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ز بهروسئودا شمشاد،  لرینژاد گوسفند های برهرشد صفات لاشه  بر عملكرد مقایسه آنها با دنبه بزرگتردنبه کوچک و ابعاد  با یهاپروار بره

 زادهیکاظم نیاممیرحسن بیرانوند، ، محسن محمدی ساعی ،یاراحمدی

1 

 (Amatitlania nigrofasciataشناسی، کالبدشناسی و کلید شناسایی ماهی سیكلید زندانی )های ریختتوصیف ویژگی

 فردرسا حیدری 2مهفام سزاوار اردبیلی بابک مقدسی،

11 

شناسی و جمعیت میكروبی روده های کبدی، ریختنه کینوا بر قابلیت هضم ایلئومی، فعالیت آنزیمفعال داتأثیر سطوح مختلف پپتیدهای زیست

 های گوشتیجوجه

 اوه جعفری خورشیدیجلیل رضایی، محمدعلی جعفری، ک 

72 

  تنی)نیتروژن غیرپروتئینی( روی گاوهای شیری در شرایط برون NPNبررسی اثر محصول تجاری 

 وندی بهروزیار، مهدی گنج خانلوبنادکی، حامد خلیلی دهقان امین دیندار صفا، مهد

11 

 هلشتاین های شیرخوارگوساله های اسكلتی و سلامت درعملكرد، شاخص بر ها مخلوط آن و 6-، امگا3 -امگا اثرات استفاده از اسیدهای چرب

 اسماعیل سنگین، علی نیكخواه، محمد چمنی، علی اصغر صادقی، مهدی امین افشار

55 

 های صحرایی نربربرین بر پارامترهای اسپرم در ناباروری القا شده توسط واریكوسل در موشاثر 

 سوگل فمی تفرشی، اکرم عیدی، پژمان مرتضوی، احمد اصغری

72 

فلوروکینولون با  هایبیوتیکآنتی به مقاوم هایژن و کولی اشرشیا مقاوم هایباکتری پراکندگی های گوشتی از نظر الگویوضعیت مرغداری

  ( PCR)ای پلیمراز روش واکنش زتجیره

 مهر، سید محمدرضا طباطبائی ، بهزاد کاویانی داریوش بهزادپور، کاوه مدهوش

27 

 یهاسلول( بر Artemisia aucheriی )درمنه کوه یاهگاسانس  یحاو یپیدینانوذرات ل یکو ضدآپوپتوت یو ملكول یاثرات سلول یبررس

 سرطان تخمدان

 فرناز ابوطالبی، مریم تیموری

71 

روزی در دانشجویان دانشگاه افسری امام مدت چهار هفته بر کیفیت خواب و ریتم شبانه هب Dبررسی تأثیر مصرف همزمان منیزیم و ویتامین 

 علی )ع(

 زادهبخش، حمید یوسفی، احسان یوسفعلیحكمت احسان

105 

 فهرست



  ماهی کپور معمولیهای خونی و ایمنی بچهبرخی شاخص یبر رو  Micrococcus luteusاثربخشی باکتری

 مریم آوخ کیسمیریا، پور بیعلیرضا اکبری، حمید عبدالله کیسمی، آوخ مهران
115 

 (Galium verum) شیرپنیر القای آپپتوز در دودمان سلولی سرطان تخمدان توسط عصاره گیاه

 رسولیهاشادی حاجاطمه اکبریان، فبارانی، حسن  زاده، معصومهفاطمه کشوری، سمیه عرب

177 

 (Nerita textilis) و دما بر روی رشد صدف حلزون بین جزرومدی pHاثرات ترکیبی 

 نژادئی، عماد کوچکموسی کشاورز، عبدالعلی حمزه

111 
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Abstract 

This study was conducted with the aim of fattening lambs with small fat-tail compared 

to lambs with large fat-tail on growth performance and carcass traits of lambs of the 

Lori breed. 30 male lambs were selected based on the size of the tail. The lambs 

weighing about 30 kg and three months old of weaning were selected and divided into 

two groups of 15. The experimental group lambs included lambs whose fat-tail width 

was between 15.5-19.5 cm and fat-tail length 17-22 cm, and the control group included 

all lambs whose fat-tail width was more than 19.5 cm and fat-tail length was 22 cm. At 

the period end daily weight gain (ADG), feed intake (FI), and feed conversion ratio 

(FCR) were measured. At the end of the fattening stage of 90 days, 8 heads from each 

group of small tail and large fat-tail were weighed and slaughtered and carcass traits 

were measured. The results showed that the highest ADG in lambs with small fat-tail 

and 90 days of fattening was 210 grams per day and the lowest ADG was related to 

lambs with larger fat-tail of 182 g/d.The FCR was better in lambs with small fat-tail 

compared to lambs with larger fat-tail (7.21 vs. 8.35). The highest carcass  efficiency 

percentage, hot and cold carcass weight, carcass cuts and lean meat percentage were 

belonging to small fat-tail lambs. In terms of total carcass fat, there was a significant 

difference between the two groups and small tail lambs had the lowest total carcass fat 

with 17.29% and large tail lambs had the highest total carcass fat with 23.63%. There 

was no significant difference between small tail lambs and control lambs in terms of 

lean meat percentage (p < 0.05) and carcass length, bone percentage and eye muscle 

area (p > 0.05). The price of each kilogram of weight gain per feed consumed for lambs 

with small tails was 13.65% cheaper than lambs with larger tails, and in this sense, they 

had a higher economic value. Lambs with small fat-tail size are recommended for 

fattening due to the suitable feed conversion ratio, higher daily weight gain and more 

suitable carcass traits along with the production cost per kilogram of weight gain and 

lower carcass. 
 

Keywords: Fattening characteristics, Carcass traits, Feed conversion ratio, Lori lambs, Small 

fat-tail. 
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 -�@h1- B��h �+
�K�G ]���
 � �����, ���� �xf� (C�, B�
� @J��)  
Table 1. Food items and chemical compounds of the experimental diet (percentage of dry matter) 

Amount in ration (percentage) Food items 

30.6 Alfalfa 
9.4 Wheat straw 

24.8 Barley 
12.6 Corn grain 
11.9 Wheat bran 
7.7 Soybean meal 

0.5 Mineral-vitamin supplement 1 
0.3 Salt 
1.1 Sodium Bicarbonate 
1.6 Carbonate Calcium 

 Chemical composition 

2.58 Metabolizable energy (megacal/kg MD) 
14.6 Crude protein (percent) 
0.74 Calcium (percent) 
0.42 Phosphorus (percent) 

43.56 NDF (percent) 
1 :��
S VK0� >+� �� ��M���� �A500000 >�� @S��>��
&+� ���K(� A )100000 >�� @S��>��
&+� ���K(� D � 1/0 >��
&+� ��M E    ��A .2�'�

 :��
S VK0� >+� �� ��M����180  )U�/�� ��M90  )�I/3 ��M20  )U+��!� ��M60  )U+@' ��M2  )�!r!� ��M3    )>�A� ���M3/0    )��� ���M3 

)��� ��M 1/0 )2(
"� ��M 1/0 )���!�' ��M 1/0  � @+ ��M3 �&E� ��M2'� %�@�/��.  

1Each kilogram of the supplement contains: 500,000 international units of vitamin A, 100,000 international units of 

vitamin D and 0.1 gram of vitamin E. Each kilogram of the supplement contains: 180 grams of calcium, 90 grams of 

phosphorus, 20 grams of magnesium, 60 grams of sodium, 2 grams of manganese. 3 grams of iron, 0.3 grams of 

copper, 3 grams of zinc, 0.1 grams of cobalt, 0.1 grams of selenium, 0.1 grams of iodine, 3 grams of antioxidants. 
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Table 2. The mean and standard deviation of parameters of two groups of control lambs and small tail lambs on 

growth performance and lambs of Lori breed 
P-Value t- test Small tail lambs 

standard deviation 
Control lambs 

standard deviation 
Characteristics 

0.086 1.12 30.11 (1.05) 29.45 (1.03) Initial weight (kg) 
0.036 1.92* 49.02 (1.71) 45.83 (1.84) Final weight (kg) 
0.093 1.39 1514 (15.25) 1519 (16.32) Average food consumption during the 

whole period (g/day) 
0.019 2.02* 7.21 (0.32) 8.35 (0.37) The average Feed conversion rtio (FCR) in 

the whole period 
0.013 2.25* 210 (5.05) 182 (6.52) Average daily gain (g) 
0.043 1.96* 18.92 (1.58) 16.38 (1.62) Weight gain in the whole period(kg) 
0.012 2.61* 599757 (13872) 694586 (13956) The price of each kilogram of weight gain 

per feed intake (Rial) 
* significant difference (p < 0.05). 
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Table 3. The mean and standard deviation of parameters of two groups of control lambs and small tail lambs on 

carcass characteristics lambs of Lori breed 
P-Value t- test Small tail lambs 

(standard deviation) 

Control lambs 

(standard deviation) 

Characteristics 

0.036 1.92* 49.02 (1.01) 45.83 (1.04) Final weight (kg) 

0.032 1.98* 45.16 (1.09) 40.25 (1.11) Empty body (kg) 

0.034 2.01* 24.52 (0.77) 22.15 (0.75) Hot carcass (kg) 

0.022 2.03* 23.18 (0.67) 21.11 (0.71) Cold carcass (kg) 

0.042 1.83* 0.985 (0.11) 1.38 (0.13) Carcass total fat without tail fat (kg) 

0.039 1.93* 47.28 (0.38) 46.06 (0.35) Carcass  efficiency percentage 

0.042 1.83* 3.78 (0.33) 4.75 (0.31) Tail fat (kg) 

0.012 2.13* 16.31 (1.16) 22.25 (1.21) Tail fat percentage to cold carcass  

0.017 2.09* 17.29 (1.17) 23.63 (1.14) Total fat percentage 

0.011 2.13* 58.77 (1.41) 53.12 (1.32) Lean percentage 

0.092 1.03 23.94 (1.03) 23.25 (1.01)  Bone percentage 

0.097 1.06 14.87 (1.13) 14.53 (1.08) Eye muscle area (cm2) 

0.122 0.93 48.05 (1.03) 47.61 (1.05) Carcass lenght (cm) 

0.012 2.15* 1268521 (859000) 1508002 (754600) Cost per kg of carcass 

0.011 2.13* 2158450 (182456) 2838859 (198754) Cost per kg of lean meat 
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Abstract 

The morphological characteristics and anatomical features of the convict cichlid fish 

(Amatitlania nigrofasciata) were examined to describe the species and provide its 

identification Key. Based on standard ichthyological methods 50 adult specimens were 

analyzed. External traits (body shape and color, fin types, scales, lateral line, mouth and 

teeth), meristic features (fin rays, scales above, below, and on the lateral line, gill rakers, 

and vertebrae), and morphometric characteristics (total length, standard length, head 

length, and body proportion ratios) were observed, counted, and measured. The results 

revealed that this species has a fusiform, laterally compressed body with a broad and 

muscular caudal peduncle. Of young adult individuals, the total length was 7.67 ± 0.75 

cm. Males were larger than femails with sharper and longer dorsal and anal fin tips, 

thicker lips, narrower flanks, and a more pointed urogenital papilla. The body color was 

bluish-gray with black vertical stripes, while the ventral region of mature females 

exhibited an orange to reddish-copper hue. Mouth was terminal with horizontal gape, 

thick lips, without barbles. Ctenoid scales covered the entire total body, operculum, and 

cheeks. Lateral line was divided into two parts, 16–21 scales on the first and 7-12 on the 

second part. Dorsal fin had 13–18 spines and 8–10 soft rays, pectoral fins 1 spine and 10–

12 soft rays, pelvic fins 1 or 2 spines and 4 or 5 soft rays, anal fin 8-10 spines and 6–10 

soft rays, and the caudal fin was homocercal, large, rounded. Jaws had multiple sharp, 

conical teeth, but no teeth were found on the tongue or palate. Short, numerous conical 

pharyngeal teeth were present on the bony pharyngeal plates, no distinct pattern observed 

in their arrangement on the pharyngeal plates. Gill rakers 6-8 and vertebrae 26 across all 

the specimens.  
 

