ 0.60 26.44 £1.62  80.26 +5.47 8.93+0.77 49.47+3.19 63.49+3.08 66.09 +2.89
SEM 0.37 0.86 2.64 0.372 1.53 1.56 1.45

P 0.83 0.46 0.95 0.23 0.76 0.64 0.33

@ < 0700) Cl Loyl 3 b ome OOl KLl Ot » 45 Sslize iy ~C sb @

a. b. ¢ Values within a column with different superscripts differ significant (p < 0.05)

Oliw ) o 5 sbe e s 53 Oy bl Jlas Gl il 5 Sl o e JI-Y st
Table 2. The effect of age on the mean of weight gain in Lorestan native male goats.

4 month 6 month 8 month 10 month SEM P
Initial body weight(kg) 14.95¢ 17.48¢ 22.01° 27.18* 1.39 0.03
Average daily gain (g) 98.17¢ 95.59 ¢ 116.53 @b 132.992 12.02 0.04
Final body weight(kg) 22.95¢ 25.62°¢ 31.02° 38.23% 1.15 0.01

Ol ) o 32 53 o M55 o Sl sl 5 Sla e S0k Y s

Table 3. mean square and standard error of milk production traits in Lorestan native goats

Milk yield(ml/d)
Morning Evening Total
March- April 392.5% + 142 114.6°+78.3 507.1 %+ 165.6
April-May 700.82 = 19.1 242.4*+103.8 943.22 + 245
May-Jun 100.7¢ £24.0 64.3<+21.5 1659+36.8
Jun-July 380.9* +139.3 55.9°+£179 436.8¢ + 140.1
July-August 19.24+45 9.34+24 28.5°+6.7

Y4
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Mean 2959 +82.2 88.7+92.5 384.5 +329.4

SEM 32.89 22.39 59.42

P 0.001 0.02 0.04
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Table 4. mean square and standard error on the body weight of Lorestan native

Age Birth Weight \yleilgl?tg 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month
Male 2710313  7.85*+1.05 897°+1.18 11.58*+147 14.8°+£1.74 17.64°+£1.99 20.26"+2.34 23.2*+2.14
Female 259°+047  7.67°%129 885°*143 1143*+1.64 14.28'+1.64 16.72°+1.65 19.13°+1.91 21.59*+1.88
Mean 245+0.42 7.74+1.19 89+133 1147156 1449+1.69 17.08+1.83 19.58+2.14 2222+2.12
SEM 0.20 0.60 0.65 0.78 0.85 091 0.53 0.53
P 0.03 0.82 0.33 0.67 0.21 0.04 0.02 0.04

Ol s 3103 30 Slao s & slas sllast 5 Sl e Kle =0 5k
Table 5. Mean square and standard error of some hair characteristics in Lorestan native goats

Age Diameter (micron) Fat % hair efficiency% hair length (cm)
1 year 74.46* + 13.91 1.912£0.65 89.22°+ 1.26 16.122 £ 1.75
2 year 79.852+£9.10 1.91*£0.73 89.87* £ 1.37 15.34% + 1.69
3 year 77.49* £ 3.40 2.39* +1.59 88.74* £ 1.86 14.49% + 1.07
4 years and up 80.75* £ 8.07 2.222 +1.52 88.45*+4.18 14.12°+1.29
Mean 7891 +£8.04 2.16 +£1.30 88.98 £2.92 1475 £ 1.51
SEM 4.32 0.65 1.46 0.75
P 0.32 0.41 0.56 0.02
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Abstract

With the transfer of pollutants to the aquatic environment, there is a possibility of
absorption and accumulation of some heavy metals in the tissues of the fish body
through the food chain or water. The higher average concentration of heavy metals in
fish compared to international standards can be considered as a serious alarm for
relevant officials and institutions because the continuous use of this products can cause
dangerous diseases. Therefore, the purpose of the present study was to study heavy
metals in farmed rainbow trout of SosanSorekh region of Andika water. For this
purpose, this study was carried out on the farmed trout fish of SosanSorekh region of
Andika water. After preparing samples from fish, measuring the concentration of heavy
metals remaining in fish muscle, including As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb,
Sn and Zn was measured. Results showed that Zn and Cd were the maximum and
minimum concentrations in meat of rainbow trout. Compared the values of heavy
metals measured with international hygienic standards showed that the concentration of
all metals were significantly lower than the limit (p < 0.05). The assessment of health
risk showed that daily and continuous consumption of these products by consumers
except Pb, Hg and As is completely safe and there is no risk for them. The mean
concentration of all measured heavy metals were less than global standards. Estimation
of daily receiving in all metals, except for As and Pb, showed that the use of rainbow
trout did not currently cause a danger for human health, However, in order to prevent
the occurrence of potential pollution in the future, management should be paid more
attention to these pollutants and resources.

Keywords: Heavy metals, Oncorhynchus mykiss, Sousan-e Sorkhab, Assessment of health risk.
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Table 1. The results of health risk assessment of rainbow trout of regarding heavy metals

Heavy metal Daily intake (mg/g of body weight per day) MTDI*
children Adults (mg.g’! BW/day)

Arsenic (As) 1.29x10! 7.42x107 5%107?

Cadmium (Cd) 5.87x1073 3.35x10°3 6x1073

Cobalt (Cb) 7.4x10° 4.23x10°

Chromium (Cr) 1.21x10! 6.92x102 2

Copper (Cu) 4.18x1072 2.39x1072 3x10!

Iron (Fe) 7.5%x107! 4.29x10! 1x10?

Mercury (Hg) 7.6x107? 4.34x10? 3x107

Manganese (Mn) 1.66x107 9.51x10*

Molybdenum (Mo) 1.57x107 9.01x103

Nickel (N1) 1.32x10! 7.53%102 3x10°!

Lead (Pb) 4.35x102 2.49%102 2.1x10"!

Tin (Sn) 1.42x10°! 8.12x102

Zinc (Zn) 8.02x10"! 4.58x10"! 6x10!

(NRC, 1989; JECFA, 2000) Joss 15 435, < pae ,Sla= MTDI
* MTDI: Maximum Tolerable Daily Intake (NRC, 1989; JECFA, 2000)

(&;&- U)} r;%jr;&w}f> axdlae S48 uL:bLa BE) ol e.l:;wu,:ﬁm.»Q]Jlﬁ U“)-;v‘ Ja.:...pjj )LJ—Y J}J;-
Table 2. Descriptive statistics of heavy metals in the studied fish (mg/kg of dry body weight)

Heavy metals Concentration
Arsenic (As) 0.28 £0.01
Cadmium (Cd) 0.01 £0.01
Cobalt (Cb) 0.01 £0.01
Chromium (Cr) 026 +0.05
Copper (Cu) 0.09+£0.01
Iron (Fe) 1.62+0.30
Mercury (Hg) 0.16+0.01
Manganese (Mn) 0.01+£0.01
Molybdenum (Mo) 0.03+0.01
Nickel (Ni) 0.28 +0.08
Lead (Pb) 0.09+0.01
Tin (Sn) 0.30£0.01
Zinc (Zn) 1.93+£0.61

(FAO/WHO) il slas |l L oleS K55 VId 53 ol 3 (K Sl Olsae (gl anlis =Y s

Table 3. The comparison of the amount of heavy metals in rainbow trout with international standards (FAO/WHO)

Heavy metals Standard value Difference between the mean t statistic Df P-
(PPM) and the standard Value
Arsenic (As) 05 -0.21920 -5.447 9 0.000
Cadmium (Cd) 02 -0.18730 -5.483 9 0.000
Cobalt (Cb) 50 -49.98400 -3.242 9 0.000
Chromium (Cr) 30 -29.73777 -1.780 9 0.000
Copper (Cu) 100 -99.90960 -4.016 9 0.000
Iron (Fe) 100 -98.37700 -1.005 9 0.000
Mercury (Hg) 0.2 -0.03550 -1.764 9 0.000
Manganese (Mn) 50 -49.99640 -1.026 9 0.000
Molybdenum (Mo) 150 -149.96590 -2.981 9 0.000
Nickel (Ni) 05 -0.21700 -8.547 9 0.000
Lead (Pb) 04 -0.30580 -3.071 9 0.000
Tin (Sn) 250 -249.72391 -7.209 9 0.000
Zinc (Zn) 150 -249.69270 2402 9 0.000
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Abstract

miR-143 is one of the important microRNAs involved in regulating cellular processes
such as growth, differentiation, and cell death. Mustard gas (Sulfur Mustard, SM) is a
chemical agent known for its destructive effects on the lungs. The damage caused by SM
to lung cells can lead to changes in the expression of microRNAs, including miR-143.
The aim of this study was to investigate the effects of mustard gas on the expression of
miR-143 in the lung tissue of chemical warfare veterans. In this study,30 lung biopsy
samples were collected from chemical warfare veterans with varying degrees of damage
(10 samples with moderate damage and 10 samples with severe damage), along with 10
healthy control samples. Total RNA was extracted, and after cDNA synthesis, miR-143
expression was measured using Real-time PCR. U6snRNA was used as an internal
control, and GraphPad Prism version 6.07 software was used for statistical analysis. The
results showed a significant decrease in miR-143 expression in the lungs of chemical
warfare veterans compared to the control group. Specifically, in the severe damage group,
this decrease was much more pronounced than in the other groups (p < 0.0001). In the
moderate damage group, a less significant decrease was observed (p = 0.7602). ROC
curve analysis also showed that miR-143 could be considered a potential biomarker for
identifying lung damage caused by SM, though confirmation of these findings requires
further studies.

Keywords: miR-143, Mustard gas, Lung, Gene expression, Biomarker, Chemical injury.
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Table 1. Clinical Characteristics of the Samples

Type Agel Sample Type Agel Sample Type Agel Sample
Gender Gender Gender
N1 60/Male Normal Cl1 42/Male Moderately SM-exposed patient Cl1 39/Male  Highly SM-exposed patient
N2 37/Male VI(\)IlourrIlItlZ?r C2 57/Male Moderately SM-exposed patient C12 49/Male  Highly SM-exposed patient
N3 38/Male VI(\)IlglrIIlItlz?r C3 46/Male Moderately SM-exposed patient C13 47/Male  Highly SM-exposed patient
N4 49/Male VI(\)Il(l)lITrlrtlz(;r C4 58/Male Moderately SM-exposed patient Cl4 39/Male  Highly SM-exposed patient
N5 44/Male VI(\)II(?IIIIIEZ? C5 43/Male Moderately SM-exposed patient C15 56/Male  Highly SM-exposed patient
N6 49/Male VI(\)II(;lrIIlItlé:lzr C6 57/Male Moderately SM-exposed patient C16 41/Male  Highly SM-exposed patient
N7 49/Male Vl(\)ll(l)llfrlrtlz(;r C7 42/Male Moderately SM-exposed patient C17 31/Male  Highly SM-exposed patient
N8 60/Male VI(\)II:IIIIIEZ? C8 47/Male Moderately SM-exposed patient C18 35/Male  Highly SM-exposed patient
NO 63/Male VI(\)II(;lrIIIItlé:lzr Cc9 40/Male Moderately SM-exposed patient C19 41/Male  Highly SM-exposed patient
N10 49/Male Vl(\)ll(l)llfrlrtlz(;r C10 48/Male Moderately SM-exposed patient C20 58/Male  Highly SM-exposed patient
volunteer

b
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Fig. 3. Comparison of miR-143 gene expression in samples from veterans and control samples (p < 0.0001). Analysis
of miR-143 expression in veterans with moderately SM compared to control samples (p = 0.7602). Analysis of miR-
143 expression in veterans with highly SM compared to control samples (p < 0.0001).
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Abstract

The present study was conducted to investigate the use of Prosopis juliflora pods (PJP)
and the processing performed along with the effect of natozyme enzyme on
performance, digestibility and blood parameters of Japanese quail. Number 700 one-
day-old Japanese male and female quail chicks were used in a completely randomized
design with 7 treatments, 5 replications and 20 quail in each replication. Experimental
treatments include: base-basal diet (control), base diet with 15% PJP, base diet with
15% water-soaked PJP, base diet with 15% water-treated PJP, ration Base was
accompanied by 15% PJP with enzyme, basal diet was accompanied by 15% PJP
soaked in water with enzyme and basal diet was accompanied by 15% PJP processed
with water vapor with enzyme.The results showed that the effect of experimental
treatments on feed intake in the first, second and third weeks was not significant (p <
0.05). The highest weight gain was observed in the third, fourth and fifth weeks in the
treatment receiving 15% of steamed PJP with water enzyme and control treatment (p <
0.05). Birds treated with PJP containing diets with enzyme and control treatment
showed better conversion ratio than other treatments (p < 0.05). The digestibility of
crude protein and crude fat in the control diet and the diet containing 15% of steamed
PJP with enzyme increased compared to other treatments (p < 0.05). Experimental
treatments did not show a significant effect on the relative weight of carcass, breast,
thighs, gills and gastrointestinal tract and on the blood parameters of Japanese quail (p >
0.05). The results of this experiment showed that the processing of PJP with steamed
water with enzyme improved the performance and digestibility of nutrients in Japanese
quail.

Keywords: Enzyme, Blood parameters, Digestibility, Mesquite, Japanese quail.
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Table 1. Types of enzymes used in the multi-enzyme Natozyme P

Enzyme (u/kg) Activity level
Cellulase 6000000
Xylanase 10000000
Beta-glucanase 700000
Alpha amylase 700000
Pectinase 70000
Phytase 1500000
Lipase 30000
Protease 3000000
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Table 2. Composition of food and nutrients of diets during the period in percentage

Meal Control (%) Treatments
Corn 47.55 39.57
Soybean meal (44% crude protein) 36.53 325
Soybean oil 1.56 4.52
Wheat 4.00 0
Wheat bran 4.00 0
Full mesquite pod 0 15
Fish Powder (60% protein) 2.91 5/63
Dicalcium phosphate 0.75 0.35
shell 1.40 1.27
Salt (sodium chloride) 0.28 0.25
DL-methionine 0.2 0.2
Lysine 0.07 0.07
Mineral supplement! 0.25 0.25
Vitamin supplement 2 0.25 0.25
Threonine 0.14 0.14
Amounts supplied

Metabolizable energy (Kcal/Kg) 2900 2900
Crude protein (percentage) 24.00 24.00
Calcium (percentage) 0.80 0.80
Available phosphorus (percentage) 0.30 0.30
Methionine (percentage) 0.50 0.50
Lysine (percentage) 1.39 1.39
Methionine + Cystine 0.88 0.88
Sodium 0.15 0.15
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1-Each kilogram of mineral supplement contains: Calcium pantothenate, 40 mg. Choline chloride, 840 mg.
Ethoxyquin, 0.125 mg. Zinc sulfate, 60 mg. Magnesium sulfate, 100 mg. Copper sulfate, 100 mg. Selenium, 0.2 mg.
Iodine, 1 mg. Iron, 50 mg. 2- Each kilogram of vitamin supplement contains: 8,500,000 international units of vitamin
A, 2,500,000 international units of vitamin D3, 11,000 international units of vitamin E, 2,200 mg of vitamin K3,

1,477 mg of vitamin B1, 4,000 mg of vitamin B2, 7,840 mg of vitamin B3, 34,650 mg of vitamin BS, 2,464 mg of
vitamin B6, 110 mg of vitamin B9, 10 mg of vitamin B12, 400,000 mg of choline chloride.
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Table 3. Effect of experimental treatments on average feed consumption of quail chicks in different weeks (g/week)

Treatments Week 1 Week 2 Week 3 Week 4 Week 5
1 35.6 101.0 139.8 216.0c 270.6¢
2 36.4 104.4 142.2 219.2a 286.2a
3 36.2 102.6 141.5 217.6abc 283abc
4 36.0 102.2 141.3 217.2abc 280.6abc
5 36.4 103.1 142.0 218.4ab 283.8ab
6 36.2 102.0 140.8 217.abc 279.2bc
7 35.8 101.2 140.0 216.2bc 278.2bc
P 0.96 0.33 0.67 0.03 0.02
SEM 0.62 1.06 1.131 0.7 1.84