Keywords: Convict cichlid, Morphology, Anatomy, Identification key, Amatitlania 

nigrofasciata. 
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Fig. 2. Morphology of the male (above) and female (below) Convict Cichlid fish 
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Fig. 3. Bipartite Lateral line in the Convict Cichlid fish 
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Fig. 4. Ctenoid scale in the convict cichlid  
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Fig. 5. Morphology of the head region in the Convict Cichlid. Lateral View (A), Dorsal View (B), Ventral 

View (C) 
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Fig. 6. Position of the maxillary and pharyngeal teeth of a convict cichlid.  

A: Front view (Jaw teeth), B: Bottom view (Jaw teeth), C: Pharyngeal bony plates separated from the 

body of the fish D: Position of the lateral pharyngeal plates at the end of the mouth. 
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Fig 7. Gills and Gill Rakers of the Convict Cichlid fish 
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Fig 8. Vertebral Column of the Convict Cichlid fish 
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Table 1. Meristic features of the convict cichlid  

Meristic features Min Max Average  

F
in

 R
ay

s
 

Dorsal Fin 
Spines 13 18 16.65 ± 1.39 

Soft Rays 8 10 9.1 ± 0.64 

Pectoral Fin 
Spines 1 1 1 ± 0 

Soft Rays 10 12 11.35 ± 0.59 

Pelvic Fin 
Spines 1 2 1.1 ± 0.31 

Soft Rays 4 5 4.8 ± 0.41 

Anal Fin 
Spines 8 10 8.7 ± 0.66 

Soft Rays 6 10 7.7 ± 0.86 

Caudal Fin 
Spines 0 0 0 ± 0 

Soft Rays 13 18 15.95 ± 0.83 

S
ca

le
s

 

 stLateral Line 1 

Above 3 7 4.40 ± 0.82 

On 16 21 18.8 ± 1.24 

Below 9 13 10 ± 0.97 

 ndLateral Line 2 

Above 3 4 3.71 ± 0.47 

on  7 12 8.85 ± 1.14 

Below 3 4 3.68 ± 0.49 

Gill Rakers   6 8 6.88 ± 0.72 

Vertebrae 26 26 26 ± 00 
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Table 2. Morphometric features of the convict cichlid   
Morphometric features Min Max Average  

L
en

g
th

s 
(c

m
)

 

Total Length (T.L.) 6.2 9.25 7.67 ± 0.75 

Standard Length (S.L.) 3.6 6.7 5.86 ± 0.81 

Head Length (H.L.) 1.2 2.5 2.03 ± 0.21 

Body High (H.) 1.9 2.9 2.40 ± 0.40 

Length of Maxilla (L.mx.) 0.3 0.7 0.46 ± 0.10 

Length of mandible (L.md.) 0.3 0.7 0.46 ± 0.10 

Horizontal Eye Diameter (O.h.) 0.4 0.6 0.54 ± 0.05 

Vertical Eye Diameter (O.h.) 0.4 0.6 0.54 ± 0.05 

Pro-Orbital length (pr.O.) 0.4 0.9 0.71 ± 0.14 

Post-Orbital length (po.O.) 0.5 1.0 0.82 ± 0.14 

R
at

io
s

 

Body High / Total Length 31.91 36.67  % 31.99 ± 1.8 

Head Length / Total Length 20.00 30.56 % 26.59 ± 3.3 

Eye Diameter / Head Length 22.73 30.00 % 27.31 ± 2.8 

Length of Maxilla / Head Length 18.00 31.58 % 22.80 ± 4.8 
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Abstract 
The purpose of this study was to evaluate the effects of Quinea Seed bioactive peptides on 

Ileum digestibility of amino acids , Liver enzymes activity , intestinal morphology and 

microbial population in broiler chickens. This experiment was used in a completely randomized 

design with 240 one -day old male commercial Ross 308 broilers in 4 treatments, 4 replications 

(15 chickens per replication ).Birds were fed on basal diets (Control) or basal diets 

supplemented with  50, 100 and150mg Quinea Seed bioactive peptides for 42 d of age. The 

results showed that the addition of 100 mg of quinoa seed peptide per kg of feed increased the 

ileal digestibility of crude protein, ether extract, calcium and phosphorus (p < 0.05). Also, the 

ileal digestibility of amino acids histidine, lysine, and methionine in broilers fed with 100 mg of 

quinoa seed peptide per kg of feed increased (p < 0.05), but the digestibility of other amino 

acids was not affected by the experimental diets. Also, the chickens fed with the diet containing 

100 mg peptide had the lowest Escherichia coli population, the highest number of lactobacilli in 

the ileum, the highest villi length and width, and the crypt depth compared to other experimental 

treatments (p < 0.05).Experimental treatments did not have a significant effect on the 

concentration of liver enzymes (p  > 0.05). In general, the results of this research showed that the 

use of 100 mg of quinoa seed peptide per kilogram of feed can improve the digestibility of 

nutrients and maintain the balance of the intestinal microbial population and improve growth in 

broiler diets. 

 

Keywords: Quinea Seed peptides , Ileum digestibility, Liver enzymes, Microbial population, 

Intestinal morphology, Broiler chickens. 
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Table1. The ingredients and chemical composition of the experimental diets  

Feed ingredients (%) 1-10d 11-24d 25-42d 

Corn grain 53.88 57.33 62.2 

Soybean meal  40.78 36.98 31.82 

Soybean Oil 1.1 1.84 2.41 

Dicalcium phosphate 1.84 1.64 1.47 

Calcium carbonate 0.87 0.81 0.75 

Vitamin supplements 0.05 0.25 0.25 

Mineral supplements 0.25 0.25 0.25 

DL-Methionine 0.35 0.31 0.28 

L-Lysine 0.22 0.16 0.16 

L-Threonine  0.08 0.05 0.03 

Common salt 0.38 0.38 0.38 

 Chemical composition (calculated)  

Metabolizable energy (kcal/kg) 2800 2900 3000 

Crude protein (%) 21.47 20.11 18.28 

Calcium (%) 0.89 0.82 0.75 

Available phosphorus (%) 0.40 0.36 0.33 

Methionine (%) 0.66 0.60 0.55 

Lysine (%) 1.36 1.22 1.10 

Na(%) 0.16 0.15 0.15 

Cl(%) 0.29 0.29 0.29 

W@��D"�*��@L �9 .� ��	J� ���� � �9 :C�.�� ��@P ���15000 W@> 	
�� ���OM� W@��D"�A w2000 W@> 	
���OM� �� W@��D"�3D
 20 ��@� ��� W@��D"�E
 

5��@� ��� W@��D"�K3 
2 ��@���� W@��D"�B1 
5 ��@� ��� W@��D"�2B
 2 ��@���� 6B
 05/0��@���� 12B 
1 ��@� ���
l@M�- 	@�� 25��@� ��� 
W@��@�

12 ��@� ���	@�� l@��'�D<7
1/0 ��@����  
W@'�@>70 ��@� ��� 
N<�<�50 ��@�� �� 
C�.50 ��@� ���
W9� 5 ��@����  
r�1 ��@����  
	"1/0��@� ���

.��@<�� 

Vitamin-mineral mixture supplied per kilogram of diet: Vit A: 15000 IU, Vit D3: 2000 IU,Vit E: 20mg,Vit K3: 5 mg, 

Vit B2: 5 mg, Vit B1: 2 mg,VitB12: 0.02 mg,VitB6: 2 mg, Pantothenic acid: 12 mg, Biotin: 0.1 mg, Niacin: 25 mg, 

Folic acid: 1 mg, Copper: 5 mg, Iodine: 1 mg,Manganese: 70 mg, Iron: 50mg, Zinc: 50 mg and Selenium:0.1 mg. 
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	P )�2-  C�9	@DE7 F�DG� H�I� �@AB',+"� )�J- ��<@L =��� �> ���*�"� �K9 ,@�>�� �>=P�P�9�D �� C %)(  
Table 2. The effects of Quinea Seed bioactive peptides different levels on Ileum digestibility in broiler chickens (%) 

p-value SEM T4 T3 T2 T1  

0.35 0.63 70.65 70.61 70.02 69.25 Dry Matter 

0.01 0.65 71.18b 73.95a 71.64b 69.09c Crude Protein 

0.03 0.76 64.57b 66.19a 64.92b 63.28c Ether Extract 

0.04 0.43 54.25a 54.63a 51.96b 52.70b Calcium 

0.04 0.52 46.59a 46.85a 43.75b 43.37b Phosphorus 

'.�O@1  ��@P)	9� ' 
(.�O@2 ) C��
 ��@P50 ��@���� 	@DE7 ,+"���<@L =��� )�J- �����@L .�
( .�O@'3 ) C��
 ��@P100 ��@���� 	@DE7 

,+"���<@L =��� )�J- �����@L .�
( .�O@'4 ) C��
 ��@P150 ��@���� 	@DE7 ,+"���<@L =��� )�J- �����@L .�( . a 
b  �c =>����@g o��
 :

^� ����@> F"�. �9 .��<J� o�D W@> .� .�������9�� ��"���� C	 �> )05/0 p <(.  

Treatment1, control diet; Treatment2, supplemented with  50mg/kg Quinea Seed bioactive peptides; 

Treatment3, supplemented with  100mg/kg Quinea Seed bioactive peptides; Treatment4, supplemented 

with  150 mg/kg Quinea Seed bioactive peptides. a,b,c Means followed by different letters in the same row 

are different (p < 0.05). 
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Table 3. The effects of Quinea Seed bioactive peptides different levels on Amino Acid Ileum digestibility in broiler 

chickens (%) 

p-value SEM T4 T3 T2 T1  

0.21 1.05 82.92 83.79 82.05 82.15  Argenine 

0.03 1.11 68.79b 70.39a 68.87b 65.43c Histidine 

0.61 1.53 76.66 75.83 77.23 76.70 Isoleucine 

0.34 1.42 81.53 81.15 82.87 81.32 leucine 

0.03 1.19 78.79ab 79.92a 76.63b 75.80c Lysine 

0.02 1.61 86.23ab 87.63a 85.89b 84.73c Methionine 

0.43 1.15 78.66 77.24 78.73 78.65 Phenylalanine 

0.32 0.71 70.43 70.01 69.26 69.14 Threonine 

0.79 1.13 77.06 77.25 77.62 76.48 valine 

0.43 0.64 82.35 81.60 82.83 82.97 Alanine 

0.46 0.81 76.45 75.35 76.70 76.57 Aspartic acid 

0.36 1.24 73.01 72.87 72.21 72.36 Cysteine 

0.37 1.52 83.31 81.16 82.90 83.51 Glutamic acid 

0.39 1.28 76.91 75.94 76.62 74.39 Glycine 

0.42 1.28 77.91 78.11 78.07 77.65 Tyrosine 

a 
b  �c�<J� o�D^� ����@> F"�. �9 .� =>����@g o��
 : W@> .� .�������9�� ��"���� C) 	 �>05/0 p <(.  
a,b,c Means followed by different letters in the same row are different (p < 0.05). 
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Table 4. The effects of Quinea Seed bioactive peptides different levels on liver enzymes activity in broiler 

chickens(U/L) 

p-value SEM T4 T3 T2 T1  

0.271 164.9 1831 1836 1843 1830 ALP 
0.192 0.83 14.19 14.08 14.11 14.31 ALT 

0.491 2.73 96.29 96.38 96.37 96.25 AST 
0.216 5.49 285.24 286.18 286.72 284.93 LDH 

  

)�	P 5-  C�9	@DE7 F�DG� H�I� �@AB',+"� )�J- ��<@L =��� �> ���. �>��(@� ,@JOP=P�P�9�D �� C )u/glog cf( 

Table 5. The effects of Quinea Seed bioactive peptides different levels on Microbial Population of Intestine in broiler 

chickens(log cfu/g) 

p-value SEM T4 T3 T2  T1  

0.021 0.06 6.58ab 6.97a 6.31bc  6.12c Lactobacillus 

0.04 0.08 6.13b 6.03b 6.82a  6.84a E. coli 

0.27 0.21 8.49 8.52 8.34  7.93 Total bacteria 

  

)�	P 6-  C�9	@DE7 �@AB',+"� )�J- ��<@L =��� �>,G".���<   ���.=P�P�9�D �� C (�D���(@�)  
Table 6. The effects of Quinea Seed bioactive peptides different levels on the intestinal morphology in broiler 

chickens (µm) 

P-value SEM T4 T3 T2 T1  

0.01 3.18 1054b 1088a 984c 997c Villi height 

0.04 1.06 146a 151a 134b 138b Vili width 

0.02 1.86 252b 264a 243c 244c Crypt depth 

0.04 0.16 7.22 7.20 7.34 7.22 villi height / Vili width 

0.35 0.12 4.18 4.12 4.05 4.09 villi height /crypt depth 

  

 T#�  

 �� ���aD�� �?�
 =JM�I� .� .� ��<@L =��� C�9	@DE7

 �"�6g ��@P=P�P�9
�D �� C  ,@�>�� ��&�> i��>

���� �K9 .	"��� C6_�  � ,@M�J- 8"�N-� �> �9	@DE7

�"N�� u �' � W@+E"�'�O@L 
W@+E"�' � .��� C�9

 ��E@M�����' �K9 ,@�>�� 	< 8"�N-� �. �L�.�^ ����

) 	<9�10(. 8"�N-� �> �9	@DE7  .� ��"� |�a'.� � ��	J'

,E"�L eO� � ��*�"� � ���kk 
������� 
������� C�9

 uI� 
�D@��	�� ,@M�J- 8"�N-� � ��*�"� � ���kk

�� d�> �. �"�6g ���� y6P	��> )12.( W@<bO9 

�9	@DE7C => W@"�7 �M�(M�� !�� �>�<� �> �:"� �9�@� ��

=> lOL j��� !��<� �N� � �JU 
�I� ���> .� �	<<L

=> �"�6g ���� .��� .�L o�S� 8"�N-� V&� � 	��.

 ]�.�^���  l@��'��� =<@�� 	@�� Cd�> ,;�g .	�

 C�Dc� �L�.�^ ���� .�W@*'��7�9 V&� N@M�.	@9 C

 �L�.�^ ���� �N� � �JU 
�I� ��&�> � ,"�Z'��� � 

)2(. �> d�> !� �M�(M�� !�� �> C�9	@DE7 y6P ���

C�' � C�) W@"�7 )��J� y6P ��� �> =+"�Z� .� (	@DE7

���� =<@�� C�9	@��  N@������' ,@�>�� ��&�> �> ����� 	

 =JM�I� .� =<@�� C�9	@�� �� �^�> ���*�"� �K9

 .	 �> �?�
Pasupuleti  �Demain )2010(  5.�N�

 �+@��(� =L 	���L	@DE7 )�ZD�� � %��aD� 
lt�L C�9

�D+@� �� �NR� .� ���� =<@�� C�9	@�� )�ZD�� C�9

,�� %����@
 �  ��	
70  �'85  |�OR� �� 	s.�

���. .� ��P�� =<@�� C�9	@�� y6P  .� l".�>

�� %.�s 	@DE7 j(  => 
�M�� %����@
���@ )2(. 

 �9	@DE7 W@<bO9�����'	< �>  �>��(@� )��J' ��R"�


5.��� ���D��  
���. 	@a� �>��(@� ,@JOP ��&�>

�"N�� ,@M�J- 8"�N-� ,G". ��&�> 
� .��� C�9



��������	 ��
��
 ��� ������� ����	 ����� ������� �1404 "�#�$ �40-27 ���(��)��*�
 + � 

  

36  

 

 ���L�� �<O"� �D+@� l"�c' � l".�> ���. ���< 

 .� C6_� ���� �K9 ,@�>�� 8"�N-� V&� ���.

=P�P�9) 	��  �D �� C13
 14.( Kruse  �

) !�.�(O91999 5.�N� �9���"���� p"��  .� N@� (

�.	@9 =L 	���L V&� �"�� =M�R<L C�@OG' N@M

	  �"�� C6_� ���� �K9 ,@�>�� � ,@M�
 8"�N-� 

)15(. Hang  !�.�(O9 �)2005(  =L 	���� !���

 !��N-� .�	Z�100 ��@���� .� 	".�L����@M�� 

 �����@L=P�P ��@P �D �� C�9i��>  8"�N-�

���. y6P W@*'��7 � W9� 
�a+- 
�"N@<� 
�@+�L C�

 W� .� ��^21 	  ����. )3( .Karimzadeh  �

) !�.�(O92016 (=P�P�9 C�9.�O@' �> �. �D �� C


�as 100
 150 
200  �250 ��@����  d���L 	@DE7

=L 	���O� 5.�N� � 	���L ="6_'  !��N-�250 

��@����  ��@P .� d���L 	@DE7=P�P�9 �D �� C

��^ W@*'��7 
�M� ���� �K9 ,@�>�� 8"�N-� V&�
 

�.�S�  C�'� C.��? =<@�� C�9	@�� �	  )7(. Chen 

 �) !�.�(O92009 ( N@�=JM�I� .� C� �@A�' C�9.�O@'

 {��G� � 	@DE7��@M�� 
���<S� =<@��	@�� C��


 W@���L � =<@��	@�� .� �. ="6_'=P�P�9 �D �� C

 ��.�>	���L  8"�N-� � =<@�� C�9 	@�� �K9 ,@�>��

���. W@�k.� � W"N@M C� .� �.' .�O@ C��
	@DE7��@M�� 

	���O� �	9��� �  j@M� �. !��"N�� u �' 8"�N-� C�9

W@+E"�' � W@+7�'�O@L �:"� => ��*'��7 	���L 5.�N� 

)16(. Feng ) !�.�(O9 �2007 =L 	���L 5.�N� (

 �"�6g ��@P .� C�@OG' �"�� =M�R<L �� ���aD��

=P�P�9 	@�� �K9 ,@�>�� 8"�N-� V&� �D �� C

� =<@�����. W@�k.� � W@��@D � W"��g� �.�� .� C�

	  	 . )17( C�9	@�� �K9 ,@�>�� 8"�N-� j@M� .

 �"�� =M�R<L �.N> C�9	@DE7 !	  j"	&' => �. =<@��

 	<���W@*'��7�9�D�� C � lt�L C�9	@DE7 => l@�k

 N@M�.	@9 	<"��- �A� .� C6_�	? ���� .�K
 89�L

	@DE7 W@<bO9 .	���� ,&+� C�@OG' �:"� => �9

��7 � �9	@DE7��@M���7 ��:"� C�.�� �9	@DE7C �(@'�@>

8G> .� 
���� �"�@O@  ,@9�� j@M� => � 	<D+9 C�9

� y6P 5.��� ���D�� �"d�>�O�  =L ����<9 � 	�

 ��(� � ��*�"� �.�����  C��D+>�� !��<� => 	�

C�DL�> jO� 5.��� ���D�� �� =@
�� W"� 	@a� C�9

��<L � 	< u �' � 	@M�' 8"�N-� V&� ,"��� .�

�"N�� ���. 	@a� C�9�DL�> p��' � .��� C�9

��� ) 	�18.(  .� ���. �>��(@� ,@JOP ��.�>

!��� �?�
 =JM�I� .� 	@DE7 ="6_' ,&�� �@A�' �	<9�

j@��>�DLd ,@JOP 	 . �> ��@P ,@JOP 89�L � �9

=D-�" W"� =>��� � �.�� ��L�@�"� �
�9 :7 `"�D�89� -

 C�7 � �9	@DE7 �> ="6_' =L ��� !��� F�DG� C�9

l@'�@> ���D�� .� ��P�� 	@a� �"�"�DL�> ,@JOP 
�9

=P�P 5.���C�DL�> ��:"� � ha
 �. �9 	M�� C�9

��.���- => C��"� 	
 �' l@DLd 	@�� �� js�
 C�9

 ���� ,&+� ���� �+@M�>�D���� l@'�@>��7 .� ,c' �9

. o6
 �	"	7 �@AB' �"�"�DL�> ,@JOP 89�L �> �D>��

C.�O@> �a<� ��� 	<��� ����L�@�"� �  89�L ��. �� �

pH C�DL�> ,@JOP 8"�N-� V&� 	@a� ,&�� ��� C�9

 	<���j@��>�DLd C�9 ���. ��(� � ��*�"����  	�

)19.( Choi  �) !�.�(O92013 ( !��N-� �@A�'

�D��l@'�@>  
�as H�I� �40  �60  ��@����  	@DE7

 �"�6g ��@P => �. ]�.�^ �����@L .� �>��(@�	?

=P�P�9�D �� C  =L 	���O� �	9��� � ��.�>

C�DL�> jL ,@JOP�> C�9��L 
C���9��- C�9

��L � %d�K-��- ��(� � ��*�"� C��Dc� C�9

 �> �	  ="6_' !��	��7�D��l@'�@>  �60 ��@���� 

� ]�.�^ �����@L .� �>��(@�	? 	@DE7 �> =+"�Z� .

W@"�7 	9�  .�O@'��> �' )20( .!����9�:7 W"�  .�

 ��"� ��"����=P�P�9 C�9.�O@' �> �. �D �� C

�D��l@'�@>  
�as H�I� �60  �90 ��@����  	@DE7

	���L ="6_' ]�.�^ �����@L .� �>��(@�	?  �

 89�L�<J�.��  ,@JOP��- ��L� jL ,@JOP 




��������	 ��
��
 ��� ������� ����	 ����� ������� �1404 "�#�$ �40-27 ���(��)��*�
 + � 

  

37  

 

C�DL�> � C���9 �> C�9�D+�L��"	"  � %d�K-

��L ,@JOP��- ��(� � ��*�"� C�9 �. �> =+"�Z� .�

 	9�  ����	���L 5.�N� )21( .�+@���.���(@� C�9

 ���. �� C.�O@> ��e"�U  C�9 ,@M�>�D� C��� �9.

C�DL�> p��' �9	".�L�� ��7 �E@M 	<������ C�9 �a<�

C�DL�> p��' l@��(@'�E@M 	@�� ���� C�9 ,&��

�DM� V&� !�>N@� ���. y���� ) 	�22 
23(  W@<bO9

C�DL�> �a<� ��� C�9�����' 	<C.�D^�� �@@_' V&� 

lO� C���as C�9��� 	�  => =@M�� j(  j"	&')

lO� ="���A j(  �K9 ,@�>�� W"��>�<> (C���as C�9

 ,"��� .� � =D-�" 89�L Ck��� � C6_� ���� y6P �

'��7 � �>�t 
Ck��� ����> 89�L V&� !�>N@� .� W@*

��� 	� j>�Z� .� �  �9	@DE7 �> �>��(@�	? ��:"�

 i��> ��^ �a<� ��� C�9 C�DL�> jL ,@JOP 89�L

 ���� y6P � �K9 ,@�>�� 8"�N-� V&� � ��*�"�

 C6_���� 	� )20(.  
�?�
 89�:7 `"�D� e>�I�

Bao ) !�.�(O9 �2008 � �9��7 |�a'.� 8"�N-� N@� (

 ������� .� ,E"�L eO� ���kk �=P�P�9 �D �� C

 �>��(@�	? C�9	@DE7 �> �	  ="6_' �.	���L 5.�N� 

)24( eO� � �9��7 |�a'.� 8"�N-� C��"� 8"���� .� .