St 548 e Lo =T ol o) s 453 0 e 3l e O] (bl alial g b slae Sl st 8
S O Lo 1 5T ol pam s S8 OO Lo =0 o ol Ll S O Lo b S B Lo Y

2l ol 4 el ooy Sl 558 DN Lo =V T sl es 4
In each column, means with different letters are significantly different at the 5% level. 1- Control diet 2- Diet with

dry melon pods 3- Diet with wet melon pods 4- Diet with steamed melon pods 5- Diet with dry melon pods with
enzyme 6- Diet with wet melon pods with enzyme 7- Diet with steamed melon pods with enzyme.
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Table 4. Effect of experimental treatments on average weight gain (grams) of quail chicks in experimental weeks

Treatments Week 1 Week 2 Week 3 Week 4 Week 5
1 15.6a 45.2 67.2a 59.8 61.2ab
2 15.0b 43.8 61.2b 572 58.2¢

3 15.1b 44.2 61.8b 58.0 59.0bc
4 15.3ab 444 62.0b 58.2 59.4bc
3 15.1b 44.0 61.4b 57.8 58.8bc
6 15.3ab 44.6 62.2b 59.0 60.2abc
7 15.4ab 45.2 67.8a 60.2 62.4a

p 0.046 0.53 0.0028 0.811 0.080

SEM 0.13 0.58 1.35 0.686 0.0772
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Table 5. Effect of experimental treatments on the average feed conversion ratio of quail chicks in experimental weeks

Treatments Week 1 Week 2 Week 3 Week 4 Week 5
1 2.28 2.23 2.08b 3.61c 4.42d
2 2.42 2.38 2.32a 2.83a 4.92a
3 2.39 2.32 2.29a 3.75ab 4.79abc
4 2.35 2.30 2.28a 3.73ab 4.72bc
5 2.41 2.34 2.32a 3.78ab 4.82ab
6 2.36 2.29 2.26a 3.68bc 4.64cd
7 2.32 2.24 2.07b 3.59¢ 4.46d
p 0.27 0.111 0.0002 0.001 0.0001
SEM 0.0445 0.0395 0.051 0.038 0.059
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Table 6. Effect of experimental treatments on carcass characteristics of quail chicks (percentage relative to live

weight)
Treatments Carcass Thighs Chest Gizzard Digestive system
1 66.4 17.5 25.8 1.5 2.1
2 67.2 17.7 25.7 1.9 2.7
3 66.8 17.2 24.0 1.5 2.4
4 65.6 17.9 23.8 1.7 2.3
5 65.9 17.4 23.5 1.8 2.5
6 65.6 17.5 22.9 1.5 2.4
7 68.1 18.1 24.2 1.7 2.4
P 0.5 0.8 0.6 0.08 0.49
SEM 1.02 0.52 0.51 0.11 0.21

ootk sl s 3 sdhe g pan Sl Sl T slasles Y s

Table 7. Effect of experimental treatments on average nutrient digestibility in quail chicks

Treatments DM CP EE ASH

1 72.9 71.0a 85.5a 65.4a
2 71.3 67.9¢ 83.5d 63.1d
3 71.4 68.2¢ 83.6d 63.4cd
4 72.0 68.7¢c 84.5¢ 64.2bc
5 71.7 68.5¢ 84.1cd 63.5¢cd
6 72.4 69.2bc 84.7bc 64.8ab
7 72.8 70.5ab 85.2ab 64.9ab
p 0.0653 0.0032 0.0001 0.0001
SEM 0.43 0.57 0.21 0.27

ootk Sl s () s 10 S Jos) 55 laaminl 3 b3l glasless il alio —A 5
Table 8. Comparison of the effects of experimental treatments on blood parameters (mg/dL) of quail chicks

Treatments Glucose Cholesterol Triglyceride HDL LDL VLDL
1 383.9 219.1 2229 52.6 121.9 44.6
2 375.5 209.6 160.0 66.7 110.9 32.0
3 362.8 210.6 182.2 60.2 114.0 36.4
4 373.2 213.8 2129 58.5 12.7 42.6
5 366.7 214.0 176.8 62.8 115.8 354
6 375.7 216.2 191.9 58.1 119.7 384
7 382.3 2179 213.6 56.4 118.8 42.7
P 0.519 0.980 0.168 0.072 0.146 0.168
SEM 10.55 8.82 18.31 3.16 8.85 3.66

Sladss s esle sy s 4 S wils 23S

P O U B VS GO B N LT

E) V...a.wl C,&f.« J&S) 639, Ql—jj:’u @)M_}

s 53 Sl bl 555 0 gdae 5l Ll
00) 5,05 555 SUSS 58k o5l e g 35155

o porr |5 5 5¢S OO IO 0L Ses 5 $55,8

h\s

V0 oS Cal,s Sl sdal ey zE el
Cras Ol VL B S D Ao
Log edd i,lS zE LS cab |y S
e opl ol ilke (V0) OLKGes 5 SL
2 sl Sl 3wyl 0355l WS 518

S 4 B Sy ng\:@m S



O,Ken 5 ol 5 00-N Slonio V6T Gl cp3s o jbod oadlin o (55 5l ulidiioms s

S5l a5 esls Ll e ST
3 tlnl A 23S sl s s
IS 5 cilises - glane i bl s (V) 0, Kes
ooz 3, Shes g5l JaSo 05 5 b oy 2
S LS PS5 e b 5 ootk GlS
38 Spatls s e @l 0235
O35 b oS 3l glaslas 55 55 0 OB
i bl als 218 ol B o
oies s OJs owzeed L Rl s
o Pl eSSl lasles 53 IS
slasled Ho ol QLS (b gre S ajlad oo
Ll 4 S dn Sl Olpe 5T 55l
5 Gl gn Slidss b oS col anl 2l Koo
5 m o Sy (S SS9 A s (1) 0L
2 (eSS S 0100 5 ho gl 53) 5T 05330
FE S5 H s s slpe epll aa LU
03505 op 1 oS Sear g e pilie
el S O 08 e b Slgeen L
5 Gl Ao bl el s ClB s
DS D3 ged e 53 350 0 Ol 3 g2 ge oS
e g (S (SIS el pha Sl
S b e il Of et Sl 4 oo NFE
o () SIS sl mie ek s Sles
Foloses dops T LE (e e by
Lelr sl L3 (SKL g bl asd e Jslos
edias OLES oS e sdalie Jshu o)lps (godilail
Db Gladipas 3 plend (S5 de S a5
s OAS Dgdome o &S el ol 63
S olms 4 ol L bl SU Gl 5T
5 dsle) SUI s sl 5 (1Y) sl s
Sop esss 5 oS eass bl L3 (ol e
RIS s Ol cplals il e 3 s
CLB il ol s dee e ol OUI Ol

¢

oon S g 3 Shas 555 2 sl 05 s
LAx5 slag e o Slas [Rals La S 518 5 0500
oo 4l (S 568 VS VL sl L
Gad) sl e gbaaSle dy VL s
owlBl Lol s Wl S IVe s s
e e o 2S5 03y, Sbgiee (S
S b B0 J sl (Se b5 0pd
e 3 Vil o UL (ke slpe s LS
SAS S oo SR Blge L3 pl 51
Aol G gdre ol Kos 3 anilir w8
s 2 Shas oo O it 53 48 ool 35k
o 03 OV) OLKes 5 Yusuf Llesls oL |,
Olje Sap by dlwS L 58 OO 0300
Sl T Wlesls bl 258 Glans - A,
LS BN Sl el RIS O3
ol odd 0l 1w U35 ol B e Aoy VO Ol
D353 @B Al e G cal ol L 3lpe S
L ol a3 Shes Jal B o 5]
el Slggen ((V)) Mariam 2 mk L«
oS S e ] D255 Sl ol
(10 A1) ol ok baam s 035 Liul3il 5 ks
5 Sl il s ol Gie mlo L S
5 o7 il sl sl 3 (10) O, Kes
o S S 3 Ses 1 sl A
5> el 03 s S BE g esls I3
o PG s sl ke U Gl e
Al e Bl g e e 4 Cad 025 155k S
Sk U S OIS e el
5 4l L o laalis b glady Sl
S3dme s At 3 03,5 ailoe |y Loty
orr LS5 4 eas Gl s 0L
20555y a5 L oy D25a0 JoSa L5

LSJM Jbﬂ 6ﬁUﬁ élfb‘_} ﬁts b 039 Ql.lj:;u



0L ol 00T Sl N E0Y Olins) 092 o ylad gr.h.\.&.h Jls (Sosl> wt«;&:mnﬂh)

Gtk 03 b b SRl aed Slae o
15 T als e Wlossad oy 1 15
05 Jslowel b Ao y3 ¥ (gl (lae,m 45 s S
5 Al plan O BB (glae o L anlis

Lsls EAST l5 el O3 p e J s 2SS

& S domi
SN glagosl B oS sl Ol s mls S s
2 6 mFl des a OF S b S
Ll ol shed gl s 5 Y Slo s

33 Gdas :\y@%@;:ﬁw:% Cesl

A5 el

@\.:.n
1. Alemzadeh, B., Taheri, B., Kardooni,
A., Hoseini, S.M. 2015. Determining the
digestibility of Mesquite fruit (Prosopis
juliflora) by Invivo method and
degradability of seed and Mesquite fruit by
Insitu method. Applied Animal Science
Research Journal, 4(15):65-72.

2. Al-Marzooqi, W., Al-Kharousi, K.,
Kadim, I., Mahgoub, T., Zekri, S., Al-
Magbaly, R., Al-Busaidi, M. 2015. Effects
of feeding Prosopis juliflora pods with and
without exogenous enzyme on
performance, meat quality and health of
broiler chickens. International Journal of
Poultry Science, 14 (2):76-88.

3. Al-Sogeer, A.A., Menshawy, A.M.,,
Mousa, H.M., Aggag, A.M., Motawei, M.L
2023. Genetic diversity of the chemical
composition and pod production of

Prosopis juliflora trees grown in Saudi
Arabia. Heliyon, 9(11): €21649.

4. Ausol, Z. E. and Mukhtar, A.M. 2011.
Effect of feeding broiler chicks on graded
levels of soaked prosopis seeds. Australian
Journal  of  Basic and  Applied
Sciences, 5(7): 45-48.

5. Bone, G., Houdijk, J., Lopez-Franco, Y.,
Ceballos-Bernal, C., Castro-Castro, A.,
Soto-Luzania, X., Gonzalez-Carranza, Z.
2023. Differential sensitivity to processed

o

sl ) Wil e baslas ol 53 (s sl pe
2l K eSS dw 0 oL 5 s
seala I3 sy g0 IS5 s dn Sl
S5 S A O SR L s S B8
ot imen e S o e Ll
blize 56 0 by e Ll e Wlas ol 8 i S
AL e o SU Ol 5 0l 2 2 o
Sl o Sl 5 ladeul ol 4y 536 ol U
Gk 3Vl s 5 eag, 5l sl el bl s
Sl Aoy S RIB L Olpen A g e
Sl e e eSS Ll SUL S 5
e Al SRl S S ey s kSt
Sl e sl & ool fate glag SL
0355 55 W fowe 1525 2alS Jtes ol S
SpNedzr b 4 i s TG by it
o S oo gl O L e RalS
3500 U Glaer 3 o s
LaSas b bae o g5 cnl 53 S 0as aib <l
3 03,5 sl Solg 3 s ol he sl
R N R P S
Se) LS Sl slge opl 35 RIS 4 e
Gib Sl el (nl s Al Bk 5l s (S
QY 358 0 0355 53 LOT ol 3L Jaals g b
5 Gheme B b hlsT cpl 5l eal oy
0 eSO by n e (1TAQ) O Ses
Gaamad 3 ool 5 ocd Gl lae e
mar g S S At (Il 5 05 olerd s
oS O D558l Lsged i, &S 258 sla
L seeelS 6 5 e edS Olee 88 s Lo o
s 4 Llg e Jsmads Jials 5 eus LDL
SlSS o ale 5 GRS g el sz
Slper 3L [5S SWe 3 s GO
S (1) OLKen 5 Hselel o b iz 20



0L ol 00T Sl N E0Y Olins) 092 o ylad gr.h.l.&.h Jls (Sosl> wt«;&:mnﬂh)

enzymes. Journal of Current Research in
Science, 1(2):90-95.

12. Mohammadabadi, T., Chaji, M,
Bojarpour. M. 2012. The effect of
processing raw sugarcane peat with steam
pressure on gas production parameters
using isolated rumen microorganisms.

Iranian  Journal of Animal Science
Research, 4(3):240-246.

13. Norouzi, S., Yaghobfar, A., Shokrpour,
M., Safamehr, A. 2013. Determination of
nutritive value and effect of different levels
of Prosopis juliflora pods on performance
of laying hens. Research On Animal
Production, 4(7):62-717.

14. Rezaeipour, V., Boldaji, F. A., Dastar,
B., Yaghoubfar, A., Gheysari, A.A. 2009.
Determination of apparent nutrients
digestibility and metabolizable energy of
diets with different inclusion of Dried
Tomato Pomace in broiler
chickens. Journal of Agricultural Sciences
and Natural Resources, 16(1):90-102.

15. Saki, A.A., Mirzaei Gudarzi, S., Ghazi,
S., Moini, M.M., Sahibi Alaa. F. 2011.
Effect of different levels of barley and
multi-enzyme on metabolizable energy,
digestibility of dry matter and dietary

protein and performance of broiler
chickens. Animal Sciences of Iran,
42(3):275-283.

16. Smits, C.H.M. 1996. Viscosity of

dietary fibre in relation to lipid digestibility
in broiler chickens. Agricultural and Food
Sciences, 1996:82205809.

17. Yusuf, N.D., Ogah, D.M., Hassan, D.I.,
Musa, M.M., Doma, U.D. 2008. Effect of
decorticated fermented prosopis seed meal
(Prosopis africana) on growth performance
of broiler chicken. International Journal of
Poultry Science, 7(11):1054-1057.

i\

Mezquite from two areas of Mexico on
broiler  chicken performance. Animal-
Science Proceedings, 14(2):302-303.

6. Choct, M., Hughes, R.J., Wang, ],
Bedford, M.R., Morgan, A.J., Annison, G.
1996. Increased small intestinal
fermentation is partly responsible for the
anti nutritive activity of non starch
polysaccharides in chickens. British Poultry
Science, 37(3):609-621.

7. Ebrahimi, E., Sobhanirad, S. and Zarghi,
H. 2017. Effect of triticale level and
exogenous enzyme in the grower diet on
performance, gastrointestinal tract relative
weight, jejunal morphology and blood
lipids of Japanese quail (Coturnix coturnix
Jjaponica). Journal of Agricultural Science
and Technology, 19(3): 569-580.

8. Girma, M., Mengistu, U., Getachew, A.
2011. Ground Prosopis juliflora pods as
feed ingredient in poultry diet: effects on
growth and carcass characteristics of

broilers International. Journal of Poultry
Science, 10(12):970-976.

9. Hooshmandi, A. M., Yaghobfar, A. K.
B. A. R., Bojarpour, M., Salari, S. 2019.
The effect of processing barley cultivars on
intestinal morphology, enzyme activity and
volatile fatty acids of the small intestine and
serum lipid levels of broiler

chickens. Journal of Veterinary Research,
73(4):403-418.

10. Imampour, V., Karimi Tarshizi, M.A.,
Shariatmadari, F. 2014. Preparation and
evaluation of semi-pure diet for fiber
studies in Japanese quail. Iranian Journal
of Animal Science Research, 6(4):365-373.

11. Mariam, A.E.Y., Mukhtar, A.M,,
Mohamed, K.A. 2013. The effect of feeding
broiler chicks on prosopis pods flour
supplemented  with  combinations  of
microbial xylam and phytase



W Journal of Animal Biology, Winter 2025; 17(2):67-76
r3

ISSN: 1735-9724

Research Arsicle

Comparison of the Effects of Camellia Oil and Soybean Oil in the Diet
on the Immune System, Lipid Profiles, and Liver Enzymes of Arian
Broiler Chickens

Karim Ghorbani'*, Mohsen Mohammadi Saei!, Behroz Yarahamdi', Hassan
Norouzian?, Amin Kazmizadeh!