 ���kk � ������� .� ,E"�L=P�P�9 ="6_' �D �� C

 �> �	 10  .	  �	9��� C�@OG' �N�L =M�R<L 	s.�

 ���kk .� ,E"�L eO� => �9��7 |�a'.� ,&+� W@<bO9

]�.� =P�P �> �	  ="6_' C�910  �N�L =M�R<L 	s.�

 .�U => C�@OG'�<J�.�� ��> �9.�O@' �"�� �� �'d�> C

)25.( Karimzadeh ) !�.�(O9 �2016 ( N@� 5.�N�

 |�a'.� ,&+� � ,E"�L eO� � ��7 |�a'.� =L 	���L

 ���kk � ��*�"� 
������� ,E"�L eO� => ��7

=P�P�9�> �	  ="6_' �D �� C 250 ��@����  

 d���L =M�R<L �� �	  =@�' C�9	@DE7�7 � C l@'�@> .�

 �"�� �> =+"�Z� .� ]�.�^ �����@L�����9 �'d�> ��> 

)26(.  

Choi  �) !�.�(O92013 �� ���aD�� =L 	���L 5.�N� (

�D��l@'�@>  �60 ��@����  .� �>��(@�	? 	@DE7

k � ������� C�9��7 |�a'.� 
]�.�^ �����@L � ���k

 � ���kk 
������� ,E"�L eO� => �9��7 |�a'.� ,&+�

 ��*�"�=P�P�9 .�U => �. �D �� C�<J�.�� 8"�N-� C

 �@AB' ��"���� C�9.�O@' ��� .����<J�.�� eO� �> C

, �	� ��*�"� � ���kk 
������� ,E"�L )12(. Xu  �

) !�.�(O92012 =M�R<L �� ���aD�� =L 	���L 5.�N� (

OG' �"�� !�g�� ��@P .� �"�� =M�R<L C�P => C�@

 ��7 |�a'.� ,&+� � ��7 |�a'.� 8"�N-� V&� .�6�OG'

 ���kk � ������� .� ,E"�L eO� =>��� � )27(. 

Jiang ) !�.�(O9 �2008 =L 	���L 5.�N� (

=P�P�9 C��
 C�9.�O@' �> �	  ="6_' �D �� C80 

 �120 ��@����  =M�R<L �� �	  =@�' C�9	@DE7 .� �"��

 C.�U => ]�.�^ �����@L�<J�.��)��� ��	J' C C�9

,-�" 8"�N-� ���kk � ������� ,E"�L eO� � ,�>�� 

)28( C��"� 8"���� .� W@<bO9 .Chen  � !�.�(O9

)2009 ��@P => 	@DE7��@M�� !��N-� =L 	���L 5.�N� (

 �"�6g=P�P�9.� 8"�N-� V&� �D �� C �9��7 |�a'

 ,E"�L eO� 89�L �	  )16(.  W@<bO9Wen  �He 

)2012 �A� �>��(@�	? C�9	@DE7 =L 	���L 5.�N� (

 eO� => �9��7 |�a'.� ,&+� � �9��7 |�a'.� �> �D&��

 eO� ��@P => ���� !��N-� =L �M�
 .� 	�.�� ,E"�L

��� 89�L �. ���kk � ������� .� ,E"�L )29( .

�7 � �9	@DE7Cl@'�@>C�DL�> 89�L V&� �9 C�9

O@>C.� ���. .� ��)30 
31 
32 ( X�L�� =J��' �

8G> l".�> ���. F�DG� C�9���  !� )�&�� => � 	�

 � ���kk 
������� ��7 |�a'.� � ��	J' 8"�N-� e"�U ��

,E"�L eO� � ��*�"� � ��*�"� � ���kk 
������� C�9

 �. C6_� ���� y6P uI� 
�D@��	�� ,@M�J- 8"�N-�

 8"�N-���9�	< )21 
26.( 

  



��������	 ��
��
 ��� ������� ����	 ����� ������� �1404 "�#�$ �40-27 ���(��)��*�
 + � 

  

38  

 

>R,�� �5,D  

 !��N-� =L ��� !��� �?�
 =JM�I� `"�D�100 ��@���� 

 8"�N-� i��> 
]�.�^ �����@L .� ��<@L =��� 	@DE7


��^ W@*'��7 ���*�"� �K9 ,@�>�� 
C�'� �.�S� 

�@+�L
  =<@�� C�9	@�� 
�a+-
W"	@D+@9  � W"N@M

W@��@D�  .�=P�P�9 �	  ="6_' �D �� C����  �M�

K9 ,@�>�� �@A�' ,c' =<@�� C�9	@�� �"�� �

��@P�9 W@<bO9 .,-��� .��� ��"���� C=P�P�9 C

 C��
 ��@P �> �	  ="6_'100 ��@����  	@DE7 =���


]�.�^ �����@L .� ��<@L  ,@JOP W"�DOL�@�"� � 

��L
  ��	J' W"�D�@>X��@��>�DLdC�9  
��*�"�

f�� � )�U W"�D�@> ��7 => ,&+� �. ,E"�L eO� � 

 C�9.�O@' � 	���> �.�� ��"���� C�9.�O@' �"��

 �@A�' ��"�����<J�.���. C  � jL C�DL�> ��	J' �>

 ,;�g�"N���9	<D �	� C	&L C 
V@'�' W"	> � 

 �� ���aD��100 ��@����  �����@L .� ��<@L =��� 	@DE7

 ]�.�^,�P  C6_� ���� �K9 ,@�>�� ��&�>
 ha


� ���. �>��(@� ,@JOP )��J' ��@P .� 	 . ��&�> 

=P�P�9 C�� ���<�@7.����  

U���2  
1. Oveissipour M, Safari R, 

Motamedzadegan A, Shabanpour B. 

Chemical and biochemical hydrolysis of 

persian sturgeon (Acipenser persicus) 

visceral protein. Food Bioproc Technol. 

2012;5:460-465. 

2. Pasupuleti VK,  Demain A. Protein 

hydrolysates in biotechnology. ISBN 978-

1-4020-6673-3. Springer Dordrecht Heidel 

berg London New York, 2010. 

3. Hang, RL, Yin GY, Wu YG, Zhang, 

TJ, Li LL, Li MX, et al. Effect of dietary 

oligochitosan supplementation on ileal 

digestibility of nutrients and performance in 

broilers. Poult Sci. 2005;84:1383-1388. 

4. Asnaashari Amiri MY, Jafari MA, Irani 

M. Growth performance, internal organ 

traits, intestinal morphology and microbial 

population of broiler chickens fed quinoa 

seed-based diets with phytase or protease 

supplements and their combination. Trop 

Anim Health Prod. 2021;53:1-8. 

5. Heidemann R, Zhang C, Rule QJ, 

Rozales C, Park S, Chuppa S, et al. The use 

of peptones as medium additives for the 

productionof a recombinant therapeutic 

protein in high density perfusion cultures of 

mammalian cells. Cytotechnology. 2000; 

32:157-167. 

6. Brij, PS, Shilpa V, Subrota H. 

Functional significance of bioactive 

peptides derived from soybean. J Peptides. 

2014;20:16-22. 

7. Karimzadeh S, Rezaei M, Teimouri 

Yansari A. Effects of Canola bioactive 

peptides on performance, digestive enzyme 

activities, nutrient digestibility, intestinal 

morphology and gut microflora in broiler 

chickens.  Poult Sci. 2016;4:27-36. 

8. Fenton TW, Fenton M. An improved 

procedure for the determination of chromic 

oxide in feed and feces. Can J Anim Sci. 

1979;59:631-634. 

9. Richmond W. Preparation and properties 

of a cholesterol oxidase from Nocardia sp. 

and its application to the enzymatic assay of 

total cholesterol in serum. Clin Chem. 

1973;19:1350-1356.  

10. Faddin M, Cand FJ. Biochemical Test 

for Identification of Medical Bacteria, 

Publisher: Lippincott Williams and 

Wilkins, 2000; pp: 912. 

11.  Sallam KI. Antimicrobial and 

antioxidant effects of sodium acetate, 

sodium lactate, and sodium citrate in 

refrigerated sliced salmon. Food Control. 

2007;18:566–575. 

12. Choi SC, Ingale SL, Kim J, Park YK, 

Kwon IK, Chae BJ. An antimicrobial 

peptide-A3: effects on growth performance, 

nutrient retention, intestinal and faecal 

microflora and intestinal morphology of 

broilers. J Br Poult Sci. 2013;54:738-746. 



��������	 ��
��
 ��� ������� ����	 ����� ������� �1404 "�#�$ �40-27 ���(��)��*�
 + � 

  

39  

 

13. Jin Z, Yang YX, Choi JY, Shinde PL, 

Yoon SY, Hahn TW, et al. Potato (Solanum 

tuberosum L. cv. Golden valley) protein as 

a novel antimicrobial agent in weanling 

pigs. J Anim Sci. 2008;86:1562-1572. 

14. Tang JW, Sun H, Yao XH, Wu YF, 

Wang X, Feng J. Effects of replacement of 

soybean meal by fermented cottonseed 

meal on growth performance, serum 

biochemical parameters and immune 

function of yellow-feathered broilers. 

Asian-Australas J Anim Sci. 2012;25(3): 

393-400. 

15. Kruse H, Johansen BK, Pørivk LM, 

Schaller G. The use of avoparcin as a 

growth promoter and the occurrence of 

vancomycin- resistant enterococcus species 

in norwegian poultry and swine production. 

Microb. Drug Resist. 1999;5:135-139. 

16. Chen B, Cai H, Jing C, Yu H, Tian Y, 

Li J. Absorptivity of amino acid and 

oligopeptide mixture in gastrointestinal 

tract of broiler. J Chin Poult. 2009;20:9-14. 

17. Feng J,  Liu X, Xu ZR, Wang YZ, Liu 

JX. Effects of fermented soybean meal on 

digestive enzyme activities and intestinal 

morphology in broilers. Poult Sci. 2007;86: 

1149-1154. 

18. Jin Z, Shinde PL, Yang YX, Choi JY, 

Yoon SY, Hahn TW, et al. Use of refined 

potato (Solanum tuberosum L. cv. Gogu 

valley) protein as an alternative to 

antibiotics in weanling pigs. Livest. Sci. 

2009;124(1-3):26-32. 

19. Karimzadeh S, Seyfi M, Rezaei M. 

Effects of probiotic and prebiotic on growth 

performance, intestinal bacteria population 

and carcass chemical composition in broiler 

chickns. 5th International Veterinary 

Poultry Congress, Thran, Iran. 2016. 

20. Choi SC, Ingale SL, Kim JS, Park YK, 

Kwon IK, Chae BJ. Effects of dietary 

supplementation with an antimicrobial 

peptide-P5 on growth performance, nutrient 

retention, excreta and intestinal microflora 

and intestinal morphology of broilers. Anim 

Feed Sci Technol. 2013;185:78-84. 

21. Chen T, She R, Wang K, Bao H, Zang 

Y, Luo D, et al. Effect of rabbit sacculus 

rotundus antimicrobial peptides on the 

intestinal mucosal immunity in chicken. 

Poult Sci. 2008;87:250-254.  

22. Niewold TA. The nonantibiotic anti-

inflammatory effect of antimicrobial 

growth promoters, the real mode of action? 

A hypothesis. Poult Sci. 2007;86:605-609. 

23. Sukhotnik I, Yakirevich E, Coran AG, 

Siplovich L, Krausz M, Sabo E. et al. 

Lipopolysaccharide endotoxemia reduces 

cell proliferation and decreases enterocyte 

apopotosis during intestinal adaptation in a 

rat model of short-bowel syndrome. Pediatr 

Surg Int. 2002;18: 615-619.  

24. Bao H, She R, Liu T, Zhang Y, Peng 

KS, Luo D. et al. Effects of pig antibacterial 

peptides on growth performance and 

intestine mucosal immune of broiler 

chickens. Poult Sci. 2008;88:291-297. 

25. Xu FZ, Li LM, Liu HJ, Zhan K, Qian 

K, Wu D, Ding XL. Effects of fermented 

soybean meal on performance, serum 

biochemical parameters and intestinal 

morphology of  laying hens. J. Anim. 