1- Department of Animal Science Research, Lorestan Agricultural and Natural Resources Research
andEducation Center, AREEO, Khorramabad, Iran
2- Department of Clinical Sciences, Faculty of Veterinary Medicine, Lorestan University,
Khorramabad, Iran
*Corresponding author: karim_ghorbani @yahoo.com

Received: 25 September 2024 Accepted: 27 January 2025

DOI: 10.60833/ascij.2025.1091252

Abstract

This study was conducted to investigate the effects of adding levels of camelina oil and
soybean oil to broiler diets on the immune system, lipid profiles, and liver enzymes in
broiler chickens. For this purpose, 360 one-day-old Arian broiler chickens were used in
a completely randomized 2x2 factorial design including (two levels of soybean oil 1 and
2% and two levels of camelina oil 1 and 2%) with 4 treatments, 6 replications, and 15
chickens in each replication. The main effects of soybean oil and camelina oil and the
interaction effects of soybean oil and camelina oil had no effect on the antibody titer
against Newcastle disease and the antibody titer against influenza (p < 0.05).
Numerically, the antibody titer against influenza in the treatments receiving camelina
tended to be significant (p = 0.09). The main effects of soybean oil on SRBC had no
significant effect (p < 0.05). The main effects of camelina oil and the interaction effects
of camelina oil and soybean oil on SRBC tended to be significant (p = 0.090 and p =
0.080). Triglyceride and cholesterol parameters were lower in birds fed 2% camelina oil
and 2% camelina oil and 1% soybean oil. The main effects of soybean oil and the main
effects of camelina oil and the interaction effects of soybean oil and camelina oil on
aspartate aminotransferase (AST) were not significant (p < 0.05). The liver enzymes
alanine aminotransferase (ALT) and alkaline phosphatase (ALP) were affected by the
main effects of soybean oil and camelina oil and the interaction effects of soybean oil
and camelina oil (p < 0.05). Overall, the results of the study showed that the use of
camelina oil reduces triglyceride and cholesterol concentrations and improves liver
enzymes in broiler chickens.

Keywords: Liver enzymes, Immunity, Lipid profile, Antibody titer, Camellia oil.
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Table 1. The effect of experimental treatments on blood metabolites in broiler chickens (mg/dl)

Main effects Cholesterol ~ Triglyceride =~ HDL  LDL  Total protein Albumin
Soybean oil (%)
1 135.93 57.73 53.00 60.10 3.70 2.45
2 137.60 59.46 55.06 63.23 3.79 2.53
SEM 0.13 3.13 0.70 1.89 0.09 0.09
Camelina oil (%)
1 120.20? 54.852 5525 5540 3.80 2.48
2 114.30° 48.30° 59.40 59.40 3.92 2.54
SEM 3.96 3.70 0.46 243 0.08 0.08
Interaction
Soybean oil (%) Camelina oil (%)
1 1 121.80¢ 54.50° 56.30 57.70 3.74 2.65
1 2 110.60¢ 46.30¢ 62.80 50.20 3.98 2.69
2 1 139.40° 64.402 5090 6540 3.67 2.50
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2 2 129.6° 61.20° 5220  60.1 3.71 2.63
SEM 2.96 2.84 0.65 242 0.209 0.02
P-value
Soybean oil (%) 0.749 0.315 0.594  0.299 0.355 0.123
Camelina oil (%) 0.001 0.003 0.571  0.197 0.597 0.255
Camelina oil * Soybean oil 0.001 0.005 0.659  0.090 0.234 0.355

P <o 0) el bl w3 Sl e Ol Kbles 05t a3 Soslize Loy > a-d
*d Values within a column with different superscripts differ significant (p < 0.05)

S bz S bl 2 bl glosles 6T Jsus
Table 2. The effect of experimental treatments on Liver enzymes in broiler chickens

Main effects AST ALT ALP
Soybean oil (%)
1 352.86 4.54° 4677.50°
2 363.56 4.852 5000/70?
SEM 5.84 0.25 146.44
Camelina oil (%)
1 36.50 4.75° 4723.60*
2 373.20 5.00° 5126.30°
SEM 5.84 0.25 146.44
Interaction
Soybean oil (%) Camelina oil (%)
1 1 349.80 4.71° 4998.10°
1 2 366.70 5.212 5328.40*
2 1 362.10 4.51¢ 4662.90°
2 2 376.20 5.01° 5028.30°
SEM 4.96 0.21 180.02
P-value
Soybean oil (%) 0.13 0.002 0.003
Camelina oil (%) 0.1 0.001 0.001
Camelina oil* Soybean oil 0.15 0.001 0.008

P <e700) el bl 5o Jls e Odestl KLl gt a3 Sosline by > @-C

a-c Values within a column with different superscripts differ significant (p < 0.05)

S ez o 15Y a1 5 LS5 25 s SRBC b b3l bl 36 - Jou
Table 3. Effect of experimental treatments on SRBC and Newcastle disease and influenza titers in broiler

chickens
Main effects SRBC NDV (log2) ALV (log2)
1 4.95 6.50 7.21
2 5.01 6.66 7.30
SEM 0.50 0.48 0.05
Camelina oil (%)
1 5.02 6.73 7.25
2 5.10 7.05 7.40
SEM 0.60 0.35 0.07
Interaction
Soybean oil (%) Camelina oil (%)
1 1 5.03 6.44 7.17
1 2 5.13 7.08 7.45
2 1 4.87 6.70 7.38
2 2 5.09 7.12 7.60
SEM 0.62 0.52 0.08
P-value
Soybean oil (%) 0.120 0.28 0.31
Camelina oil (%) 0.090 0.09 0.23
Camelina o0il* Soybean oil 0.080 0.18 0.27
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Abstract

Bees naturally receive carbohydrates through flower nectar, proteins, fats, vitamins and
minerals through pollen. In this regard, the present research was carried out using
Gammarus as a protein source to replace pollen in desert conditions and on the common
honey bee Apis mellifera. The factorial experiment was conducted in the form of a
randomized complete block design with 4 treatments and 4 replications, a total of 16
hives during a period of 6 months. The treatments included: 1- pollen (pure), 2-
gammarus (33.3) percent + pollen (66.6) percent, 3- gammarus (66.6) percent + pollen
(33.3) percent and 4- gammarus powder (pure). A significant difference was observed
between different treatments in terms of food consumption in different periods at the
end of the experiment (p < 0.05). In other words, the highest food consumption was
related to control treatment (pollen) with 195.4 grams and the lowest consumption was
related to treatment 3 with 91.99 grams in each period. Also, a significant difference
was observed among the different treatments in the different periods of the experiment
in terms of honey storage in the tested colonies (p < 0.05). The average honey reserve in
different periods in treatments 1 to 4 was 2.49, 3.34, 2.33 and 4.1 kg respectively. The
average cost of feed to produce each kilogram of food in the Gammaros treatment was
about 2 times more economical than the control treatment. And in other studied traits,
according to the obtained results, no significant difference was observed. The use of
Gamarus food composition instead of pollen in honey bee colonies is perfectly
compatible with the diet of honey bees, and in terms of economic characteristics, it can
be used as a new product instead of flower pollen, which was about 2 times more
economical. It is recommended

Keywords: Honey Bee, Replacement Feed, Pollen, Gamarous, Biological Behaviors.
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Table 1- Comparison Average composition of Materials in 100 g of dry matter gammarus and flower pollen (14, 25)

Composition Flower Pollen Gammarus
Water 11 6
Crude Protein 21 44.29
Ash 3 33.63
Crude Fat 5 16.9
Revival Sugars 26 —
Nonrevival Sugars 3 —
Starch 3 —
Crude Energy(Calories Per 100g) 115 356
Unknown Material 29 —

AY



C)')KA.A} ‘5-\:«;_)35- 6}&.':.- gVV—% Ql?ﬁ&.ué s\i"ﬂ ot.w.ﬂj g(}.} O‘)LA-:‘ cr.h-\-&.ﬁ JL.ﬂ gé_)j\? wu&;—wﬂ_}

OA) sl SLS 5 Sl b anslis 53 0L 63,5 55wl sladend (sl gime (:Ska =Y ot

Table 2- The average content of amino acids in plant pollen compared to the average of gammarus
compounds (20)

Amino Acid Average Pollen Average Gammarus
Arginine 3.2 53
Histidine 1.3 2.5
Isoleucine 1.9 5.1
Leucine 34 7.1
Lysine 3 6.4
Metaionine 1.1 1.9
Phenylalanine 23 4.1
Thareonine 1.2 4.1
Tryptophan 1.1 1.4
Valin 2.3 5.8

(A5 ool ) byl slasless 51 n ol o oS 5 Y i

Table 3- Dietary composition of each of the experimental treatments (based on percentage)

Treatment
Feed Components 1 2 3 4
Honey 60 60 60 60
Gammarus Powder 0 40 80 120
Flower Pollen 120 80 40 0
Water 26 75 55 70
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Table 4- The average studied characteristics of bee colonies before the experiment

Characteristics Treatment Coefficient p
1 2 3 4 of changes

Aggressive Behavior 1411 0.95+0.75 2.30 £2 0.5+1.25 0.45 0.10
Colony Population 3+x0 3+0 3+0 0.5+3.25 1.1 0.42 18
Desert Tour 13.75 £5.05 9.87 £6.25 5+£75 5.96 £12.75 6.735 0.34 s
Generation 350 £236.89 21451 £61.51 112.73 £283.87 332.26 £216.58 58.56 0.69 1
Colony Weight 21 +£1.47 20.7 £ 3.67 1.55+17.07 18.45 £2.05 12.24 0.10 ™
The Weight of 20 Bees  1.66 +0.07 1.8 +0.31 0.38 +1.91 1.83+£0.13 0.26 0.6™

bl sasmt 5 ds s YY) 03 S + dsys (VW) Les LY s s (VV) 63,8 + s s (MY/Y) e l8=Y (Lalls) 03 ,S=Y ol W jles

0 s (sl s sl mS (RI)

The treatments include: 1- Pollen (pure), 2- Gammaros (33.3) % + Pollen (66.6) %, 3- Gammaros (66.6) % + Pollen (33.3) % and 4-

Gammaros Powder (Pure), ns: There is no significant difference.

o3l plowil 31 e e 55 Sla g 5IS 0l asdllae Slis o SSbe -0 Jsur
Table 5- The average studied characteristics of bee colonies after the experiment

Characteristics Treatment P
1 2 3 4

Aggressive Behavior 0.33 +0.57 0.38 £0.54 025+£0.5 0.33 +0.57 0.99
Colony Population 340 3.25+0 2.75+£0.5 3+0 0.14 ™
Desert Tour 13.33 £3.51 41 £7.276 10.5+4.35 19.33+6.42 0.6 ™
Generation 352.67 £294.38 1162.75 £ 182.57 227.25+138.9 901.67 +89.49 0.2m
Colony Weight 1597 £2.53 17.4 £2.04 147+ 1.24 16.8 £0.41 0.18 ™
The Weight of 20 Bees 1.79 £ 0.07 1.67£0.15 1.71 £0.16 1.74£0.2 0.76 ™
Collect Pollen 31.01 £29.70 36.32429.85  2531+13.24  41.23+8.81 0.8
Colony Spring Growth 5.67+£0.57 6.25 +1.89 525+0.5 5.67 £0.57 0.7m
Giving Birth 0 0 0 0 0

Siales el 31 o D53 Sla G slS 3 e ST L i Slio (ke =

Table 6- Average traits repeated several times in bee colonies after the experiment

Characteristics 1 5 Treatment3 n Coefficient of changes )4

Honey 411.5 440.3 263.3 423.5 0.6384 " 93
Flower Pollen 195.42 103.7° 91.99% 111.32% 0.0001* 24.8
Gammarus 2.49° 3.34° 2.33b 4.12 0.0005™ 32
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Table 7- Food prices per 1 kg

Food Material Price in Rials
Honey 1800000
Flower Pollen 4800000
Gammarus 2500000

iales slasles L3 3T sliad 3 (IS wlad o ST sl5e Caad —A Jsit
Table 8- Price of edible ingredients (Rials) based on storage in open space in experimental treatments

Characteristics Treatment

1 2 3 4
Honey 594000 594000 594000 594000
Flower Pollen 3199680 2133120 1066560 0
Gammarus 0 555500 1111000 1666500
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Abstract

The aim of this study was to investigate the sonographic effect of GnRH and hCG
hormones on the process of ovulation and pregnancy in estrous bitches.Thirty — two
native dogs were divided into two groups: a control group of 20 and a treatment group
of 12 .After determining the sexual cycle of the dogs through blood tests and vaginal
smears, as well as inducing estrus in those dogs that were in the anestrus phase, blood
sampling was performed every 12 hours from the third day after the onset of vaginal
bleeding to determine the LH peak. When the LH hormone concentration exceeded
above 5 ng/ml, GnRH and hCG hormones were administered to all dogs in the treatment
group. The process of ovulation and pregnancy diagnosis was carried out through
ultrasound. The ovulation rate in the treated and control groups was 100% and 70%,
respectively, which was statistically significant (p < 0.05). Additionally, ovulation
occurred 48 hours after the LH peak in 83.3% of the dogs in the treated group and 60
hours after the LH peak in 16.7% of them. This was significantly different from the
control group, where ovulation occurred 72 hours after the LH peak (p < 0.05). The
pregnancy rate in the treated and control groups was 100% and 70%, respectively, and
this difference was also statistically significant (p < 0.05). The results of this study
indicated that the use of GnRH and hCG hormones can be employed to increase the
ovulation rate, shorten the time to ovulation, and enhance the pregnancy rate in dogs.

Keyword: Ultrasound, ovulation, dog, hCG, GnRH, LH.
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Table 1. The effect of GnRH and hCG hormone injections on ovulation

Ovulation .
Positive Negative Total Pearson Chi-Square value
Control 14 6 20
Groups Treatment 0 12 12 14.933 0.0001*
Total 14 18 32
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Table 1. The effect of GnRH and hCG hormone injections on ovulation time

Pearson Chi-

Ovoulation time Total P value

Square value

After48 h  After 60 h after 72 h

Groups Control 0 0 14 14 26 0.0001*
Treatment 10 2 0 12
Total 10 2 14 26
el s 2 NCG 5 GNRH. (lalses5n G5 6 =Y s
Table 3. The effect of GnRH and hCG hormone injections on conception rates
conception Pearson Chi-Square P value
value
Positive  Negative total
Control 14 6 20 4.430769 0.035*
Groupse Treatmente 12 0 12
Total 26 6 32

MI: 09 TIS: 0.2

GN: 90dB

D: 40mm

ENH: 4

DR: 110

F: H10.0 MHz i LENGTH: 24.23mn

s ENGTH 13 S4mn

el V5, Oless Gy ssmse sl IS5 =) s
Figl. Follicles on the ovary on the 6th day of proestrus
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Fig 2. Sonographic image of ovary following ovulation
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Fig3. Sonographic image at 26 days of gestation
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Abstract

The present study aimed to investigate the effect of replacing blood powder with fish
powder on the histomorphology of kidney tissue and some blood indices of Nile tilapia.
After preparation, the fish were fed with designed diets for 8 weeks, including control,
25, 50, 75, and 100% blood powder. After this period, the fish were anesthetized and
blood was collected from the caudal peduncle with a heparin syringe. While opening the
abdominal cavity, five-millimeter samples were taken from the kidney. After placing in
a 10% buffered formalin fixative solution and undergoing dehydration with alcohol,
clarification with xylene, and paraffin blocking, sections were made to a thickness of 4-
6 microns with a microtome. They were then stained with hematoxylin-eosin and
studied with a light microscope. Results showed that in the group receiving blood
powder, numerous complications such as hyaline accumulation, epithelial rupture,
Bowman's capsule dilation, hyperemia, increased melanomacrophage centers, and
glomerular necrosis and tubules were observed. As the percentage of blood powder in
the diet increased, so did the severity of the lesions. With increasing the replacement of
blood powder instead of fish powder in the diet, the number of red blood cells, the
percentage of hematocrit, and the amount of hemoglobin show a decreasing trend. The
number of lymphocytes, monocytes, and neutrophils increased with increasing levels of
blood powder. There was a significant difference between treatments, especially at high
levels (p < 0.05). According to the results of this study, blood powder can be tolerated
and replaced up to 75% of the diet for this species.

Keywords: Histomorphology, Kidney, Blood powder, Blood Powder, Nile tilapia.



\'\—\\i QLW L\i.“ C)L;M)' Lf"é b)Lo.:l srﬁ»\h JL«» g‘_;)‘,ﬂa wu%j

ISSN:YVYo-4vYe

Oreochromis)J.g‘_;L,:‘)&g e bdi s gl el d&ﬁ}qsdjj‘,é,yw ey

e o g b e w0 3 e il b (niloticus
Yd\&:{ \":’) ‘ﬁe\d'\:’ \"l’) ‘\ “on J"‘

Ol e 2 e 2 gl 053 5 pole ol o S35 ol pole o dSCals by plid Ty 05 8 )
Qlf‘ a)‘}‘h‘ ‘)l}h] Q‘Ja.z- J\:.é..lr om]b ‘Lfi‘;ﬂb oSSl L‘jl.ﬁ‘)f Q[:.ALA CM;:U\.@J J"“Lp g.,Ja.; g L;AL{JLA‘)} r}l& e}_)f -Y
abdir@kmsu.ac.ir : 5K J g™

VEYNYY (s s VEY /0 il sl
DOI: 10.60833/ascij.2025.1191475

oS>

G Saparls (S 5 S 3l G5 gn 1 ale s3 Glra O oy Sl U s b sl adllas
Vo 00 (Yo (S ol sk b slae o bazin A Side 4 (ilueslel 1 WS Olale .3 S s L DS
A el 4l S b god Bl 31 6,805 5 0 5 s Olale Sodle pl 31 (LA LIRS 055 350 o3 Vot
b 5 Jsln 53 00l L3 )y okt SRl IS S ek g bl slasad oS8 bse 03,5 3L e
-1 Sl @ (58 b LSSk Ik S L (s3lelid (JSUI L (ST e (b 5l 5 s Ve L
238 plonil (5o Sy S b anlllas (o3 phenS slen Sl o alsl 3 .23 5 ol pFs S b0y S
(g S Ll il DU a8 (s mazd diile (gadate Sl kS g% 3 g 0 S L5505 S )3 &S als 0L il
opir O s2p Aopd JMis s oS L S edalie s 5 JsmslS 5550 5 36 Sbidle S1e bl (S
s e 3 ey b 0500 sl Ol SR L s S el i easls Sluls Das et esy i
b lafedn s 5 Comsise datomsd slaad 5 (2alS K55 05 (mslS o Olier (o Slen dois a3 slad S
(P <o/00) Wi edalise Sl e NG C}Ja.w 03 ok yled s Ll OLAS Aul58l Wgy O 535 da.ﬂ ol

Atbgn o 53 sl 5 e BB Ao 3 VO s pde b s 5e 435S glIE 6 53 055 3 (Gekod onl B ul

B SO (wbE 05 O 53 s S (8538585 50 st 150l OladS

PRV
Olale i 4 o Sbigel Vb glacale aaly )5 S ol gl glasl LS sl
(Y4) 3515 (5 e oo B o et O 2355 LS bt S ol o8 eap Olalecd s
male e 5s e 1SS Olse 4 LS o5l “sl 0 S QLG a3 s sl b
Giosn el o age 3 pd e sl Ll sla o3 S S8 e SN Kish e el B Sosn
b ol 00 Vb sl (e Ay Olale S5 Rl 03 WIS Jsems 55 40 (07) Ll
b o Cslie (aman s Ll d 51 ages Ol Jsbms 0581 Ol VG )l = a5 3l

VoY



b‘)&.@.ﬁ} M Jw‘ AV Ol N EY QL’—-\-A_) ‘r}é BJLQ*: arhw Jl %5)}5\? wucﬂ-_gj

Bl bl s 5 Wl o
Sldlae 55 Sl Ceeal LIy Olabe ads
Slsslar 3l 6N 5 bbia] sasis
~oil olexle 31 AT I sl axdls il
Slols oy 3l 8 Olele 5 oWl b
Gk nl G el o8 bsslen 5 S35
DA bl ase 1 dl jo el slawl Sl iS
53 Sl g se Slapltl Skl Cold rmas ol
Sy Ll o Ll adss ol Kl ol
el b il S5 Ll b b il Sl e
(A) Ll

O QLI O g s S Sl Sl (S
s olale S curss 3l BT U sl s
R ostosn Rl slbew oSl o
lal s is oy b Lls e St sl esls
Obale ol s 5 SIS S i asles
e 3 b CBL G Ol s 4 0 Ll 0L
S 035 00 S5 am Slule op tege 5l SO Ol
S5 5 S e V- b o
38 i 5 Oleg it Ol oSy
S 3 S Ol b0 b Shs
S oS s Gl S Jole dalss
el o 5 o] eS| Sl s bl
b el 31 BT s s 4 L
Olpe o Al b & G slall
) 5,8 13 eslial 550 s e ls

035 Jyodl e il Cnd & a5 L b
Al os a4 Cand O s Geds g O35 1o
Ol Sldie oy p sk a4 5 andlls
A5 2l e 53 ol 53y sl OF Sl
S SusSE S s IS bl ol
RCO I P P P T P W

VoY

ol T ol SaikS 5 VU e dags e
bl 5y Jaed g B S e 5 Vb Reld s
bl s (B3l 6S e Slse 5wl
3 Freee sl Sl eslanal Ol 5 e &b
P dl s 8 gk LAl s 00 anS Ol
mao 53 Olable, oS S o Ol 3 WS S5 0
Gosrlyl Cano (8 ) 3l 3 Cuenl R
wwg J 53 Ol 3 Ce e w4 S J s
o Obpl Mg Sl sk 4 sy cal ) il
C e a5 peleadise o) s
© Obpl rosn on Bles e 5Bk
@ b aldi el 4 g e D)0
Sl za 3l o 3l e Son 3T 3 S sk
el ol nlar e (Jhos e Sl
b Ve Olale 53 basslas e 230 00l
W5 e sl Sl i s oS sl e Gl
ol sl (A V) W58 e A el o
wle (55515 mbeo 31 S n 3 58 slaesysl 3
5 bl Bk 5l Lol O 5 Ol aal (s
- 53§35 pole Olye a4 gl Sl eslinl
3 Nk e 28 K ol gl
Sy o] Sl e b ol oSl skl
Shgles gl ik Mg s Pl 5 oLk
gl sz Sl e NV game 5 plde e
AL O S s el pdy O Sl
St & Gl Slals Sl el s @ 6350 3
ar SoblB VL s 0o Dl s 4 &S okal
O w4 Olgl e 3 les 1S ok 4 b
53 &S aham 5l il lagltl 0L 3T s (V) 55,
Sbts bacd g S s Of dsla 5 (Sl pulis
G oaxg LS ol Ol calses Soldlas 5ls
s sbrle s Olale 2wy 5 S Ll s

O I VIOV A PRSP PR Y [ {JUVES:



b‘)&.@.ﬁ} M Jw‘ AV Ol N EY QL’—-\-A_) ‘r}é BJLQ*: arhw Jl %5)}5\? wucﬂ-_gj

OO Ol syl gilks) e ke Y I S
O e Olo B ot oalel glacly s antle (01 ]
315 ol am s =Y las s Smdly slaanS s
Glasless oS ol axdls B 55 b a0
s Ol B3l Cilitee glaos S (gl olde
ek 0 ot 0y, Sle s 0L (6550
Gl bl 2 a8 3K Yo Y (550 5 Ao
GRSl ol S5s essdes 3 WO ale
I V] RGN VR e
Lo o550 Jod 5 T pbiond 558 Sl puas
Sheslead b s & Jsl=e 0381 5 pH

sy oty Horiba U-10) (5,5 2esS 3,
Jo LB ows (opl5 Horiba U-10) Jaws

W) s

(M) s el ebro.PHT-3140J4s pH iz
s o8 3l sl b Jghous 05081 izean
sk 1609 TECPEL DO- Jus &50S1 (5 S50
S5l S piaman S o (6, Se3lll &l s,
Sl S e 5 S i Sl gla, S
(Sa ES L0 MO J) S geJ8 oK
5K Do db s s S sl (S
o deoys Yo Ol 4 Lapsl St O bl
Liss bl S e s Wls Sose a4 pslST
Syl 5 Sbigel (15 Sk e
e s S o aldss 5 Ostn S axl 5l s
Cash 33 55 0L 035 oy ¥ Olpe 4 Olaale 2o
(TA) 23 3 o ool ol 4 Mo L e 5 s
e gy ol 4 pladise (Bl Sldlas sk o
SrS8ges Gladew 0353 5 M &l il 5l
S ol 3 (UKL ) a5 A el 13
Cslos A 31 o s ab S 13 Aoy Ve 5L b b
Ll Sl 5 beeiad b s pas w1
el g aalsl 3 (18) a3 plnil dsys Ve ST

Jyeme gy Gb sl 31 ey bidsad 8L SLAL

Vot

L, g sls
L slaale JEl 51 ey ek ol planil (51
o gpieds 135l gl Ve sl e lsST
o 0Ll slaolon 5 Sligy Sisu 3 357 e
33 Lap s ST 51 o 3 0581 el 5 paslsn
%cﬁﬁwbﬁ‘ﬁ@ﬂgé‘ﬁ&ﬁ&
5 dag’ue,, Aolsm o aslis K s L 5 s S
A8 T 5L s, o A el Todms
2SO 5o Ol I3 LS &S (g gl S
Gl wia 3 Sde w5 L3 S eslinul 3 el
)00 Sike ol Sl g (YT 5 VYD 5 ol
0 4 alas sl o SYE/O 550 055 L sl
oS by Aald oy 8 s SIS e b oy S
S T3L 3 A og S WO sy LU (gl 0
B o5 S s som dels YO sl gl o
235 Ao 00 gl (ol e sdiS S s
Vo ol (ol oy sdiSil s C ooy S 0
GOl 0y S ESL 3 D oj S (L 2 g Ao
Eooal oSsn b Ost s dess Vsl
Slo anws s A Do a4 by S sl 53 Ao
sk @ 3 s e 3l el gl LS
R SS L s a bl s eas Sl 052 VL
ShE L L ol S et b
Slado,n Lo sos 5 ol oy s ST
ol sl 6 BLL 53 Kad S5 edd S5
Bl Ly s (oS s 5 2T Sl Sl
Al s S (g e blis G Al b
Clow Sl S E o dhes Job e e
S F o laady 043 i g A3 LA
Isa 0L > om0 55 Cele V8 Sde 0 o (S
T VGOV L (A L RN PR
s 5, bady pl e e o)l S
Olale Olas plu b clite o 5 0l 4SS



b‘)&.@.ﬁ} M Jw‘ AV Ol N EY QL’—-\-A_) ‘r}é BJLQ*: arhw Jl %5)}5\? wucﬂ-_gj

ol Skl e Ul pasls el
S 3l SeSsles e Gl (V) 38
o Ssles glady) s eslinal oy S giles s S
Saek Sles S 53 OlE oo 4 0 ol
0 3l e s LS esls 1,8 (45 5 Nuve NF 048)
@3> o e Ve Cepe b Sa Sl ails
Gladyd 53 505 Glad lS ok b 5B (58 o3l
el o pmas (1S Lot s s o S gilen s S
E e Aoy e g Sy Ssles e

» MCHC MCH MCV (sla_asli ‘ioan

5 s sl oles Sl slaesls L
Lo g Selhl o Silan 5 mslS sen o
o Sle old 5okl co glaesls (YO)
LS S bl ke S sl sl
SPSS 13l p 5 5l aesls (g bl 5T (sl openn
Slosl Ossl 5 aslin gl A eslinad ver. 21
Glads sl ey S 5 elinal &b S
S ol o2 kS IS anlis 55 it
alds Sl Sl sy ol G JFIG
S g3l 5 5 Wbl a8 s A S0s0
o O s Ul e bees S ol bl
s e S| 03 pai paside sl S5 053]
3lpe ol sl elimad laoy S SOSS e
Ao a5 L 55 Osg Jls gas Olge 4 (p <e/00)

(YE)

ey

ol
055 03 o Gl adS Sl (555 p 9Ky Sbe
33 e e K, woalS &S s ol J xS
23 Ple Zob Do a5 DB Ot D pslne
o U 31 Ol 28 g sl s 5 L ans (VL
Dlabe e tilan 5 ok sl S Oy Lils (slesl b

U Sl e 0XLAS Gl e s eslel ol
Sosmo sdoyn L S buy o, K0 Ll
Seiéls IS Jsbe dho s 3lo Blid s
eslinal sl sl am s Vo—0A glos 3 bl &
RX-11BTissue Jus) il 5Ll oKows
Slr basd colg s ¢L>,u'\ (Tekrotary, Japan
S el 53 (s gleeslel (5SB!
Aoy odd g 05,8 121 Calis Lol
5545 cole LEICA-RM2245 Jus o5 S
S ik oS sla s (G5l K, QW
s Dino-Lite ;) & e o5 Sy S baw s
o S LI e e S eelS et
Sl () 235 bl Wl sy 2 b3 mSe 5
D350 st Sl o G slausSL Sl
S JS 535y Jsbe 55 LT 031 13 L a ale
s @ S5 A R p Sk VO Ul
Bl Loy Gk I ol S 5 S
Sl Gl 235 Dpo e T Olge 4 (03
5305 s S Yo 3l G5 Sl A slad 58
f‘ﬁ S Syes oy s Lewis Jgloe 2 Lo 0/8
00 53 okl Caed 4y 348 e 5 A e3linal U8
Sk a3 Lo LS sl b s o
pA SdalS okl pd el 05 a5
PV ) S O Wped 3l Sl o
Slr sl JLss oY Sl e 5o dLewis J low
e e ke a3 3 S sdS Sl e
e S o Ve s ol sue O
el sl sen sl Bay Sl S ses
AN Y 058 Jo 5l o 8 o Sk 28 S
0313 13 5 Sls Joloms 2l e 053 055 450
als 33 LU s aids Ve e 4 Wyl
oaws 53 gl 080z Jsb 53 o5 ol
5 (K 1 Unico UV/Vis 2100) g 5 55 Sl



b‘)&mﬂ} M ‘}A| AKABARF] CJ"E&J NEew OL:-\MJ. g(}} GJLQ*:! ‘rhm de ‘dj"st? wuwj

(S5 o JeS gl eadiol OS eus
5 oS 5 s Sl Skl S Rl
Aoss M oam e S 0 S edalis by
o3,y Sluls Ul edd o958l o, O 3y

O st VBN Gl JS5) s S ea g8l 5
e ¥ sl s ol Bl b
S (bl 05 Gl bl p oo O o
S5 slass Ga b slad 58 slaw e 1 LS

c(.}.:)s‘,:m Loy c.L::l...»

(on S sen Olpe
Mo 6 G52 Gla bl 5 Jids 5 5 e 5]
o sladyls
5 A Ly 08 GuslS ses Olpe (o S slea
SO Sl 555 5 Cam i po e i) sltas

do o sl ol ails

it 3 Al Sl 4 b se sde (eSS
)bﬁb&f&élﬁ)b“))\"}@@kﬁfb&

C,...»‘ obﬁ Q)?'

3 wag By s ey eld i il
Gl opl &S W S asie oS S Dlallas
L Sl b b J S s )l s o
s Jhe ha) K s el en 4 s S

g ok ool gy
Glacble 6wl cul 53 g oKy Sr gl
e S L3 O oy Gl e il
O Ll 4,5 O\ E s 350 IS b iy
Sl S Joli 45 a0y, Joli oS abs
Sl el 3 IS 658 skl IS @ S
Sl bSanar s sdalin odSl, Sy 4 alS
S 4 b JSI o JgeeS 5 58
S il ool 5 Bue B s Gl S
Sobme Geomen il L3 s G Jlie 5o
Jls S ol glad d Jols &S 18l eaiS s
sliSmazr lady) 5 Jbess Sy, S5
Osls L3 o me 3 a3 AL s ol
slada,s ol e Bme 3 LS e ale
r e ol L S 0 sy Ve

P) JerS 5, Jps 5 (D) Jlss

Fig. 1. Histological micrograph of Nile tilapia kidneys of the control group (H&E, x40). Glomerulus (G), distal
tubule (D), and proximal tubule (P).
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Fig. 2. Histological micrograph of Nile tilapia kidney of the group receiving 100% blood powder (H&E, x40). This
image shows the accumulation of hyaline particles (arrows) in the kidney tissue of Nile tilapia.
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Fig. 3. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
increase of melanoma-macrophage centers (arrows) in the kidney tissue of Nile tilapia.
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Fig. 4. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
vascular hyperemia (arrow) in the kidney tissue of Nile tilapia.