Veterinary Advances. 2012;5:649-654. 

26. Karimzadeh S, Seyfi M, Rezaei M. 

Effects of native probiotic (Dipro®) on 

performance growth, digestive enzyme  

activities and intestinal morphology in 

broiler chickns. 5th International Veterinary 

Poultry Congress, Thran, Iran. 2016. 

27. Xu FZ, Zeng XG, Ding XL. Effects of 

replacing soybean meal with fermented 

rapeseed meal on performance, serum 

biochemical variables and intestinal 

morphology of broilers.Asian-Aust. J. 

Anim. Sci. 2012;25:1734-1741. 

28. Jiang YB, Yin QQ, Yang YR. Effect of 

soybean peptides on growth performance, 

intestinal structure and mucosal immunity 

of broilers. Journal of Animal Physiology 

and Animal Nutrition. 2008;93:754-760. 

29. Wen LF, He JG. Dose–response 

effects of an antimicrobial peptide, a 



��������	 ��
��
 ��� ������� ����	 ����� ������� �1404 "�#�$ �40-27 ���(��)��*�
 + � 

  

40  

 

cecropin hybrid, on growth performance, 

nutrient utilisation, bacterial counts in the 

digesta and intestinal morphology in 

broilers. Br J Nutr. 2012;108:1756-1763.  

30. Dibner JJ, Richards JD. Antibiotic 

growth promoters in agriculture: history 

and mode of action. Poul Sci. 2005;84:634-

643.  

31. Jafari MA, Rezaei J. Effects of Quinoa 

Seed bioactive peptides on performance, 

carcass charactristics and immune system 

of broiler chickens. J Anim Enviro. 2023; 

14(4):325-332. [In Persian] 

32. Li F, Cai H. The effect of peptide on 

growth performance of broilers and its 

mechanism. J Acta Zoonutr Sin. 2005; 

12:23-29. 

 

 

 

 



���� ���	
 ��
��
 ��� ������� ����
 ������� ������1404 "�#�$ �54-41�'��(	
 ) ��$ �'���* � 

  

41 

 

 

The Effect of Commercial NPN Product on Dairy Cows in Vitro 

Amin Dindar Safa1, Mehdi Dehghan Banadaky1*, Hamed Khalilvandi 

Behrouzyar2, Mehdi Ganjkhanlou1 

1- Department of Animal Sciences, Faculties of Agriculture and Natural Resources, Tehran University, 
Karaj, Iran 

2- Department of Animal Sciences, Faculty of Agriculture, Urmia University, Urmia, Iran 
*Corresponding author: dehghanb@ut.ac.ir 

Received: 2 February 2025                                 Accepted: 30 May 2025 

DOI: 10.60833/ascij.2025.1198439 

 

Abstract 

This study was conducted to investigate the effect of replacing soybean meal (SBM) 
with slow-release urea (SRU) on in vitro fermentation, gas production parameters, and 
nutrient disappearance. Five dietary treatments were set up in a completely randomized 
design including: 1- control diet (without urea); 2- diet containing 0.5% urea (CU) 
replacing SBM; 3- diet containing 0.5% SRU replacing SBM; 4- diet containing 0.1% 
CU replacing SBM; and 5- diet containing 0.1% SRU replacing SBM. The gas 
production of the experimental diets was measured using the standard water 
displacement method at time series of 2, 4, 6, 8, 12, 16, 24, 36, 48, 72, and 96 hours of 
incubation After 8 hours of incubation, the highest gas production volume and potential 
were significantly higher for the diet containing 0.5% SRU instead of SBM (p < 0.05). 
The lowest gas production rate constant was obtained for the fourth diet, which had the 
highest concentration of conventional urea (0.038 ml/h). The dissociation index value 
was significant among the experimental diets and the highest value was for the control 
diet. The highest metabolizable energy value was 23.6 MJ/kg dry matter for the diet 
containing 0.5% SRU instead of SBM. Significantly, the highest and lowest levels of 
short-chain fatty acids were obtained for the third diet containing 0.5% SRU instead of 
SBM and the diet containing 0.1% CU instead of SBM, respectively (0.641 vs. 0.513 
mmol). The percentage disappearance of dry matter and crude protein at 12, 24, and 48 
hours of incubation was significantly different among the experimental diets. The use of 
a protected source of urea without having a detrimental effect on the fermentation 
process and nutrient disappearance would be a suitable alternative to soybean meal. 
 

Keyword: Gas production, Non-protein nitrogen, Nutrient disappearance, Polymer, Slow-
release urea. 
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 -�!E1- ���E �$��J�M ,�����' � 	DE	��$���I ��<  
Table 1. Components and chemical compositions of experimental diets  

Food
Experimental diets* 

Control 0.5CU 0.5SRU 1.0CU 1.0SRU  

Diet components based on dry matter (%)   

Corn silage 23.84  23.54  23.59  23.75  23.67  
Alfalfa 14.09  13.91  13.94 14.03 13.99  
Wheat straw 2.21  2.18  2.18 2.20 2.19  
Crushed corn kernels 23.45  23.16  23.21 23.37 23.28  
Crushed barley grain 9.87  9.74  9.77 9.83 9.80  
Wheat bran 0.58  4.20  5.97 2.62 4.30  
Cottonseed meal 4.37  4.32  4.33 4.36 4.34  
Soybean meal 10.06  7.26  4.56 8.02 5.96  
Corn gluten meal (60% CP) 2.90  2.87  3.29 2.89 3.27  
Fat powder 1.78  1.76  1.76 1.77 1.77  
Dicalcium phosphate 0.18  0.18  0.18  0.18  0.18  
Calcium carbonate 0.37  0.36  0.36  0.39  0.38  
Sodium bicarbonate 0.97 0.96 0.96 0.96 0.96  

**Vitamins and minerals 0.62 0.61 0.61 0.62 0.61  
Magnesium oxide 0.24 0.24 0.24 0.24 0.24  
Zeolite 0.19 0.19 0.19 0.19 0.19  
Salt 0.18 0.18 0.18 0.18 0.18  
Regular urea (281% CP) 0 0.30 0 0.61 0  
Slow-release urea (220% CP) 0 0 0.30 0 0.61  

)%DM( Chemical analysis   

DM 52.11  52.41 52.38  52.19  52.29  
NEl )Mcal/kg( 1.55  1.54 1.53 1.54 1.53  

CP 14.69  14.68 14.88 14.71 14.89  
NDF 35.3 35.43 35.37 35.34 35.27  
ADF 20.35 20.00 19.71 20.12 19.86  
EE 4.36 4.32 4.30 4.34 4.31  
Ash 8.25 8.19 8.13 8.22  8.15  

* E��� ���I$� �Control Y(���	  �!�) !<�M ���E :CU0.5:  ���Z ���E5/0  !\�
CU  :$D($�ESBM YSRU0.5:  ���Z ���E5/0 

!\�
 )H/<I ���	;<�  )SRU ( :$D($�ESBM Y1.0CU:  ���Z ���E0/1  !\�
CU  :$D($�ESBM � Y1.0SRU:  ���Z ���E

0/1  !\�
SRU :$D($�E. **  :]�/
� :�����H$� � �#!�� WJ"�170  �^/1 ����60  :]$D��� ����100  :D�(�� ����13000 �
�� :t� ����

5000 �
�� ::<I ����4000 �
�� :0B��� ����80 �
�� :����
> ����110 �
�� :!$ ����200 �
�� :���H$� ����A :1,250,000 :�� !Z	� -

 :���H$� ��

JB	3D :300,000 :�� !Z	� :���H$� ��

JB	E :6000 :�� !Z	� .�

JB	DM YR�g �
�� :NEl Y�<
��M �	�� fB�g �i�#	 :

CP Y��g :�.'��8 :EE Y��'	 ���X� :NDF Y���g �!�$�M j��B	 :ADF Y�!�>	 �!�$�M j��B	 :Ash�H/��g :.  

* Control diet: control diet (without urea); 0.5CU: diet containing 0.5% CU replacing Soybean meal 
(SBM); 0.5SRU: diet containing 0.5% Slow-release urea (SRU) replacing SBM; 1.0CU: diet containing 
0.1% CU replacing SBM; and 1.0SRU: diet containing 0.1% SRU replacing SBM. ** Mineral and 
vitamin supplement: Calcium: 170 g, Phosphorus 60 g, Magnesium: 100 g, Manganese: 13,000 mg, 
Copper: 5,000 mg, Iron: 4,000 mg, Cobalt: 80 mg, Selenium: 110 mg, Iodine: 200 mg, Vitamin A: 
1,250,000 IU, Vitamin D3: 300,000 IU, Vitamin E: 6,000 IU. DM: dry matter; NEl: net energy for 
lactation; CP: crude protein; EE: ether extract; NDF: neutral detergent fiber; ADF: acid detergent fiber; 
Ash: ash. 
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 ��� !�B�' !#��  ��>���"#	 ,���> )05/0 <p (  
Fig. 1. Gas production trend curve during incubation hours (p < 0.05)  
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 -�!E2- �H#$V B�'�! )C�>	�1 � ���)$7L' ��<�	  ���B�'�!� ���E��< ���I$� w
HK� ����� ���Z ����.'��8��U  i��H�#  
Table 2. Results of gas production and nutritional parameters of gas produced by experimental diets containing 
different NPN sources 

 
Experimental groups  

SEM p-value 
Control 0.5CU 0.5SRU 1.0CU 1.0SRU 

A 295.62a 284.99b 312.75a 265.01c 280.41b 7.355 < 0.001 
C 0.056a 0.042bc 0.052a 0.038c 0.045b 0.002 < 0.001 
IVOMD  73.05a 70.88ab 74.32a 62.45c 69.11bc 4.249 0.002 
PF 4.78a 3.26c 4.48b 3.03c 4.13b 0.211 < 0.001 
MBP 101.42a 82.84b 105.36a 75.45c 83.11b 4.955 < 0.001 
EMBP 0.49a 0.48ab 0.52a 0.43c 0.48ab 0.011 < 0.001 
ME 6.15a 5.88bc 6.23a 5.54c 6.01ab 0.428 0.01 
SCFA 0.611b 0.525c 0.641a 0.513d 0.617a 0.118 < 0.001 

*  Y(���	  �!�) !<�M ���E :-�H��CU0.5:  ���Z ���E5/0  !\�
CU  :$D($�ESBM YSRU0.5:  ���Z ���E5/0  !\�
SRU 

 :$D($�ESBM Y1.0CU:  ���Z ���E0/1  !\�
CU  :$D($�ESBM � Y1.0SRU:  ���Z ���E0/1  !\�
SRU  Y:$D($�EA :

) ��� !�B�' W�/#�H8 ���	!ZB�'�! U � -�
k� ;K� �����-�
k��
�� S/Z�� (�H�B/ Y0��>C�
��) ��� !�B�' d�# 0��@ :�H�B/ Y(0��>PF :

�
�� r�>	�� R�"^' fg�M Y�!�B�' ��� ]CZ )� ]{< W��T �BI �
�� ���EMPS  ��!#	� :!�B�' �
�' �����"�� MBP :!�B�' �
�' 

�����"� � S/Z ���
����� IVOMD Y!\�
 r�>	�� �<�(�$���I s$	�M �
 )$DC' W��T �BI �
�� :ME S/Z�� ]/�B���H� W��T �i�#	 :

g �
�� ����
�� �
 -�i�(� YR�SCFA�
��) ��C#� ��'�� _�e ��<!�>	 : Y(-��SEMY
�	!#�H>	 ��mg :�(#��� : U j��Z��  �
 o�H��


� �<$w ���(#� ��� ,��^'�0>	 �	
 )05/0p < (.  
* Control: control diet (without urea); 0.5CU: diet containing 0.5% CU as a substitute for SBM; 0.5SRU: diet 
containing 0.5% SRU as a substitute for SBM; 1.0CU: diet containing 0.1% CU as a substitute for SBM; and 
1.0SRU: diet containing 0.1% SRU as a substitute for SBM; A: maximum gas production potential (gas production of 
soluble and insoluble fractions) in ml/h; C: gas production rate constant (ml/h); PF: separation index based on mg of 
digestible organic matter per volume of gas produced; EMPS: microbial mass production efficiency; MBP: microbial 
mass production in mg; IVOMD: in vitro degradable organic matter in percent; ME: metabolizable energy in 
megajoules per kilogram of dry matter; SCFA: short-chain fatty acids (mmol); SEM: standard error of the mean; 
Non-common letters in each row indicate significant differences (p < 0.05). 