— oS Slen (5l K, 5 80 LS H5) 05 o oS Cols doys Ver L Gl WS 4 by e Bl G5 S -0 IS

s e OLES | s sl ads sl s (U)ol slas CLMJI s ol (s8]

Fig. 5. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
expansion of the urinary space (arrow) in the kidney tissue of Nile tilapia.
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Fig. 6. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows the
epithelium (arrows) in the kidney tissue of Nile tilapia.
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Fig. 7. Tissue micrograph of Nile tilapia kidney receiving 100% blood powder (H&E, x40). This image shows tubule
necrosis (arrows) in the kidney tissue of Nile tilapia.
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Table 1. Tissue changes in Nile tilapia following replacement of blood meal in the diet in different treatments for 8
weeks

Factor Control A B C D

Aggregation of hyaline particles - + ++ ++ T+
Melanomacrophage centers - + ++ ++ 4t
Hyperemia - + ++ ++ +H+
Dilation of the urinary space - - - + ++
Epithelial detachment - - + ++ T+
Tubular necrosis - - + ++ 4+
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Table 2. Blood indices of Nile tilapia following replacement of blood meal with fish meal in the diet in different
treatments for 8 weeks

Factor Control A B C D

RBC (x10 ® mm) 294 +0.37¢% 2.63+0.27%2 2.36+0.53¢ 1.76 £0.33 b 1.13+0.27°
WBC (x10 3 mm) 1141157 11.82+1.33¢ 1244 +1.51° 12.85+1.66° 13.21 +1.62°¢
Hematocrit (%) 2431 +131% 2333+1.472 2246+ 137% 21.11+1.26° 20.39+1.38°P
Hemoglobin (gr/dl) 8.11+0.36°2 7.79 £0.322 7.61 £0.66? 6.51+0.77" 5.81+£0.64"

MCV (1) 117.61 £28.12% 121.44+21.8% 127.55+23.14% 131.63+£23.68°% 135.66+24.11°
MCH (pg) 56.41+3.35* 5744 +422* 57.98 +4.66* 60.39 £5.45° 61.44+£534°
MCHC (gr) 23.11+1.36* 22.19+1.33* 20.71+£1.86° 19.15+1.55° 18.32 +1.66 ¢
Lymphocyte (%) 64.54 £4.41* 61.34+4.56* 58.51+4.71° 53.56+4.49° 4943 +£3.21°
Monocyte (%) 1.15+£0.132 243+0.76* 295+0.632 3.33+027° 4.18+0.19°
Neutrophil (%) 21.28 +1.38* 26.22+1.73* 31.24+1.37% 36.22+2.18" 4558 +3.31°¢
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Different letters in each row indicate significant differences between different groups at the p < 0.05 level.
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Abstract

The purpose of this research is to determine the species composition of the fly fishing
method in Mazandaran province in 1401 and to compare it with the years 1398, 1399
and 1400. Sampling operations were carried out at different stations on a monthly basis,
and fish catch statistics were also taken from the entire fisheries of Mazandaran
in2022The stations studied are: Azadegan Kordkoy-Ashuradeh in Amirabad-Shahid
Kargar located west of the Tajan River in Sari-Shahid Madani located in the left bank of
the Joibar River-Shahid Ghasemi located in Namak Abrood-Chalus and Shahid Shirodi
in Ramsar, which are named after the first three stations respectively. The total amount
of catch at these stations in 2022 was 74614 kilograms It has been that most of them
were related to mullet fish. Compared to 5 last year, 2018 had the highest amount of
catch and 2021 had the lowest amount of catch White fish had the highest amount of
catch in the past fluctuations. The amount of bony fish caught in Mazandaran province
has had many fluctuations in the last five years, which was the lowest in 2021 with
39,768 kg. Expanding the explanations on the results of the graphs shows that the
observed differences in catch rates depend on various factors such as environmental
conditions, pollution and climate change. Therefore, to improve the management of
marine resources and increase fish stocks, it is necessary to reduce pollution and better
manage fishing methods.

Keywords: White fish, Mullet, Carp, Catch, Station, Spearfishing.



\\o—\Yo Q\P:u s\i'r C)‘:.w.éj sr}é UL»Z Avﬂu\h JL«I 5‘5)"3‘.? wh&w}

ISSN:VVYo-4vYe

Ol sladliw 145 55 555 SLss s Jolow 5 Slsnl Blabe Ao Ol (ow) 2
Ve BN sladle 51 0,050k

Gl ol e g3l Uil T gl (gige T ek O e

Ol Ola s oot 33T olKils Ly g dly ¢ ks e 5 s30lS 65 5 )
Ol pl Glo s ool 33T o&ls Lo g dls (bys wlidican o5 5 -Y

m_moslemil000@yahoo.com : L3 J yius®

VETINVAY GGy gl VEOT/ AT sl b
DOI: 10.60833/ascij.2025.1196568

oS>

YA gladle b OT anslie 5 V80 Jle o3 L5l Olwlys o plos s, 1055 oS 5 mnd Gda L Lol s
33 Al o glaslel 5 0o S s Slale s 4 ciliis GlaelKaasl 3 (6l e sed Slles LSl e VEre 51744
53 o3l pib 6555 5 O8sIT lus le andllas 5550 laolKiasl a4 § 0Ll oOE IS o)lsl Sl 5 asdS sl
- Sl 3 ek @3l el g5l g 35, 53 @3l e dagde (S5l o il s s Wl SIS Agisll
52 oy elSanl )3 des Olges JS 3 S U (23 U Ul glaolSan) o 5 0 45 sl (935 03 g 5 oSl 35,0
oo 2338 Gladlab aslis 53 55 555 JUS ale & by e O op 2in oS Cl o3 5 S S VENE Ol 4 VE0) Jlu
3 dee Ol i Ao ale sl 035 doo e (S DI VEr e L 5 Ao Ol o i IS 1TAA
Lo Ol o SVL Cilisen (SlaolSal 3 35 I3 1) oo Olsn 0 208 (2l 5aS (ale 5 ol andls xS ULy
oy o S Sl e syls 13 Ul S s e 53 Y o) ol Ll 035 ¥ ol b e
Il g 53 OLa5ke Ol ys gl Olale oo Olsze ol 03550 il g 58 BB S ) Ao Ol n iy o3l 30
Sloerd 55 S 35 L3 1 Ao Olgn S ¢SS TAVIA LV Jle s o8 ol en gy (S3daie Dbl Sl ot
(el s il il alse 4 deo Olie 53 eddedalie Slacslis 4 a3 o OLES Lol gl uls 3550 3
Goar Obale 5 (BI85 bos mlbe o e 35 1 e onl Sl s alsn Ol Sl 5 b Sa

s dlesl deo Sl s (5 e 5 AL RalS b Ss )T s o

.aj.‘::)}? ceLi“w..i\ o) ‘)xs L;&’LA «JLJS L;&’La c.,\._‘i.ﬂ L;&’La L;J.:JS lds

PRV
Ol 55 3550 0 Goled s i (A) Wik 03B 5 spden T 03 S L GLsd e S|
o b Ll YA ColW Y s Al e Ol o 1 OF el el oS el pa I T L
SVl 0 B e Ol fols 4 s e plonil 28 B bl s e S5 (6548 O e
WS 5 i ol il e Sl Olale ¢l S8 05 5 88 WYE Ll 5 b sl

AR



b‘)&.@.ﬁ} @'L"‘ Q|J.€.a NVO-VY0 Olmae NEY QLL.».A_) ‘r}.: BJLQ*: gr.A.\A:A Jl %5)}5\? wucﬂ-_gj

R T PO Y] R [ -
e LaelSiny s A5 5l Sl i (6013 e e
ol Sl ol e slag S5l 2 s RalS
sl @l Sleal e ol Jelse
Sly oy ams Lasld 5 Al by bos
Aea Sl = o Sl Sl Cble 5 sl

L deo 5l Ao ;5 A0 5= b JUS 5 b ale
Al ol slile SL Ao s V0 5 s e |5
(8) ol Gp 5 o LKl 58
3> e 33 S5 o A i ol it
cdliie glasle )3 o Dl S s o oy S
5 e gladle 55 el o glad S anlis
ar gl il GlaelSanl 53 oo JllS o)
23 s b ke oo ebd el bl
Ll adlas o Gl gy s Jed Jolpe
G32 sb w ) Gl S5 S Ll sladle )
adllas cpl 53 1y o Jhal 4 (65,0 das Ol
SIS SeS  elen 4 oo Olpe A5 xm
s oadlas ds b a4 Sl dle an el Lo

5 g8 a3l Gy 4 OF el

TP
Ol a3 3 by S Lo andlas oy
ol o3 oSl ki sl ) 4 S 25 S el
GBS s Sl 5l e s bl Ol
Lolsbl ol el glaske s o slabal
Oldisle el IS oylsl 5l as 0T Sl 8 sladle
LS8 S8 Gy e 5 dglie 5y LS B S
Ohdsle Olid 53 oy sla Sl Ss 28 cle
il Olgie w0 O oy lagsls Sl (sl
Dl Aslke adlas 5,50 laelKanslas 5 Ol
S5 s —:ljﬂa\ 53 e:bjﬂ—dﬁsﬁ 0150
Bl G i ol o by, o8 s W3l

ARAY

Vo 5 an S o |y s Aoy A0 s b
OLaleKs walS (5 @ Glate el 3L ds s
g e sl Sl ks (8) Ll 5 S o
Sl 5
Sy 5 deo S 5 Gals o7 slas s Sk
Olug Vs 3 Ll s ol Sl s,

A Spae Ol 5 b

sl Oliied Ll e adlaie a s Lag s Se
23 Sy Smes 6&;;;1 aS ol enls OLES
ool 4 Suop Gbla s eksa o b s
52 s sty Sl oS5 e DG o
2B e 35 3 33,5 o Olaale b Al e
Ele A 5 s g5 A s Jelse 0l
oslinal 3550 ol S5 g (0) Wpd o 2l
pUoon o i ol 53 Gl Olale Ao 6
el e V00 B WV s 0T Uk &S sl
S Jsb e Yo BV pl) fels 55 gl S
otk YT B Y e o3l 5 e T LY
ool Jelie 5l SO el b deo s opl o
deo & e Ll or 035 0 e Ol L
Sl (V) a5 QLG sba S L3 el 5 s
SLlBl o Eay ol e Ol zals
Sbldsl Ll edd 4o (g3l blas
S SaSSr ln bus aeda ol (LI el
Lo Sl s sen Gble pead (WLE Sl S Ao
sl Sleslaal 5 csnoes slafad s
Sl S s sl Al L e
2ot (V) das o 2aS Lo e o P
S pde 05 53 Osboo (S3ladinl s 5 35500 0l
hld ape 02 GFs S NlS e mle LIkl
23 ep sl slaes 5 () &S Lyl olale 3
SSen ol Llpa YA B YT Yl Olasle Ol
gl oF Dlpa 0 B o 4 omie 45 Lias o ol

ey Sl a s e Slgial Olabe



b‘)&.@.ﬁ} @'L"‘ Q|J.€.a NVO-VY0 Olmae NEY QLL.».A_) ‘r}.: BJLQ*: gr.A.\A:A Jl %5)}3\? wucﬂ-_gj

SPSS B ij‘ LSL’U‘ﬁ‘(’f )\ Laosls J.;.L;J 5 e
A ealaal 16

b

(Rutilus frissi kutum) Jiw sl doo :pSle
bl s Osesl Sl slined U idle ulul
p=12/YA> /00 bl ol paS Cod sl anslis
FRUWIFEJEWI TR IVY SSTRUR C P JU PRy
S0 g (bl ls e Ml Lo Sy
il L il ol s ale b S0
2 oS Sl okt anlie ubsls Wos 0se31 )
Gy adp p o= o 8Y < o lade Ll
bS] o 5l k35 S s S
Loy bl sy bl Ll e N
0 ol 3 e b b S0Le e
Al e sl 2eS Y ol 3 5 ldie o tios
SN ) il i ale e L
Golel Jls gme oslis (0 51 (0 5 Y) (Y 5Y) (0
Aas e OLES

» (Mugil cephalus) JUS _ab deo 5Kle
bl s Oesl 5 slizal bocdle elul
VAT S /00 i Gelul S ol ok 4l
el o 35 baes S 03 Sbe s plp as pp =
303 3y bl Sl ame OVl Laes S
Sl bl s IS ol deo 5 Sk Y s s
Al deo Sl op i s e 0L |y Cilies
A4 Jlo 3 ale b o jmaS 5 VE0) Lo
b JS el o Sl e csls Al s
5 080 5744) ((V80) 5 VYA Jle bl
el ls e (VE2Y 5V E00)

Oge3l 3 slizal Lol wlel 5 JWS b
e ol oS ol ol anglin ibsls el

QOJ;)J L),:i.!L:A 6;»\;» W;‘Bp= VJEY D v /00

A

Sl 53 ok w35 el dogd by s 55 S o
TS a8 ey @3 d At s il 2
s el ol il s it bl sl
e Sl Aol (e sl Sy bl
Las bl ¢ gne S50 sl S 5 etV
Dl 53 deo e Lyl 5 mlr gl sed b
Blale &) pon i)l pased Ll eal b 0Lk
(23,5 bl (65 b e D VE0) Lo Slele £
Lo ool Sl Olgea o Gl wlSanl s
e Ve bge joba bayg ol L eslind
U anS Coand 53 baaais o310l 5 dzils J b
Obale deo sl Lays (pl 3 el VY
2l s (o JUS clie ale abex 31 Sl
S ekd dewo Olale Lok b S
e 5 SIS skl Ll s s sl
2 el Obxl s g, Selll s Bk
Lol e 5 Se54ST slaShs ol
Oliadl Cilien bl 55 WelKal ol 26 S &) 50
BIRGEIRIPIN LSL“‘;}M Shols 5 L5 g oksS1 s 01,550
Ay lagsiy Sl (SIS 5 (st Ges B
BRI sl (s s S olaelSan
s (ULl oy 53 Y o) asle) sl
BT R e R ST
L oble 53 Lol pla 25 o) Ao Olje
clis glaslis b L Olbisl § b Ll s
SR Sy 2338 sl 03408 5 a3 T bl o
SLobl b (sols paigad dlo glajlel (515 el sl
BAYAA sladle s s IS o)lsl 5l el as S

2 S5 aolie 3550 VE0 )
Sle S e Osail Sl il Jos 5w
Gloole 3 old Ao Olale Sl S 5 o2
—onls 03 dbo b oy Sl s S eslinal Calises

Slp L eslaal QJ;W\—Q;,‘J;%@ULA



b‘)&.@.ﬁ} @'L"‘ Q|J.€.a NVO-VY0 Olmae NEY QLL.».A_) ‘r}.: BJLQ*: gr.A.\A:A Jl %5)}3\? wucﬂ-_gj

oy S s ol okd Agl Loy S 55 1 SSls
S0 5 gy (ool s pme e

L ol bl bl ple deo KL
S Sl ol dnlis bty oo el 5l slizl
Solpadpp = /vee < 0/00 Jldie bl
Lol o 5 Sl 0 55 Loy S s Sl
sl a4 5 b als 3y (bl ls e D]
i b ol 3 bl ple b Sle 8
LR CC I PO VR I WO o WP R YA
D bl e deo Sibe 3l o Sl (S
Y 58 sV sY) e 5V (8 5 ) K
WV s0) s (Vsf)do 58) (N sY)f 5Y) (0
3,15 355 55l s s Do lE

sl b 1ol bl 5 b b IS s KL
26 Sl okt anlie ubsls Wos 0se31 )
Sl i p p o= o/00d < v i Ll
bolSi] 5 el 82 35 oy 8 53 S
Sl gy ol Sls pme D
Yol 5 bk S do Sl 0 sl
il 53 Lo ale IS tes pSls 5 e o 2ios
ale JS oo 0pSile A2 ldde (oS ¥
V)t 57 570 5 1) o 5 1) oSl

R

)‘JL;'\M quﬁ (h\ 9 O) ‘<£ 39 Y) ‘(h\ ] Yl) ‘(o 3

3ols :)e-)é)bi

AR

Saame Ol LaolKiusl e s Sl sl AL
5,1 Jﬁ_}é)bj

» (Cyprinus carpio) ;55 Al Ao pKle
bl s Ogesl ) slizal b ocdle elul
=AY D> /h0 e el oS ol e anlia
ol 0t Al Laoy S 55 o Sle s 0l as 3 p
ERIRUE Py @Lﬂj\sd‘ax Gl Loy Sy
slital b o) olol 508 Al deo o KLee
2 Sl el alis Luboly s ol
GAp adp po= /e < /0 sl
el e s ool ol 35 Laos S 3 Sils
sl a4 5 b als 3y (bl ls e D
el bl 2 )5S b deo (Sils ST
03 osS fb@uﬁlﬁ» Aas e ol | cilee
RTE S RSP RINT F R VLW g
oSl 05S Al oo S0le LEL e Ik
SV )0 58 (8 5T (Y 5T 5 )
35 Gobel Jls e sl (F 50) 5 () 5 8) (¥
S50

o3lizal L idle plul 5 b b ple dew KL
26 Sl bt anlie bty Wos 0se3T )



Mean of mahisefid

Mean of mahikefal

b‘)\g.q.h K) @'L"‘ b'J’é“ NVO-VY0 Olmae NEY bLL..AJ' ‘r}: a)\.q...‘; ar.A-\iA Jl gd)_’sl? @"u:""“'ij

S0000.00

G0000.00

40000.007

20000.00-7

0.00+

istgah

LMKL._;\ wu\J.y.L:wdau_wLnf_,L:‘ ‘*""’.’.u’_\ )b"_w'

Fig. 1. Comparison of average whitefish catch by stations

40000.00-

30000.00-]

20000.00-

10000.00-

I I 1 1
1393.00 1399.00 1400.00 1401.00

sal

o bl (Mugil cephalus) JUS als do Sl anslis =Y s 50
Fig. 2. Comparison of average mullet (Mugil cephalus) catch by year




Mean of mahikapor

Mean of sayer

b‘)\g.q.h K) @'L"‘ b'J’é“ NVO-VY0 Olmae NEY bLL..AJ' ‘r}: a)\.q...‘; ar.A.\iA Jl gd)_,;'l? @"u:""“'ij

25000.00-

20000.007

15000.00

10000.00=

5000.00-]

0.00

istgah

LelSas! wlul . (Cyprinus carpio) ;55 b oo Sl anslis =1 s 503
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Abstract

The present study aimed to assess the anti-cancer properties, immune system regulation,
and apoptosis signaling pathway impact of the HL-10 peptide through gene expression
analysis of Bcl-2, Cytochrome c, and Bim. Hela cervical cancer cells were subjected to
treatment with HL-10 peptide for both 24 and 48 hours at varying concentrations. To
assess the in vivo impacts of the HL-10 peptide, BALB-c mice were infected with
cervical cancer. Serum levels of IFN-B and IL-4 were subsequently quantified via
ELISA. Using real-time PCR, the expression of the genes Bim, Cytochrome c, and Bcl-
2 in cells and tumors treated with the HL-10 peptide was analyzed, along with the
percentage of viable cells and toxicity. The HL-10 peptide decreases the survival rate of
HeLa cells in a way that is dependent on both the concentration and duration of
exposure. The HL-10 peptide exhibited an IC50 value of 18.49 uM after 24 hours and
30.62 uM after 48 hours. The findings demonstrated that the HL-10 peptide exerted a
significant impact on the expression of the investigated genes. The HL-10 peptide
upregulated the expression of the BIM and Cytochrome c¢ genes while downregulating
the expression of the Bcl-2 gene in cancer cells treated with the HL-10 peptide, both in
vitro and in vivo. The results indicated a significant decrease in the quantity of
inflammatory components INF-y, IL-1f, and IL-6 in the serum of untreated cancer mice
(Sham) compared to untreated healthy mice (NC). Conversely, there was a significant
rise in the concentration of IL-4 (p < 0.05). The HL-10 peptide likely functions in the
modulation of the immune system and in the intrinsic pathways of apoptosis. The HL-7
peptide appears to be a viable and auspicious candidate in the realm of cervical cancer
treatment.

Keywords: Peptide, Cancer, Apoptosis, Inflammatory factor, Immune system.
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Table 1- Sequences of primers used in this study

Genes Primer sequencess 5' 3

GAPDH Forward: AGCCAAAAGGGTCATCATC
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CytC Forward: AAGGGAGGCAAGCACAAGACTG
Reverse: CTCCATCAGTGTATCCTCTCCC

Bim Forward: TAAGTTCTGAGTGTGACCGAGA

Reverse: GCTCTGTCTGTAGGGAGGTAGG
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Fig. 1. The dose-response curve shows the impact of HL-10 peptide treatment at varying concentrations on HeLa

cervical cancer cells at the 24- and 48-hour time points.
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Fig. 2. The real-time PCR findings of the BCL-2, Bim, and Cyt c genes in Hela cervical cancer cells (a) and tumor
tissue cells in the balb-c mice model with cervical cancer treated with HL-10 peptide are as follows: The expression
levels of the Bcl-2, Bim, and Cyt c genes in Hela cervical cancer cells were measured after treatment with doses of 0,
15, and 25 uM of the HL-10 peptide. NC refers to the negative control, which is a group of healthy mice that were not
treated. Sham refers to the Sham group, which is a group of cancer mice that were also not treated. The 5 and 10
mg/kg groups are groups of cancer mice that were treated with the HL-10 peptide at two different concentrations: 5
mg/kg and 10 mg/kg. **** denotes a significant difference in the expression of the specified genes compared to the
control sample that did not receive any treatment (p < 0.0001).
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Fig. 3. In groups treated with HL-10 peptide, serum concentrations of INF-, IL-4, IL-6, and IL-1p were measured
subsequent to cancer induction using the Hela cell line. NC represents the negative control, which consisted of
healthy mice that were not exposed to the HL-10 peptide. Sham denotes the group of cancer mice that were not
treated with the HL-10 peptide. The doses of HL-10 peptide administered to the cancer mice were 5 and 10 mg/kg.
Significant differences in gene expression were observed between cancer cells treated with HL-10 peptide and
untreated control cells, as indicated by ** (p<0.01) and ***(p<0.0001).
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Abstract

Rabies, hydatid cysts, and leishmaniasis are among the diseases transmitted to humans
by dogs and, according to the World Health Organization, are considered endemic
diseases in Iran. Also, the status of the three zoonotic diseases rabies, cutaneous
leishmaniasis, and cystic echinococcosis shows a worrying trend of their spread in
different regions of the country. The purpose of this review study is to examine the
spread of these diseases, the research conducted in Iran, and ultimately to provide
solutions for their control. To prevent rabies, wearing protective clothing, washing
wounds with soap and water, and rabies vaccination seem to be essential as primary
measures. Over the past three decades, despite many efforts to control cutaneous
leishmaniasis in Iran, the incidence rate has remained high in some areas. This indicates
that the infrastructure and executive and support plans related to diagnosis, medication,
and vaccines have been inadequate. In general, to control echinococcosis vectors,
ethical strategies for reducing the stray dog population, such as sterilization,
identification of suspect dogs by periodic direct agglutination tests, and prompt
treatment or monitoring of positive cases, are recommended. Given the importance of
detecting human cases, effective treatment and targeted public health education are also
essential, especially in endemic areas.

Keywords: Zoonotic disease, Rabies, Dog, Leishmaniasis, Echinococcosis.
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Table 1. Epidemiological evidence, prevalence of animal bites and the likelihood of rabies in Iran based on studies

1990-2025

Study Area Incidence Rate Predominant Gender  Key Findings Ref.
(per 100000
people)

South From 54.36 in Men (78.3%) 86% of bites were from domestic animals; 9

Khorasan 2002 to 86.74 in highest incidence in men and in June;

(Birjand) 2009 (highest: 64.2% of bites occurred in rural areas

101.89 in 2005)

Iran (national 1,320 bites Predominantly men Highest incidence in West Azerbaijan 1

data) (14.9 men vs. 4.55 Province (146.83 per 1,000); human

women per 1,000) immunoglobulin found ineffective;
vaccination identified as best solution

Sistan and 151 66.9% men 6,085 bite cases; 89.8% by dogs; 8 36

Baluchestan confirmed rabies cases

(Iranshahr)

Gilan 386.3 65.9% men, 34.5% 40,922 bite cases; 81% by dogs; incidence 17

women in northern areas above national average;
rural areas reported higher rates; stray dogs
main cause

West 387.4 73.7% men 90.8% of bites by dogs; highest incidence 56

Azerbaijan in summer and rural areas

(Maku)

Hamedan 269 77.1% men 77% of bites caused by dogs; 68.9% 42
occurred in rural areas; victims’ legs most
affected

East 311 85% men 80% of bites by dogs; 58% of victims from 40

Azerbaijan rural areas

(Tabriz)
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Table 2. Epidemiological evidence and prevalence of Leishmaniasis in Iran based on studies from 1990 to 2025.

Study Area Prevalence/ Predominant Gender Key Findings Ref.
Incidence per
100,000
Isfahan Province 45 Children (under 10 Highest prevalence in children; transmission 46
years) through sandflies in rural areas
Iran (national data) 318.7 Predominantly women High prevalence of cutaneous leishmaniasis in arid 53

(unlike other studies)

10 provinces - -

Golestan Province
Military personnel
(Isfahan, Ilam, Khuzestan)
Khuzestan

Kerman

126.2 t0 285.8

52.7% men
All male population

54.7% men

and semi-arid regions including North, South, and
Razavi Khorasan, Semnan, Isfahan, Qom, Yazd,
and Sistan-Baluchestan

Increase in canine visceral leishmaniasis in 43
northwestern and southern regions

Highest incidence reported in November (33.9%) 41
2,894 cases; disease predicted to continue until 70
2025

Higher prevalence in children under 10 years 13
Expression of CBS and ODC genes identified in 89

treatment-resistant patients
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Fig. 1. Gender distribution patterns of Echinococcosis, Leishmaniasis and Rabies (based on the incidence of animal
bites potentially classified as rabies exposures) according to studies from 1990 to 2025.

Zoonotic Disease Trends in Iran (1990-2025)
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Fig. 2. The estimated prevalence of Echinococcosis, Leishmaniasis and Rabies (based on the incidence of animal
bites potentially classified as rabies exposures) according to studies from 1990 to 2025.
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Table 3. Epidemiological evidence and prevalence of cystic echinococcosis in Iran based on studies (1990-2025)

Study Area Prevalence / Incidence per 100,000 Key Findings Ref.
13 provinces - Main cause of infection: contact with shepherd 22
dogs (17.27% infection rate)
Iran 1.33 in Hamedan, 3 in Kashan, 1.18 Stray dogs’ infection rates range from 5% to 54
in Babol; 0.61 overall in Iran 49% in different parts of Iran
Gilan - 10.9% prevalence in buffaloes; dominant 25
genotype: G1
Mazandaran - Liver most commonly affected organ; half of 32
patients had no history of animal contact
North Khorasan - 58.3% of patients were women; liver most 58
frequently involved organ
Iran (slaughtered ~ 13.9% among cattle, sheep, goats, Higher prevalence in provinces like Kurdistan, 77
livestock) camels, buffaloes Gilan, Khorasan, Ardabil, and Fars
in an endemic area of Central Iran: a GIS-based S A

survey, PloS One, 11(8): e0161317 .

3. Akhtardanesh, B., Sadr, S., Khedri, J.,
Bamorovat, M., Salarkia, E., Sharifi, I. 2024.
Canine leishmaniasis caused by Leishmania
Tropica in southeastern Iran: a case series
study. Scientific Reports, 14(1):25599.

4. Alatif H. Burden and Trends of
Leishmaniasis over the last one decade across
the globe: Trend analysis of WHO regions.
Integr J Med Sci [Internet]. 2020 Dec. 8 [cited
2025 Jun 10];8. Available from: https://
mbmj.org/index.php/ijms/article/view/295

5. Alvar, J., Vélez, 1..D, Bern, C., Herrero, M.,
Desjeux, P., Cano, J. 2012. Leishmaniasis
worldwide and global estimates of its incidence.
PLoS One, 7:€35671.

6. Asbury, A.K., Cornblath, D.R. 1990.
Assessment of current diagnostic criteria for
Guillain—Barre syndrome. Annals of Neurology,
27(1):S21-S24.

7. Badirzadeh, A., Mohebali, M., Asadgol, Z.,
Soong, L., Zeinali, M., Mokhayeri, Y. 2017.
The burden of leishmaniasis in Iran, acquired
from the global burden of disease during 1990-
2010. Asian Pacific Journal of Tropical
Disease, 7(9):513-518.

8. Badirzadeh, A., Mohebali, M., Ghasemian,
M., Amini, H., Zarei, Z., Akhound, B. 2013.
Cutaneous and post kala-azar  dermal
leishmaniasis caused by Leishmania infantum in
endemic areas of visceral leishmaniasis,
northwestern Iran 2002-2011: a case series,
Pathogens and Global Health, 107(4):194-197.

9. Bijari, B., Sharifzadeh, GR, Abbasi, A.,
Salehi, S. 2011. Epidemiological survey of
animal bites in east of Iran. Iranian Journal of
Clinical Infectious Diseases, 6(2):90-92.
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Abstract

Every year, many cases of clinical diseases caused by the lack of mineral elements in
sheep are reported in Golestan province; while researches related to soil and plant
elements and their interaction effects on livestock in the region are limited. The aim of
the present study is to investigate the effect of soil and fodder macro elements on the
serum levels of macro elements of sheep grazing in pastures of Golestan province. For
this purpose, 50 soil samples, pasture fodder and sheep blood serum samples from 5
regions were collected and tested. The results showed that there was a significant
difference in the amounts of organic carbon, phosphorus, magnesium and potassium of
soil samples in case study pastures (p < 0.05), so that the highest amount of these
elements was found in the pasture of Qoranaq. While the amounts of calcium, sulfur,
sodium and chlorine in soil samples were not significantly different among different
pastures. A significant difference was observed in the amounts of phosphorus,
magnesium and potassium of plant samples in different pastures (p < 0.05), but there
was no significant difference in the amounts of calcium, sulfur, sodium and chlorine in
these pastures. A significant difference was found in the concentration of phosphorus
and magnesium in the blood serum of grazing sheep in different pastures (p < 0.05), so
that the concentration of phosphorus in the blood serum of grazing sheep in Qoranaq
region was higher than that of sheep in other pastures, and also the concentration of
magnesium in the blood serum of grazing sheep in Haji Goshan region was lower. It
was from sheep of other pastures (p < 0.05). While there was no significant difference
in the concentration of calcium, potassium, sulfur, sodium and chlorine in the blood of
grazing sheep in different pastures. In general, the results showed that the amount of
mineral elements of soil and pasture plants can influence the status of serum mineral
elements of grazing sheep in Golestan pastures.