  

 -�!E3- �H#$V   !M !$!8�#
���� 7L�� E�����< ���I$� w
HK� ����� ���Z �NPN  
Table 3. Nutrient disappearance results of experimental diets containing different NPN sources 

Incubation time 
Experimental diets* 

SEM p-value 
Control 0.5CU 0.5SRU 1.0CU 1.0SRU 

Dry matter (%) 

12h 65.38a 62.12a 64.48a 59.36b 63.08a 4.56 0.039 
24h 76.74a 67.51bc 75.24a 62.08c 69.35b 5.62 0.043 
48h 84.29a 70.22bc 81.55a 68.14c 75.71b 5.77 0.001 

Crude protein (%) 

12h 55.18a 50.19b 52.02b 48.77b 50.35b 5.32 0.031 
24h 69.09a 53.11c 64.85b 51.33c 60.74b 6.12 0.002 
48h 82.41a 65.55c 78.43ab 63.97c 73.87bc 6.85 0.015 

*  Y(���	  �!�) !<�M ���E :-�H��CU0.5:  ���Z ���E5/0  !\�
CU :$D($�E ) �$�> )B�C��SBM( YSRU0.5:  ���Z ���E5/0 

 !\�
SRU  :$D($�ESBM Y1.0CU:  ���Z ���E0/1  !\�
CU  :$D($�ESBM � Y1.0SRU:  ���Z ���E0/1  !\�
SRU 

 Y:$D($�ESEM
�	!#�H>	 ��mg :�(#��� :U j��Z ���
� �< �
 o�H��$w ���(#� ��� ,��^'�0>	 �	
 )05/0p < (.  
* Control: control diet (without urea); 0.5CU: diet containing 0.5% CU as a substitute for SBM; 0.5SRU: diet 
containing 0.5% SRU as a substitute for SBM; 1.0CU: diet containing 0.1% CU as a substitute for SBM; and 
1.0SRU: diet containing 0.1% SRU as a substitute for SBM; SEM: standard error of the mean; different letters in 
each row indicate significant differences (p < 0.05). 
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Abstract 

This study aimed to investigate the effects of using omega-3, omega-6 fatty acids and 

their mixtures on performance, skeletal indices and health in Holstein calves. 56 

suckling calves (male and female) with an average body weight of 38 ± 1.5 kg were 

selected and divided into four experimental groups in a completely randomized design: 

1- control (oil-free); 2- soybean oil + milk; 3- fish oil + milk; and 4- combination of 

soybean oil and fish oil + milk. The experiment began at 3 days of age, weaning was at 

75 days of age, and the end of the period was at 80 days of age. Feed intake (starter + 

milk) and body weight gain were recorded daily for each calf separately. Growth factors 

were measured using a standard meter on days 3, 75, and 85 of rearing, and stool scores 

and vitality scores were assessed and recorded based on appearance (1 to 5). The results 

showed that feed intake and milk solids intake did not change significantly among the 

experimental groups with the addition of omega-3 and omega-6 fatty acids (p > 0.05). 

No significant difference was observed in the average daily weight gain and body 

weight of calves compared to the control treatment, but daily weight gain was greater 

for soybean oil than for fish oil. Feed Intake efficiency for the experimental groups was 

not affected by the experimental treatments (p > 0.05). Skeletal indices measured in this 

experiment were not significantly affected by the experimental treatments (p > 0.05). 

Health indicators, including stool score and vitality score, were not affected by 

experimental treatments (p > 0.05). The use of polyunsaturated fatty acids from soybean 

oil and fish oil not only had no adverse effects on calf performance, but also led to 

improvements in some growth factors and body weight. 
 

Keyword: Health, Omega-6/Omega-3 Fatty Acids, Performance, Skeletal growth, Weanling 

calves. 
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Table 1. Fatty acid profile of oils used in the project based on dry matter (DM, g/kg) 

Fatty acids Fish oil* Soybean oil** Mixture of both 

Palmitic acid 21.65 13.00 0 

Stearic acid 4.95 4.03 0 

Oleic acid 32.75 24.38 0 

Linoleic acid 2.87 49.69 0 

Linolenic acid 1.70 5.93 0 

EPA  4.74 - 0 

DHA 8.2  0 

Saturated fatty acids 34 17.5 0 

Unsaturated fatty acids 66 82.5 0 
* ���� G�H ,�I���� ��!�$�R!-3  B��+Q535� ** ���� G�H ,�I���� ��!�$�R!-6  B��+Q536.   

* Represents omega-3 fatty acids ID 535; ** Represents omega-6 fatty acids ID 536. 
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 4��t2- .�-�P 
���
 3 ��\ .�� � ��+I
�a Q�R�$�
  ���tE$��_�  
Table 2. Feed ingredients and chemical composition of starter diet 

Feedstuff (based on %DM) Amount (%) Chemical composition** Based on 

DM 

Dry hay 10 Net energy of weight gain (Mcal/kg) 1.36 

Barley 13.5 Metabolizable energy (Mcal/kg) 2.94 

Corn 36 Dry matter 87.15 

Soybean meal 26 Crude protein 19.98 

Corn gluten meal 5 Ethereal extract 3.81 

Wheat bran 5 Neutral detergent fiber 18.49 

Mineral and vitamin supplement* 2 Non-fibrous carbohydrates 48.83 

Sodium bicarbonate 0.7 Calcium 0.68 

Calcium carbonate 0.8 Phosphorus 0.46 

Dicalcium phosphate 0.5 Lysine 0.41 

Salt 0.5 Methionine 0.45 
* .�I���	�� ,�-�
 \R3� 250,000  ����E�* E���K$� 
��RC�A ^50,000 E�* ���� E���K$� 
��RC�3D ^1500 E�* ���� E���K$� 
��RC�E ^

120  ^b�6�. ��	20  ^�J68 ��	5/20  ��	 ^b$h�+�186  �b$�� ��	3  ^-�JC�� ��	2250 
��� ^h+�+� ��	7700 
��� ^,�- ��	1250 
��� -

 ^EI� ��	14 
��� ^7C�'. ��	1250 
��� ^�� ��	56 
��� � �$ ��	10 
��� .���+�� ��	**  �* ��Q B'����NRC )2001(.  
*: Each kilogram of supplement contains 250,000 IU of vitamin A; 50,000 IU of vitamin D3; 1,500 IU of vitamin E; 

120 g of calcium; 20 g of phosphorus; 20.5 g of magnesium; 186 g of sodium, 3 g of sulfur; 2,250 mg of manganese; 

7,700 mg of zinc; 1,250 mg of iron; 14 mg of cobalt; 1,250 mg of copper; 56 mg of iodine and 10 mg of selenium. 

**: Calculated with NRC (2001). 
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 4��t3- G�H ,�I���� g�X� �L� ���� -3���� � - 6 � �* �
 �I a�.�� BC���	 �Q- 
�3�R�-��P��Q ,�I  
Table 3. Effect of omega-3, omega-6 fatty acids and a combination of both on growth performance of suckling calves 

Measured traits 
Experimental groups* 

SEM p-Value 
1 2 3 4 

Starter feed intake (g/day) 

Before weaning 650 647 615 623 47.24 0.842 

After weaning 2028 1986 1965 1973 79/11 0.447 

The whole period 1017 1005 986 990 88.27 0.923 

DM milk intake (g/day) 642 640 635 638 16.74 0.970 

Total DM intake (g/day) 1324 1314 1266 1285 90.55 0.741 

Daily weight gain (g/day) 

Before weaning 577 581 569 573 18.92 695 

After weaning 987 1020 897 995 84.36 0.138 

The whole period 673 682 655 673 27.33 0.642 

Body weight (kg) 

Weight at the beginning of period 42.8 42.6 42.7 42.1 0.68 0.753 

Weaning weight 64.5 67.2 60.9 65.1 2.39 0.329 

End of period weight 86.3 88.2 79.7 83.5 3.11 0.081 

Feed efficiency (percentage) 

Before weaning 0.49 0.52 0.50 0.51 0.01 0.092 

After weaning 0.41 0.42 0.40 0.41 0.03 0.418 

The whole period 0.46 0.48 0.46 0.47 0.01 0.367 
* ���	 :\��Q 
 $���� ,�I1-  g�X� ���) �I�Q ^(E_�-2-  78�$-
30  ^B!���- 
8�X� ��Q �* ���RI �$�� E_�- ��	3-  78�$-
30 

 
8�X� ��Q �* ���RI 
I�� E_�- ��	 � ^B!���-4-  78�$-
15  � �$�� E_�- ��	15 B!���- 
8�X� ��Q �* ���RI 
I�� E_�- ��	 .a �b  �

c :E��!���
+&� g�KP� ,�-�
 q$
- l$ -
 ���JK� g��� �* ,�I�+K6I -�
 )05/0 <p (.  
* Experimental groups included: 1- Control (no oil consumption); 2- Receiving 30 grams of soybean oil along with 

daily milk consumption; 3- Receiving 30 grams of fish oil along with daily milk consumption; and 4- Receiving 15 

grams of soybean oil and 15 grams of fish oil along with daily milk consumption. a, b and c: Means with different 

letters in the same row are significantly different (p < 0.05) 
  

  

 4��t4- G�H ,�I���� g�X� �L� ���� -3���� � - 6 � �* �
 �I a�.�� Bi+���8BC���	 
K�3�� ,�I-��P��Q ,�I  
Table 4. Effect of omega-3, omega-6 fatty acids and a combination of both on skeletal parameters of suckling calves 

Measured traits 
Experimental groups* 

SEM p-Value 
1 2 3 4 

Abdominal circumference (cm) 

Weaning 121 121 115 118 2.62 0.070 

End of the period 126 124 121 123 3.62 0.251 

Chest circumference (cm) 

Weaning 104 103 102 103 2.55 0.418 

End of the period 106 105 104 106 2.36 0.501 

Hip height (cm) 

Weaning 93.3 92.7 90.9 91.6 1.58 0.624 

End of the period 95.7 95.2 93.6 94.4 2.26 0.824 

withers height (cm) 
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Weaning 87.7 87.3 85.4 86.7 1.63 0.238 

End of the period 89.5 88.3 86.6 88.1 2.55 0.092 

Body length (cm) 

Weaning 51.6 50.5 49.2 49.9 1.02 0.457 

End of the period 56.3 55.8 54.4 54.9 1.19 0.329 

Hip width (cm) 

Weaning 18.7 18.5 17.3 17.8 1.09 0.125 

End of the period 19.5 19.2 18.4 18.6 1.32 0.245 

  

 4��t5-  g�X� �L�G�H ,�I���� ���� -3���� � - 6 � �* �
 �I a�.�� 
*�
�Q � d�8�� -�3�� BC���	-��P��Q ,�I  
Table 5. Effect of omega-3, omega-6 fatty acids and a combination of both on stool score and liveliness of suckling 

calves 

Measured traits 
Experimental groups* 

SEM p-Value 
1 2 3 4 

Stool score

Before weaning 2.45  1.98  1.62  1.55  0.07  0.625  
After weaning 1.16  0.92  0.71  0.68  0.03  0.117  
Freshness score

Before weaning 1.47  1.40  1.19  1.26  0.12  0.449  
After weaning 1.24  1.18  1.15  1.15  0.05  0.302  
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Abstract 

Berberine (C20H19NO) is a quaternary isoquinoline extracted from a variety of 
medicinal plants including Berberis aquifolium, Berberis aristata, Phellodendron 

amurense, Berberis vulgaris and Hydrastis canadensis. This substance has many 
medicinal properties including antihypertensive, antianxiety, antihyperglycemic, 
antidepressant, analgesic, anticancer, antioxidant, neuroprotective, anti-inflammatory, 
antiarrhythmic and cholesterol-lowering. In the present study, the protective effects of 
berberine on sperm profile in varicocele-induced mice were evaluated. The animals 
were randomly divided into 9 groups: healthy control, sham, healthy experimental 
receiving berberine at doses of 25, 50 and 100 mg/kg body weight, varicocele control 
and experimental varicocele varicocele mice treated with berberine at doses of 25, 50 
and 100 mg/kg body weight. After 30 days of treatment, the animals were anesthetized 
and sperm parameters were examined. The results showed that varicocele induction 
significantly reduced sperm motility, viability, and count compared to the healthy 
control group. In addition, sperm abnormalities were significantly increased in 
varicocele-induced mice. Berberine treatment at doses of 50 and 100 mg/kg body 
weight significantly increased all sperm quality parameters and reduced the adverse 
effects of varicocele induction. Berberine treatment did not significantly change sperm 
characteristics in healthy mice. Therefore, the findings indicate that berberine may have 
therapeutic potential on the male reproductive system as an antioxidant and has 
potential clinical application for the treatment of varicocele disorders. 
 