Keywords: Soil, Pasture fodder, Blood parameters, Ewe, Macro mineral.
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Table 1- Characteristics and concentration of macro elements in the soils of different pastures of Golestan

province
Pasture name
Mineral  Unit Agh Haji Yelli . SEM
Ch§ta1 Ghernagh Ghothan Badragh Gachi Su
EC dS/m 2.40 2.14 2.44 2.13 291 0.613 0.0688
pH - 7.81 7.68 7.64 7.77 7.69 0.277 0.6320
CaCOs % 19.26 19.60 19.47 19.87 19.16 0.769 0.2696
oC % 1.65% 2.27* 1.12¢ 1.86° 1.36% 0.311 0.0001
Ca 281590 268430 2741.20 2785.80 2717.60  123.755 0.1443
P 14.99° 18.03* 10.65¢ 15.29° 13.11° 1.748 0.0001
Mg 1476.80°  1493.60° 1288.80° 1517.80* 1587.20° 145.48 0.0007
K mg/Kg  372.60° 381.70*°  326.90% 354.20®  303.70° 31.472 0.0001
S 497.70 446.70 496.80 492.80 463.10 28.380 0.3829
Na 56.91 63.45 55.71 65.05 57.06 5.722 0.2716
Cl 55.79 58.80 63.64 55.51 60.38 7.021 0.5380

OledS lal ilises w3150 DAL 53 5 Sbo jolie e —Y Jpu

Table 2- Concentration of macro elements in plants of different pastures of Golestan province

Pasture name

Mineral  unit Agh Haji Yelli . SEM
Chftal Ghernagh Ghosjhan Badragh Gachi Su
Ca 0.58 0.58 0.60 0.61 0.57 0.055 0.4937
P 0.38° 0.432 0.33¢ 0.39° 0.38° 0.061 0.0023
Mg 0.25* 0.272 0.20° 0.25* 0.26* 0.036 0.0483
K % 1.44* 1.44% 1.33% 1.45° 1.23b 0.136 0.0413
S 0.26 0.25 0.24 0.26 0.24 0.031 0.4085
Na 0.13 0.15 0.14 0.14 0.14 0.021 0.6230
Cl 0.04 0.05 0.05 0.06 0.04 0.027 0.5245
Table 3- The concentration of macro elements in the blood serum of dairy sheep
Pasture name
Mineral unit Agh Haji Yelli . SEM
Chital Ghernagh Ghothan Badragh Gachi Su
Ca mg/dl 11.43 11.09 11.08 11.37 11.22 0.582 0.5671
P mg/dl 6.18° 7.15% 5.63¢ 6.21° 6.25° 0.347 0.0434
Mg mg/dl 1.54* 1.542 1.27° 1.54* 1.532 0.111 0.5469
K mg/dl 4.99 5.01 5.04 5 4.98 0.172 0.9313
S pg/dl 0.36 0.35 0.38 0.36 0.35 0.048 0.6554
Na mg/1 152.78 153.01 151.14 151.35 151.21  6.395 0.9634
Cl mg/dl 109.31 109.44 108.19 106.35 107.53  4.889 0.6042
plam g oS 5o 5 Sk olie 05 S5 daly - Jsi
Table 4- Regression relationship of macro elements in soil-pasture-animal
Mineral Soil and Plant R? Plant and Blood R2 Soil and Blood R?
Ca y = 9E-05x + 0.345 0.0433 y=-0.0101x + 0.7068 0.0278 y=-5.6025x + 28124 0.0016
P y =0.0064x + 0.1047  0.1867 y =0.0171x + 0.0658 0.0918 y=2.0627x-2.1863  0.2918
Mg y =8E-05x +0.1348  0.1341 y =0.1144x + 0.0773 0.2355 y=226.96x+1134.8 0.0406
K y =0.0017x + 0.7827  0.1746 y =-0.1899x + 2.3327 0.0337 y =-22.531x + 460.67 0.0081
S y =1E-05x +0.2491  0.0023 y =-0.0681x + 0.2797 0.0113  y=480.54x +302.87 0.0332
Na y =-5E-05x +0.1472  0.0008 y =0.0006x + 0.0469 0.0341  y=0.339x + 8.2049 0.031
Cl y =-0.0003x + 0.0692  0.0166 y =-0.0011x + 0.1703 0.0389  y=0.4305x + 12.262  0.0303

ARy
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Abstract

Carvacrol is a phenolic monoterpene found in the essential oils of numerous aromatic
herbs and spices from the Lamiaceae family. This compound possesses a range of
pharmaceutical properties, including antioxidant, anti-apoptotic, anti-cancer, and anti-
microbial effects. In our study, we explored the protective effects of carvacrol against
infertility induced by varicocele in rats. The animals were randomly divided into nine
groups: control, sham-operated, carvacrol alone at deses of 10, 20, 40 mg/kg body
weight per day, varicocele-induced control, and varicocele-induced rats receiving
carvacrol treatment. After a 30-day treatment period, the animals were euthanized for
analysis. Blood and sperm sampling were collected, with blood drawn from the heart for
serum isolation. We then measured serum levels of testosterone, LH and FSH.
Additionally, sperm count, morphology, viability, and motility were assessed. Our
findings indicated that the induction of varicocele significantly reduced sperm count,
viability, and motility when compared to the control group. Furthermore, rats with
varicocele exhibited a notable increase in sperm abnormalities. The infertile control
group showed a significant decrease in serum testosterone levels, alongside increased
levels LH and FSH. Notably, carvacrol administration at doses of 20 and 40 mg/kg
body weight led to substantial improvements in hormonal levels and sperm quality
parameters, effectively countering the negative effects associated with varicocele. In
conclusion, carvacrol demonstrates the potential to protect rat testes from oxidative
stress related to varicocele, attributed to its antioxidant and free radical scavenging
properties.

Keywords: Carvacrol, Oxidative stress, Varicocele, Rats.
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Fig. 1. Dilation and tortuosity of the venous network of the spermatic cord in the varicocele control group

is indicated by arrows.
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Fig. 2. Left testicular injury in the varicocele control group is indicated by the arrow.

20 Varicocele +

+
+
+

o
+
+
+

¥
ﬂ.
ﬂ.

e

Number of sperm (109}

N
R

R T R S I

.

]

ANNERRERRRN RN RN

ANVUUL AN

e
o
..

Control Sham 10 20 40 a

-
I
[=]
I
o

Carvacrol img Kg)

3l 5l s el sl O D55 e ST S e £ 5 Y0 O lasss 53 Js SIS (S les e =)l
TED < ape ) FHEp sy el edd Wl s S a s Sy e GRS Gl sl gl E Sl S s S eld LSSl

s o 0L 5 sl IS 0,8 5 OBl <o /ee ) dns e 0L 1 ol J 58 65 8 51 Gk
Fig. 3. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on
sperm count in healthy and varicocele-affected male rats. Results are presented as Mean + SEM for 6 rats

in each group. *** p < 0.001, ** p < 0.01 indicates difference from healthy control group. +++ p < 0.001
indicates difference from varicocele control group.
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Fig. 4. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on
sperm viability in healthy and varicocele-affected male rats. Results are presented as Mean + SEM for 6

rats in each group. *** p < 0.001 indicates difference from the healthy control group. +++ p < 0.001
indicates difference from the varicocele control group.
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Fig. 5. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on
sperm motility in healthy and varicocele-affected male rats. Results are presented as Mean + SEM for 6
rats in each group. ***p < 0.001 indicates difference from the healthy control group. +++ p < 0.001
indicates difference from the varicocele control group.
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non-progressive movement in healthy and varicocele-affected male rats. Results are presented as Mean +

SEM for 6 rats in each group. *** p < 0.001 indicates difference from the healthy control group. +++ p <
0.001 indicates difference from the varicocele control group.
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Fig. 7. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on the
number of non-motile sperm in healthy and varicocele-affected male rats. Results are presented as Mean
+ SEM for 6 rats in each group. ***p < 0.001 indicates difference from the healthy control group. +++ p
< 0.001 indicates difference from the varicocele control group.

\\23



bb&.@.ﬁ K) QLAqu NWAAAY Oleae N LY QL'—--G_; ur}.} B)LQ*: g‘..a.u?.n Jl ‘LS)}“’. wl.:.:«c,....lj

o
[}

Varicocele +

*
*
+
+
+

@©
o
4
‘.
b
3
A
4

e}
(=]

Normal sperm morphology
)
(=)

[}
[=]

8 \\\\\\\\\\\\\\\\\\\\\\*

e}

Control Sham 10 20 40 Q

Carvacrol (mg Kg )

s 5o bap el 558550 2 0k Os p SAS/e S e tr 5 Y O lasss 53 Js SIS (St s Jl e =1l sed
N FFEE D ey el sds Bl es 8§ s 53 Sy e i 6l Dlee gl F Sl o s E eld LSSl 5 Wl

'Méufd olis b J"‘"_}‘<‘.)\) JJWS e);)‘\ d)&&-"kp < v/v0 g+++p < a/ee .M:L;A olis \) VJL.« JJZISo};)‘\ d)&o—\**p <
Fig. 8. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on
sperm morphology in healthy and varicocele-affected male rats. Results are presented as Mean + SEM for

6 rats in each group. ***p < 0.001, **p < 0.01 indicates difference from the healthy control group. +++ p
<0.001, + p < 0.05 indicates difference from the varicocele control group.
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Fig. 9. Study of the effect of oral carvacrol treatment at doses of 10, 20 and 40 mg/kg body weight on
serum testosterone levels in healthy and varicocele-affected male rats. Results are presented as Mean *
SEM for 6 rats in each group. *** p < 0.001, ** p < 0.01, * p < 0.05 indicate difference from healthy
control group. ++ p < 0.01, + p < 0.05 indicate difference from varicocele control group.
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serum FSH levels in healthy and varicocele-affected male rats. Results are presented as Mean = SEM for
6 rats in each group. *** p < 0.001 indicates difference from the healthy control group. +++ p < 0.001
indicates difference from the varicocele control group.
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Abstract

Although pomegranate flower extract has anticancer properties, it requires carriers to
improve its efficacy by delivering it to the target cells. Therefore, this study focuses on
the development of pomegranate flower extract-loaded nanoliposomes and investigates
their effects on MCF-7 breast cancer cells. In this study, after extracting the
pomegranate flower extract and determining properties such as the maximum
wavelength and standard curves, the extract-loaded nanoliposomes were synthesized
using the thin-film method. The physicochemical characteristics of the nanoliposomes,
including encapsulation efficiency, drug release, size, and zeta potential, were evaluated
using spectrophotometry and DLS, while their morphology was studied using Fe-SEM
and AFM microscopy. Finally, the antitumor activity of the nanoliposomes containing
the extract and the free extract was assessed on MCF-7 cancer cells using the MTT
assay. The results showed that the encapsulation efficiency of the synthesized
nanostructure was 73.2 * 2.6%, and the maximum release of the extract under normal
and cancerous cell conditions was 51.3 £ 1.4% and 67.2 + 2.6%, respectively. The
nanoparticle size was 155.7 + 4.1 nm, their polydispersity index was 0.345, and the zeta
potential was -17.1 £ 3.4 mV. Microscopic images indicated that the nanoparticles had a
spherical and uniform shape with no aggregation or precipitation. The nanoliposomes
containing the extract showed higher toxicity on MCF-7 cells compared to the free
extract, exhibiting a lower IC50, while the blank system showed minimal toxicity to
healthy fibroblast cells. The nanostructure developed in this study not only
demonstrated favorable physicochemical properties but also effectively loaded the
pomegranate flower extract and significantly enhanced its antiproliferative effects,
making it a promising candidate for breast cancer research.

Keywords: Breast cancer, Pomegranate flower extract, Liposome, MCF-7, MTT.
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Table 1. Ingredients and weight used to make DMEM culture medium
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Table 2. Physicochemical characteristics of the synthesized nanosystem

Encapsulation Maximum Maximum Size (nm) zeta potential Polydispersity
efficiency (%) release within release within (mV) index (PDI)

48 hours under 48 hours in

normal cancer
conditions (%) conditions (%)
73.2+2.6 51.3+14 67.2+£2.6 155.1£4.7 -17.1+£34 0.345
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Fig. 1. Absorption wavelength of the extract in the range of 200 to 800 nm. The highest amount of absorption was
observed at the wavelength of 220 nm.
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Fig. 2. Standard curve of pomegranate flower extract in isopropyl
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Fig. 3. Standard curve of pomegranate flower extract in PBS buffer
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Fig. 4. Examining the release process of the extract from the liposomal nanosystem in response to different stimuli of
temperature and pH. The figure shows that the lipid nanosystem has a controlled and slow release. Based on this
figure, it is clear that the highest release rate at 48 is 51.3 + 1.4 in normal conditions and 67.2 + 2.4 percent in cancer
cells.
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Fig. 5. Image obtained from the analysis of nano-liposomes containing extract with FE-SEM microscope
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Fig. 6. Image obtained from examining nanoliposomes containing extract using AFM microscopy
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Fig. 7. Toxicity study of extract-free nanoliposomes on healthy HFF. The results of this analysis over 48 hours using
the MTT method show that these nanoparticles have very low toxicity on fibroblast cells (HFF).
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Fig. 8. Evaluation of the cytotoxicity of the synthesized nanosystem by MTT method. According to the graph, the
toxicity effect has a direct relationship with the increase in concentration in both free and encapsulated states, and the
toxicity increases with the increase in concentration. Also, the toxicity of the encapsulated extract is significantly
higher than the free extract in all concentrations. NS: No significant differences. **and***: p < 0.005.
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Figure 9. Checking the ICso value of pomegranate flower extract in free and encapsulated state using MTT analysis.
Based on this graph, it can be concluded that the toxicity of the encapsulated extract compared to the free extract has
significantly increased on MCF-7 breast cancer cells. **: p < (0.005
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Abstract

The purpose of this research was to investigate the effects of bentonite and some
aflatoxin absorbing compounds on the liver and blood parameters in Ross broiler
chickens. The experiment was conducted in the form of a completely randomized
design using 280 one-day-old broilers in 7 treatments and 4 replications. The
experimental treatments included 7 groups including the control sample and the sample
containing corn contaminated with aflatoxin and treatments with different percentages
of bentonite and other compounds. In three phases of 10, 24, and 42 days, one sample
was randomly selected from each treatment, slaughtered, and blood sampling was done.
Then, the level of liver enzymes, cholesterol, triglyceride, uric acid, and glucose were
measured by an auto-analyzer and the livers were checked for damage. Results showed
that the enzyme aspartate aminotransferase and trans amino and glucose had a
significant difference (p < 0.05). No significant difference was observed in the factors
of cholesterol, triglycerides, and uric acid. Liver in The second treatment (infected corn)
suffered from inflammation, bleeding and necrosis in all three sampling periods, and the
rest of the treatments except one sample in the fifth treatment (1.5% bentonite and 5%
copper sulfate) were healthy at 42 days. In general, in this research, the greatest effect of
bleeding and necrosis of the liver was observed in the second treatment containing
contaminated corn, while in other treatments with processed bentonite, the positive
effect of absorbing toxins by bentonite was observed.