Keywords: Berberine, Varicocele, Sperm, Infertility, Rat. 
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Fig. 1. Effect of oral barbering treatment at doses of 25, 50 and 100 mg/kg body weight on 
sperm count in healthy and infertile male rats induced by varicocele. Results are presented as 
Mean ± SEM for 6 rats in each group. ***p < 0.001 indicates difference from healthy control 
group. +++p < 0.001 indicates difference from varicocele control group. 
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Fig. 2. Effect of oral barbering treatment at doses of 25, 50 and 100 mg/kg body weight on 
sperm motility in healthy and infertile male rats induced by varicocele. Results are presented as 
Mean ± SEM for 6 rats in each group. ***p < 0.001 indicates difference from healthy control 
group. +++p < 0.001 indicates difference from varicocele control group. 
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Fig. 3. Effect of oral barbering treatment at doses of 25, 50 and 100 mg/kg body weight on non-
progressive sperm motility in healthy and infertile male rats induced by varicocele. Results are 
presented as Mean ± SEM for 6 rats in each group. ***p < 0.001 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 barbering treatment at doses of 25, 50 and 100 mg/kg body 
weight on the number of non-motile sperm in healthy and infertile male rats induced by 
varicocele. 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. Effect of oral barbering treatment at doses of 25, 50 and 100 mg/kg body weight on 
sperm viability in healthy and infertile male rats induced by varicocele. 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. 6. Effect of oral berberine treatment at doses of 25, 50 and 100 mg/kg body weight on 
sperm morphology in healthy male rats and infertile male rats induced by varicocele. Results are 
presented as Mean ± SEM for 6 rats in each group. *** p < 0.001 indicates difference from the 

healthy control group. +++ p < 0.01 indicates difference from the varicocele control group. 
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Abstract 

Poultry colibacillosis is one of the most common pathogens in poultry and antibiotics 

play a significant role in controlling this disease. The aim of the present study was to 

study the frequency of Escherichia coli bacteria in broiler chickens in Guilan province 

and investigate the pattern of drug resistance due to the horizontal transfer of genes 

through plasmid-type resistance genes to quinolones and the detection of qnrA and qnrB 

genes in antibiotic-resistant isolates. E. coli bacteria were collected from pericarditis 

and perihepatitis lesions of 128 broiler chickens belonging to 26 broiler farms in Guilan 

province. The antibiotic sensitivity of each isolate was evaluated by disc diffusion 

method. The presence of qnrA and qnrB plasmid genes were checked by polymerase 

chain reaction using specific primers. Results showed that out of 128 pieces of chicken 

carcasses collected in autumn and winter, 21 pieces contained bacteria, and in 4 pieces, 

these bacteria was isolated from both liver and heart tissues. From 25 isolates of 

Escherichia coli; 24 isolates showed resistance to enrofloxacin, 23 isolates to 

danofloxacin, 24 isolates to flumequin and 16 isolates to norfloxacin. Out of 16 isolates 

resistant to all four quinolone antibiotics, 14 isolates carried qnrA and qnrB genes, 8 

isolates had qnrA gene, 13 isolates had qnrB gene, and 7 isolates had both genes. 

Totally, the results of this research showed that the resistance to quinolone antibiotics is 

high and qnrA and qnrB genes are spread in Guilan province and qnrB gene is more 

abundant. 
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sec. 
(F)  5-AGA GGA TTT CTC ACG CCA GG-3 

(R)  5-TGC CAG GCA CAG ATC TTG AC-3 
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 -	�R2 - $�.B� ���G;�
& =!�.3 
w� �� �)q� 	 �\G� A�E$!��R E. coli "�'� "�C�� |O�  � 

ilan provinceuisolates in G iE. col Distribution of negative and positive samples in terms of .Table 2 
Negative [No. (%)] Positive [No. (%)] City 

29 (27.1) 5 (20) Rasht  
10 (9.3) 4 (16) Langaroud 
9 (8.4) 2 (8) Roudbar 

12 (11.12) 2 (8) Roudsar 
8 (7.5) 0 (0) Anzali 
4 (3.7) 0 (0) Shaft 
3 (2.8) 5 (20) Astaneh Ashrafieh 

11 (10.3) 0 (0) Rezvanshahr 
8 (7.5) 1 (4) Sowme éh Sara 
0 (0) 5 (20) Amlash 

5 (4.7) 1 (4) Lahidjan 
8 (7.5) 0 (0) Fooman 

  

-	�R 3 -  A.�N��C�� ��	�F��
'3.'+   �25 $!��R E. coli $+���� ���  ��$R.R�C�.� A�E  $+ �)0�  �He�C���� 
+ � .� D'3.'+ 

Table 3. Antibiotic resistance pattern in 25 E. coli isolates obtained from broiler chickens to the four antibiotics 

studied 

Antibiotic type  Sensitive cases [No. (%)]  sensitive cases -Semi

]No. (%)[  
Resistant cases [No. 

(%)]  
Enrofloxacin  1 (4)  0  24 (96)  
Danofloxacin  1 (4)  1 (4)  23 (92)  
Flumequine  1 (4)  0  24 (96)  
Norfloxacin  3 (12)  6 (24)  16 (64)  

  

 -	�R4- �C�� $+ "���BE ��	�F�D'3.'+  � �E25  A
C;�+ $�.B�E. coli  �� �����R$R.R"�'�  � �C�.� A�E 

bacteria samples isolated from broilers in  iE. colTable 4. Simultaneous resistance to antibiotics in 25 

Guilan  
Antibiotic type  Resistant cases [No. (%)]  

Enrofloxacin + Flumequine  24 (96)  

Enrofloxacin  +Flumequine + Danofloxacin  23 (92)  

Enrofloxacin  +Flumequine  +Danofloxacin  +Norfloxacin  16 (64)  
  

 -	�R5- "S ���	�
4�C�� ��	�F� A�E A
C;�+  � �
'3.'+E. coli 

bacteria iE. colTable 5. Frequency of antibiotic resistance genes in   
Percentage Number Evaluated genes  

50 8 qnrA  
81.25 13 qnrB  
43.75 7 qnrA  	qnrB  
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 -	�R6- "S ���	�
4�C�� ��	�F� A�E�4�+  � �
'3.'+�� 
+ � .� A�E 

resistance genes in the investigated tissuesTable 6. Frequency of antibiotic   
Antibiotic resistant gene  Number  Percentage  Tissue  

qnrA  qnrB        

+ + 7 43.75 Heart  

+  - 1 6.25 Heart  

_ + 2 12.5 Heart  

 -  - 2 12.5 Heart  

_ + 4 25 Liver  
  

  

?
� 1- $�.B� �] �$�.B� ?; $+ �)q� A�E"�C�
H� 
E  � ��� 9_� A�E 

Fig 1. The percentage of positive samples to the total samples taken in each city 
  

  
?
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'3.'+   �25 $!��R E. coli +$���� ���  ��$R.RA�E �C�.�  $+ �)0� �He �C��� .� D'3.'+ �� 
+ 

Fig 2. Antibiotic resistance pattern in 25 E. coli isolates obtained from broiler chickens to the four antibiotics studied 
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Fig 3. Electrophoresis of qnrA (A) and qnrB (B) gene PCR product on agarose gel 
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Fig 4. Frequency of antibiotic resistance genes in E. coli bacteria 
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Abstract 

Ovarian cancer is one of the 9 most common cancers and one of the 5 leading causes of 

cancer death in women. Artemisia aucheri Boiss belongs to the Asteraceae family, and 

many studies have reported the effectiveness of its essential oil and extract on inhibiting 

the growth of cancer cells. Today, nanocarriers are used to load various plant essential 

oils to prevent oxidation of essential oils and their stability, in addition to better 

targeting and effectiveness. Solid lipid nanoparticles (SLN) are used in many studies 

today as carrier systems for loading vitamins, drugs, and essential oils. Given the 

importance of ovarian cancer and the antioxidant potential of Artemisia aucheri, in this 

study, the essential oil of Artemisia aucheri was loaded into lipid nanoparticles with the 

aim of investigating cellular, molecular, and anti-apoptotic effects on ovarian cancer 

cells. First, nanoparticles containing Artemisia essential oil were synthesized using a 

homogenizer plus sonication method and subsequently their physicochemical properties 

(such as particle size, particle size distribution, zeta potential, percentage of essential oil 

loading efficiency, particle shape) were determined. The findings showed that 

increasing the concentration of lipid nanoparticles containing Artemisia essential oil led 

to a decrease in the viability of ovarian cancer cells (Hella) compared to pure essential 

oil. The results of the present study showed that lipid nanoparticles containing Artemisia 

extract activated the apoptosis pathway in ovarian cancer cells and consequently 

stopped tumor growth. 
 