Keywords: Bentonite, Aflatoxin, Liver damage, Blood parameters, Broilers.
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Table 1- Vaccination schedule for broiler chickens during the breeding period

Type of vaccine

Prescription age

Vaccination method

Bronchitis 3 days old Eye
Newcastle Oily 3 days old Injection
Oily flu 3 days old Injection
Newcastle B1 9 days old Beverage
Gambro 12 days old Beverage
Bronchitis 16 days old Eye
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Fig. 1. Lymphocyte infiltration in the form of 2 foci with different sizes in the liver tissue in group 2 of

aflatoxin-containing treatment on day 42 of age
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Fig. 2. Replacement of lymphocytes in necrotic areas in treatment 2

Fig. 3. Severe hemorrhage and necrosis of liver cells in liver tissue in treatment 2 at 42 days of age
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Fig. 4. Hemorrhage in liver tissue, in part of the nuclear regions removed from the cell and concentrated in a small
area in treatment 2 at 24 days of age
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Fig. 5. Hepatocyte damage with bright vacuoles within the cytoplasm of hepatocytes in treatment 2 at 11
days of age.
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Table 2. Effect of different aflatoxin B1 adsorbents on the calcium concentration of birds in breeding periods

E:sgng Treatmentl  Treatment2 Treatment3 Treatment4 TreatmentS Treatment6 Treatment7  SEM P
Phase 1. 1220 1140 1228 1,198 118 1220 1220 0097 0.995
(Beginning)

Phase 2 1212 1.07¢ 1.21% 1.06¢¢ 1.092be 1.092be 093¢ 0227 0.00
(Growth)

Phase 3 1.31° 1.22° 1.23b 1.23b 1.26% 1.21b 115  0.014 0.00
(Final)
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Different letters in each row indicate the difference between the means at the 5% probability level. Treatments were
(1) aflatoxin-free diet (control group); (2) Control diet with aflatoxin-contaminated corn (3) Control diet + aflatoxin-
contaminated corn + 1.5% bentonite (4) Control diet + aflatoxin-contaminated corn + 1.5% bentonite + 75% activated
charcoal (5) Control diet + aflatoxin-contaminated corn + 1.5% bentonite + 0.5% copper sulfate (6) Control diet +
aflatoxin-contaminated corn + 1.5% bentonite + 1% yeast cell wall (7) Control diet + aflatoxin-contaminated corn +
1.5% bentonite processed with copper sulfate + 75% activated charcoal + 1% yeast cell wall.
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Table 3. Effect of different aflatoxin B1 adsorbents on the glucose concentration of birds in different
breeding periods

E ;;:ic;jiin g Treatment] Treatment2 Treatment3 Treatment4 Treatment5 Treatment6  Treatment7 SEM »
Phase 1 251.09* 262.27a  265.09a  233.8la  256.12a 243.25a 238.69a  7.651 0.073
Phase 2 229.09> 243.4lab 242.04ab  247.79 266.87a 269.68a 251.13ab  7.93  0.027

Phase 3 223.94%  216.88ab 222.7lab 222.71ab 212.38ab  207.59b 237.75a  6.080 0.022

Table 4. Effect of different aflatoxin B1 adsorbents on bird triglyceride concentration in different rearing

Breeding period  Treatmentl Treatment2 Treatment3 "E‘gitlr(r)lgrfm Treatment5 Treatment6 Treatment7 SEM p

Phase 1 46.67b 58.88b 57.60ab  103.97ab  134.19ab  58.31a 72.08ab  18.24 0.028
Phase 2 58.23ab 70.52a 39.35bc  47.96abc 31.70bc 31.17a 65.37a 5.46 0.000
Phase 3 64.33a 28.71a 70.67a 54.48a 40.21a 35.60a 57.94a 13.97 0.319

ui)j);g_jiﬁmdl.@_h)jb): °"Uji, JJJI..JSC,JQLOJI‘AJ;BI JM..S};WT&_A:M&LAUJ[?JJ‘—O JJ.X>

Table 5. Effect of different aflatoxin B1 adsorbents on bird cholesterol concentration in breeding periods

Breeding period Treatment]l Treatment2 Treatment3 Treatment4 Treatment5 Treatment6 Treatment7 SEM p

Phase 1 161.61ab 159.8ab 136.05b  155.05ab  183.64a 158.22ab 144.88ab 9.831 0.073
Phase 2 134.12a  141.86a 131.27a 126.74a 133.34a 106.87a 162.70a 12.83 0.170
Phase 3 131.55a 135.31a 129.98a 131.34a 129.98a 131.34a 133.83a 855 0.985

Sios il glaey s 55 0k AST Clale Olye p BL oS 50T Cilisos glacssls =1 Jpu

Table 6. Effect of different aflatoxin B1 adsorbents on bird AST concentration during brearing periods

Breeding Treatment2 Treatment3 Treatment4 TreatmentS  Treatment6 Treatment7

period Treatment1 SEM p

Phase 1 233.41a 246.30a 214.88b 217.07a 244.12a 214.71a 207.97a 10.76  0.099
Phase 2 190.99a 236.75a 245.38a 245.52a 235.30a 246.61a 246.06a 17.69 0.118
Phase 3 301.78a 315.86a 337.87a 287.53a 256.71a 331.85a 307.82a 37.75 0.776

s cilsus laey 53 3 0k g ALT clale e BL S 50T Cilss glacssls 1=V Ju
Table 7. Effect of different aflatoxin B1 adsorbents on bird ALT concentration during breeding periods

Breeding period  Treatment] Treatment2 Treatment3 Treatment4 Treatment5 Treatment6 Treatment7 SEM p

Phase 1 92.01abc 98.27a  81.9labc  78.39ab  96.47ab  79.27abc  73.37bc  4.14 0.001
Phase 2 44.45a 42.69a 46.66a 43.01a 40.78a 39.33a 43.72a 347 0.818
Phase 3 16.01a 18.60a 18.82a 23.66a 21.71a 21.57a 18.52a  4.17 0.879
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Table 8. Effect of different aflatoxin B1 adsorbents on uric acid concentration in birds during breeding periods

Breeding period  Treatmentl Treatment2 Treatment3 Treatment4 TreatmentS Treatment6 Treatment7? SEM  p
Phase 1 96.99¢ 93.78¢c 96.07¢ 106.51ab 107.35a 99.93bc 98.05¢ 1.58 0.000
Phase 2 107.48a 115.18a 100.47a 105.23a 115.38a 107.51a 109.8a 3.86 0.128
Phase 3 108.19a 109.61a 104.40ab  96.75bc 63.75d 100.12ab 88.07¢  2.19 0.000
Cou
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Abstract

lung cancer is one of the major cancers in the world that can be caused by the genetic
changes in a series of important genes. Malva parviflora is a very valuable medicinal
plant in traditional medicine. This plant is rich in vitamins A, B and C and is useful in
treating respiratory infections. In this study, the effect of Malva hydroalcoholic extract
on growth inhibition and apoptosis induction on A549 cancer cell line and HFF cell line
was investigated. A549 and human HFF cell line were cultured in DMEM culture.
Then, concentrations (100, 500 and 1000 pg/ml) of the extract were added to A549 and
HFF cells in the culture medium, and after 24 hours, the MTT test was used to check the
toxicity of the extract. To investigate the rate of proliferation or induction of apoptosis,
the cells were stained with trypan blue. The results of the MTT test showed that the
extract significantly decreased cell survival at concentrations of 100 (p <0.01), 500 and
1000 pg/ml (p < 0.0001) in A549 cancer cells compared to the control group. The
results of the trypan blue test showed that the extract caused a significant decrease in the
growth rate of A549 cells compared to the HFF cell line at concentrations of 100 (p <
0.05), 500 and 1000 pg/ml (p < 0.0001). The proliferation rate of A549 cell line was
statistically significant compared to HFF cell line at concentrations of 500, 100, 1000
pg/ml (p < 0.05). results showed that the hydroalcoholic extract of Malva inhibited the
proliferation of A549 cancer cells by inducing apoptosis. hydroalcoholic extract of
Malva had a significant effect in reducing the growth rate of A549 cells compared to
HFF cell line. hydroalcoholic extract of Malva with cytotoxic effects on A549 cancer
cells caused the death of these cells through the induction of apoptosis.

Keywords: Malva parviflora, Lung cancer, A549 cell line, HFF cell line, Apoptosis.
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Fig. 1. (A, C) A549 and HFF cancer cells (in the control group without treatment with the hydroalcoholic
extract of Malva). (B, D) A549 and HFF cancer cells after 24 hours of treatment with the extract of fennel

plant at a concentration of (1000 pug/ml).
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Fig. 2. Examining the cell survival rate (percentage) of A549 and HFF in different concentrations
compared to the control group, during 24 hours of treatment. ****:p < 0.00001, ####: p <0.0001, ##: p <
0.01
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Fig. 3. Comparative investigation of the effect of the extract of the Malva on A549 and HFF cell lines.
The results showed that this extract has a significant effect in reducing the cell survival of A549 strain
compared to HFF cell strain at concentrations of 500 ug/ml (p <0.01) and 1000 pg/ml (p < 0.05). **: p <
0.01, *: p <0.05
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Fig. 4. Percentage of cell survival under the effect of the logarithm of different concentrations of Malva
extract on A549 and HFF cells by MTT test. The results showed that the percentage of cell survival
decreases with the increase in the concentration of the extract.
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Fig. 5. investigation of the reproduction rate. (A) The proliferation rate of A549 and HFF strains in
different concentrations compared to the control group, during 24 hours of treatment. ****: p < 0.0001,
**: p < 0.01, #H#H: p < 0.0001. (B) A comparative study of the proliferation rate of A549 and HFF cell
lines in different concentrations of the extract of Malva. The results showed that this extract has a
significant effect in reducing the proliferation of A549 cell lines compared to HFF cell lines at
concentrations of 10 (p < 0.05), 500 (p < 0.0001) and1000 pg/ml (p < 0.0001) **#**: p < 0.0001, *: p <
0.05.
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Abstract

Coronary artery disease (CAD) is responsible for approximately 30% of deaths
worldwide. The purpose of this research was to prepare a decellularized bovine vein
scaffold and compare it with the control sample and evaluate its mechanical behavior.
Modeling and selection of structural equations is of vital importance for analyzing the
mechanical behavior of tissues. It is common to use hyperelastic structural models to
predict the nonlinear behavior of soft tissues, however, hyperelastic models depend on a
set of material constants that must be calculated experimentally. In this study, a
computational/laboratory method was used to study the nonlinear mechanical behavior
of vessel and scaffold tissues under uniaxial tension. Material constants were calculated
for three different hyperelastic material models through inverse methods. The search for
an optimal value for each set of material constants was performed using the sum of
squared error minimization method. The accuracy of the fitted theoretical stress-stretch
ratio relationship was evaluated with the experimental results. It was observed that the
tissue of the vessel shows more resistance to tension compared to the scaffold; the
higher mechanical properties of the vessel are due to the elastin and collagen content in
the vessel wall. For the vessel, the Yeo and Ogden models fit well with the laboratory
results, but for the scaffold, the best results were obtained with the Yeo model. All of
the investigated material models showed less accuracy in the area of small tension
ratios. It was observed that three material parameters and in some cases two material
parameters are needed to model the mechanical behavior of vessels and scaffolds. The
results show that scaffolds obtained from decellularization are an ideal model for
vascular tissue engineering applications, considering the preservation of the main
components of the desired tissue as well as appropriate mechanical strength.

Keywords: Mechanical properties, Hyperelastic, Cardiovascular tissue engineering,
Regenerative medicine, Scaffold.
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Table 1 - Engineering stress function in terms of tension ratio for the structural models used

Hyperelastic models

Calculated engineering stress for uniaxial tension

n
Yeoh o, = Z 2iCip(A — 1/A2) (A2 + 2/A — 3)i1

Ogden

Arruda-Boyce

i=1
n
0y = Z i O\ai_l _ )\—O.Sai—l)
i=1
5

2 iG 2 i-1
oy = 2u(A — 1/A )Zﬂ—_z(x +2/%)
=g
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Fig. 1. Results of hematoxylin-eosin staining for the vessel sample (A) and for the scaffold sample (B).
As can be seen in the image, the cell nuclei have been removed in the scaffold sample.
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Fig. 2. Results of DAPI staining for the vessel sample (A) and for the scaffold sample (B). As can be seen
in the image, the bright blue nuclei of the cells have been removed in the scaffold sample.
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Table 2. The values of the coefficients of hyperelastic models for the vessel and scaffold

Hyperelastic models Parameters Vessel Scaffold
Cio 2.8343 0.0443
Cao 78.7228 0.0108
3-Parameter Yeoh Cxo -200.4872 2,928 x 10*
sse 0.0051 0.0023
M1 200 4.7707 x 10712
o 0.011 1.9119 x 10710
2-Parameter Ogden M2 0.3105 0.0694
o 27.3750 3.2584
sse 0.0093 3.3348
u 1.6166 x 107 0.1755
Arruda Boyce Am 0.0058 2.5530
sse 1.6620 18.7250
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Fig. 3. Comparison of theoretical and experimental results obtained from uniaxial tensile testing and
hyperelastic structural models fitted to it for the vessel: A: Residual error percentage for structural
models, B: Engineering stress graph in terms of tensile ratio.

YYY



bb&.ﬁ.ﬁ 9 _,l?.t-::l JYO-YYA Sleao (NEY :)L'-“.d)' c€}3 BJLQ-\.:' gr.b-\ib JL-« sd)_’s\? wu%j

1.5
Yeoh Fitting Curve
-------- 2 term Ogden Fitting Curve
—#— Arruda-Boyce Fitting Curve
1t Experimental Data

a(MPa)

(A)

3.8

1.5

Yeoh Fitting Curve
-------- 2 term Ogden Fitting Curve
—#—— Arruda-Boyce Fitting Curve
Experimental Data

a(MPa)

(B)

38

O e (o3l Saw¥l ol (oltle gadde 5 () pme SO (2ES Cond ool oy a&Le3T 5 6,55 b anlie—t S

S L =y ki 555 1300 B bl glade gl e elle Ao 3 A il

Fig. 4. Comparison of theoretical and experimental results obtained from uniaxial tensile testing and
hyperelastic structural models fitted to it for scaffolding: A: Residual error percentage for structural
models, B: Engineering stress diagram in terms of tensile ratio
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Abstract

Heat stress is one of the most significant environmental stressors negatively affecting
the health and immune system performance of living organisms. Selenium, an essential
nutrient, acts as a cofactor for antioxidant enzymes, providing protective effects on
cells. This study aimed to investigate the effects of organic selenium on the expression
of interleukin-10 (IL-10) and tumor necrosis factor-alpha (TNF-a) genes, as well as
oxidative stress markers, including malondialdehyde (MDA) and total antioxidant
capacity (TAC), in laboratory rats under heat stress. In a completely randomized design,
30 male Wistar rats were randomly divided into five groups, with six rats per group. Six
rats were kept at a standard temperature throughout the experiment, while the remaining
rats were subjected to heat stress (38 + 2°C for 6 hours daily). The negative control
group (no heat stress) and positive control group (heat stress) received a standard pellet
diet without additives, while the other three groups received a standard pellet diet
supplemented with 0.15, 0.30, and 0.45 mg/kg of selenium from selenium-methionine
for 30 days. The results showed that heat stress significantly reduced IL-10 and TAC
levels and significantly increased TNF-a and MDA levels (p < 0.05). Selenium
supplementation significantly increased IL-10 and decreased TNF-a levels (p < 0.05).
Additionally, selenium supplementation significantly increased TAC and reduced MDA
concentrations (p < 0.05). Selenium doses of 0.30 and 0.45 mg/kg effectively enhanced
anti-inflammatory responses by increasing IL-10 gene expression and reducing TNF-a
gene expression. These doses also reduced oxidative stress by decreasing MDA
concentrations and increasing TAC, thereby improving antioxidant defense. Based on
these findings, selenium doses of 0.30 to 0.45 mg/kg appear optimal for improving
inflammatory and antioxidant status in rats under heat stress.

Keywords: Selenium, Interleukin-10, Tumor Necrosis Factor-alpha, Malon dialdehyde, Total
antioxidant capacity.
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Table 1. Primer characteristics of cytokines and reference gene for real-time PCR amplification

Genes

Primer Sequence (5' - 3')

Amplicon size (bp)

F: ATGGGAAGGAATTTTTGGGC

Interleukin-10

R: TCAGCGTTTATGTCTCTGAG 150

F: AAATGGGCTCCCTCTCATCAGTTC

Tumor necrosis factor alpha

F: ATCACTGCCACCCAGAAGACT

GADPH

R: TCTGCTTGGTGGTTTGCTACGAC 180

140

R: CATGCCAGTGAGCTTCCCGTT

F=Forward, R=Reverse, GADPH=Glyceraldehyde3-phosphate dehydrogenase
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Table 2. The relative gene expression of IL-10 and TNF-a of Mice receiving different doses of selenium

Negative Positive Selenium supplement (mg/kg diet dry matter)

Parameters control control 0.15 0.30 0.45 SEM
Relative gene expression of IL-10 10 0.619 0.88° 1.29% 1232 0.024
Relative gene expression of TNF-a 14 2.56% 2.04b 1.47° 1.38° 0.029

P> 700) LJh (gyls pme sl dited S i Gy = lyls S ke polie o a0 ®

—-d

24 Within rows, mean values with common letter(s) are not different (p > 0.05)
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Table 3. The concentration of malondialdehyde and total antioxidant capacity in mice receiving different

doses of selenium

Negative Positive Selenium supplement (mg/kg diet dry matter)

Parameters control control 0.15 0.30 0.45 SEM
Malondialdehyde, nmol/dL. 7334 3.89% 3.33b 2.79¢ 2.71¢ 0.031
Total antioxidant capacity, mmol 2712 1.3 14 2.06° 2.43b 2.49b 0.025
Trolox equivalent/L

(P> +/40) L0 g s sme oslis chites S zie Gy sls 45 S0k slie o a3 370
a4 Within rows, mean values with common letter(s) are not different (p > 0.05)
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