Keywords: Solid Lipid Nanoparticle, Ovarian cancer, Artemisia aucheri, Anti-apoptotic. 
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Table 1 Physicochemical properties of Nanoparticles containing Artemisia extraction (weight percent/ weight) 

Formula Size (nm) PDI ZP (mv) EE% 

AR-SLN1 329.73±21.64 0.291±0.015 -14.96±0.75 45.60±1.52 

AR-SLN2 352.8±13.95 0.335±0.061 -9.86±2.034 51.12±0.62 

AR-SLN3 156.97±7.15 0.388±0.004 -27.67±1.89 59.02±0.74 

AR-SLN4 176.33±19.44 0.424±0.009 -24.93±0.55 58.90±0.20 

AR-SLN5 268.2±7.84 0.230±0.009 -19.3±1.04 54.46±3.93 

AR-SLN6 392.13±28.79 0.274±0.06 -3.18±1.11 59.47±0.47 

AR-SLN7 198.53±22.55 0.322±0.045 -21.8±2.43 56.96±2.47 

AR-SLN8 303.03±8.25 0.259±0.018 -11.37±5.74 52.69±0.93 

AR: Artemisia; Col: cholesterol; BW: bees wax; GMS; glycerol monostearate; SA: stearic acid; PA: 

palmitic acid; T 20: tween 20; Sp60: span60; PDI: polydispersity index; ZP: zeta potential; EE: 

entrapment efficiency 

  
 

  
  

 E/(1 -  ��� 0�= �� >'��� L�
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J�� �'O'�274 	J���
�  
Fig. 1. Standard curve of Artemisia extraction at 274 nm of wavelength 
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�'P�	9 gG
( AR-SLN3  

Fig. 2. An example of the spectrum obtained from particle size determination and dispersion index in the 

ARSLN3 formulation  
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Fig. 3. An example of zeta potential in the AR-SLN3 formulation 
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 E/(4 -  L/�TEM  >@ ��@	�SLN >'��� L�
�� ��
�  

Fig. 4. TEM image of SLN containing spherical Artemisia extraction 
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Fig. 5. Comparative graph of control release, RA-SLN4 and RA-SLN3 formulation in buffer environment 

PH=7.4 
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Abstract 

Sleep disorders are a common issue among university students, particularly military 
cadets who are exposed to greater physical and psychological stress. This study aimed 
to examine the effects of a four-week co-supplementation of magnesium and vitamin D 
on sleep quality and circadian rhythm in cadets of Imam Ali Officers' University. This 
quasi-experimental, double-blind study followed a pretest-posttest design with a control 
group. A total of 30 cadets were randomly assigned to either the experimental group 
(receiving magnesium and vitamin D supplements) or the control group (receiving a 
placebo). Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), 
and biochemical levels of serum melatonin, 25-hydroxyvitamin D, and magnesium were 
measured. Paired t-tests, analysis of covariance (ANCOVA), and multivariate analysis 
of covariance (MANCOVA) were used to test the hypotheses at a significance level of 
0.05. The results showed that in the supplement group, serum levels of melatonin, 
magnesium, and 25-hydroxyvitamin D significantly increased, and overall sleep quality 
scores improved. However, multivariate between-group analysis did not confirm 
significant differences across all sleep components. These findings suggest that the 
combined intake of magnesium and vitamin D may lead to partial improvement in 
certain aspects of sleep and circadian rhythm regulation. The use of these supplements 
is recommended as a simple and practical approach to enhance sleep quality among 
military students. 
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Table 1. Mean and standard deviation related to age and sports history of the subjects 

Variable Group Number Mean SD Independent t-test 

Age (years)   
Mg and vitamin D intake 15 20.93  2.37  

t = - 0.35, p – 0.726  
Control 15 21.20  1.69  

Height (cm) Mg and vitamin D intake 15 178.26  8.11  t = 0.15 , p = 0.888  
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Control 15 177.80  8.75  

Weight (kg) 
Mg and vitamin D intake 15 72.20  6.03  

t = -0.11 , p = 0.906 
Control 15 72.46  6.22  

BMI (kg/m2) 
Mg and vitamin D intake 15 22.74  1.54  

t = -0.36 , p = 0.715  
Control 15 22.93  1.31  

  

  

 5	�F2- (MR' eS,s0cH* &�G
0fC' )��  5�'
� (,�
  &�
  t�!	 	
0
�� )�'�_ &���.  

Table 2. Significance level of the Shapiro-Wilk test to check the normality of the research variables. 

Variable Group Measurement 
stage Statistics p 

Melatonin (Pg/ml) 
Mg and vitamin D intake 

Pre-test 0.90 0.09 
Post-test 0.90 0.132 

Control 
Pre-test 0.90 0.121 
Post-test 0.90 0.122 

25-hydroxyvitamin D 
(ng/ml) 

Mg and vitamin D intake 
Pre-test 0.92 0.205 
Post-test 0.93 0.280 

Control 
Pre-test 0.94 0.498 
Post-test 0.95 0.573 

Magnesium (mg/dl) 
Mg and vitamin D intake 

Pre-test 0.94 0.420 
Post-test 0.93 0.320 

Control 
Pre-test 0.94 0.473 
Post-test 0.95 0.578 

Sleep quality 
Mg and vitamin D intake 

Pre-test 0.90 0.105 
Post-test 0.94 0.398 

Control 
Pre-test 0.96 0.811 
Post-test 0.89 0.068 

  

  

5	�F 3-  �'?, ��R � 
0fC' �� "C# �	 (* )�'�_ >!�C�@��A �0U0I.  
Table 3. Results of the dependent t-test on the health dimension variable of sleep quality. 

Mean 
difference df T p 

Effect size 
(Cohen's d) Group Variable 

0.80 14 2.56 0.022 0.66 Mg and vitamin D intake Subjective quality of 
sleep 0.06 14 0.14 0.887 0.03 Control 

0.80 14 2.25 0.041 0.58 Mg and vitamin D intake Delayed falling asleep 
0.06 14 0.14 0.887 0.03 Control  
0.86 14 2.22 0.043 0.57 Mg and vitamin D intake Sleep duration 
0.26 14 0.71 0.484 0.18 Control  
0.13 14 0.43 0.670 0.11 Mg and vitamin D intake Sleep efficiency 
0.13 14 0.45 0.653 0.11 Control  
0.06 14 0.16 0.869 0.03 Mg and vitamin D intake Sleep disorder 
0.06 14 0.23 0.818 0.05 Control  
0.13 14 0.52 0.610 0.13 Mg and vitamin D intake Sleeping medicine 
0.06 14 0.32 0.751 0.07 Control  
0.26 14 1.07 0.301 0.27 Mg and vitamin D intake Daily functioning  
0.20  14 0.41  0.683  0.10  Control impairment 
3.06  14 3.64  0.003  0.93  Mg and vitamin D intake Total sleep quality 

score -0.20  14 -0.15  0.882  0.03  Control 
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Abstract  

This research was conducted to investigate the effect of Micrococcus luteus bacteria on 
the blood indices, and immunology of common carp fry (Cyprinus carpio) in 
Mirzakochek Khan Fisheries Science and Industry Training Center and Shahid Ansari 
Bony Fish Reserve Reproduction and Regeneration Center in Gilan was carried out 
during May to August 2023. In this experiment, Micrococcus luteus isolated from the 
digestive tract of common carp was fed to commercial pellet food of 300 pieces of 
common carp juveniles (28.018 ± 2.87) for 8 weeks in a completely randomized design 
with 5 treatments and 3 replications (20 pieces of fish in each tank) used. Mixing fish 
feed in the suspension of Micrococcus luteus, 5 types of diets with different 
concentrations of Micrococcus in the pellet including 106, 107 cells/g were prepared as 
treatments 1, 2 and control without bacteria. After 56 days of feeding with these 
treatments, different levels of Micrococcus luteus bacteria in the diet of common carp 
fry increase the amount of The values of hematocrit, red blood cells, and hemoglobin, 
values of MCV and MCH MCHC, neutrophil and monocyte, sodium, lysozyme, and C3 
in treatments 1 and 2 were significantly higher than the control treatment. In this regard, 
treatment 3 had the highest values, but the amounts of calcium, phosphorus, IGM, and 
C4 in the control treatments, treatments 1 and 2 did not have a statistically significant 
difference. There was a significant difference between the number of gram-positive and 
gram-negative bacteria in the digestive tract and water of the rearing tanks compared to 
the control treatment (p < 0.05). Analysis of the results showed the benefits of using M. 

luteus probiotic in the diet of common carp fry in some cases. M. luteus is usually not 
pathogenic for fish. Therefore, the use of this probiotic in common carp farming to 
increase the ability deal with diseases is recommended. 
 

Keywords: Common carp, Micrococcus luteus, Blood indices, Immune indices. 
 

  

Journal of Animal Biology, Summer 2025; 17(4):115-128 
 
 

ISSN: 1735-9724 

Research Article 



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

116 

 

  

�01	23. �2�*�	Micrococcus luteus  �,
 2	 �42	 54���� , ���4 �67	 ����. ���8

 
�9*�:��;8   

�.2�8 +,- ���)*1*� �2=*. �>2)?@1 � �)�AB.�=@�	 
�C��
2 ����)* +,- ��283  

1- ��� 	
���
� 	��� � ���� ��
���� 	
���
� � ����� ����
�� �  �
!� "#�$% �
&'( �
��
' ����) �	
���
� ����� � 

*���� �����
�� �+�� �(��(  

2- -��)  �	��� ��.
� /0(�-
1�2(3 "��'( 3(��� �.
��(��( �  

3- ��� 	
���
� -��) "����� 5�67 �"��8� -�(3( 9� ���������:� �
&'( ����) ;�3�: "����� +!��/<.( ��/= �+�� �(��(  
*?�@A� 	
$�
B�: dr.keysami@gmail.com 

     :+D
��3 E��
�21/01/1404                           :���I: E��
�03/04/1404  

DOI: 10.60833/ascij.2025.1206510 

��)/�  

 J��
� K�(L���M!�  "'�����NO� ��&�
�Micrococcus luteus   ��PQ
�
R� �"2�Q "!S�( LT� ".�S#� ��U� "R
�

)Cyprinus carpio (����� ���� �3  "����  �
!= � 5�67XY�� (����  ��ZB� ���� � �
Q��
'�
� � ��
Q[  �
�R
�

 ?�Q �3 ���) ��
\2( /�<� "2(��&'(-
��
R  3(3�� 
� +�<$�3�(1402 ./� 5
82( ��
��� K�( �3M. luteus  -/�(/^  �(

+6: ��
8� �(I_ L� ".�S#� ��U� "R
� ��(�) -
1&'3 300 LT� L#`a) ".�S#� ��U� "R
�87/2 ± 018/28 	/� L� (8  L&dR

L�	��=  e�% X���
�  �3 "D3
\�3  � �
S��3 ) �(�B�20 L#`a X2
� �R �3 "R
�( ./� -3
d&'(  
��3�� f�6��  "R
� �(I_

���A2
U'�' �3 luteusM.  �3  
� -��^ g�2+M6_�
R  h6&��M. luteus :9�
� +6: �3 610 �710 5�) �3 ?�6'L��(�!7 

�
R�
S�� 1 �2 �  �( /#� ./� L�<� ��&�
� ��/� /R
�56  ���"R3(I_  
���&�
� h6&�� e�`' M. luteus LT� -��^ �3 �
�R
�

".�S#� ��U� ���a ?�$6) �+�����
SR ��3
��  ��3
�� �K���6)�SR � ��QMCV  �MCH MCHC� �+�'�2�� � 9�D����2 

i�/' �� i�����. 3C �3 �
S�� 1  �2 "!#� 9B� L� .3�� /R
� �
S�� �( �&��� ��(3 �
S�� L`�(� K�( �31  (�(3 (� ��3
�� K��&���

3��. ��3
�� 
�( i�A6���dAD � IGM  �C4 �3 �
S��  �/R
��
S�� 2  "!#� 	�
d�.+�(/2 ��
�� �(3  3(/#� K����&�
�
R 5�) �

 � +$Z���&�
�
R�3 3�^�� "d!� 5�) � X2
� j� � ��(�) -
1&'3"!#� k�&Q( /R
� �
S�� L� +$A2 ����: �
R3�� �(3 

)05/0p <  .(X�������: �( -3
d&'( /�(�D �9=
0 *�
&2 M. luteus LT� "�(I_ -��^ �3 ��U� �
�R
� 3�(�� "Q�� �3 (� ".�S#�

.3(3 �
�2 M. luteus ��
S�� "R
� �(�� lm�S#�.+A�2 (� K�(�(��  ".�S#� ��U� "R
� ����: �3 X�������: K�( �( -3
d&'(

 
� L6�
�� �(�� ��(�D( +<^��
S��
R .+'( 3
<!��: 9�
a  

��)?* "��?* �".�S#� ��U� :Micrococcus luteus� PQ
�
R� "2�Q �PQ
�
R"!S�( �.  

68�E8 

��
S��
RL� �"R
� �+2�d7 -n�� �"�
��&�
� �
R

-/S7 9B�� �� 
� "R
� ����: +#!= L� +'( �(

 3�/0 L2m
' ��(�D( 
� �o
0 ?
0 �3 L� +'( L^(��

12 L� /=�3+'( /�� ?
0 �3 +7�' )1 �2.(  -��)

 p�
&�AeromonasL� �-n��Aeromonas 

hydrophila-3�&A) g(�2( �L2�) �( �("R
� �
R �
R

������� ��
���� ����� ����� �
��� ��
���� ����	�
 1404 � "�#�$128-115 

 1735-9724ISSN: 

�0�,FC 6:�E8 



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

117 

 

"R
� 	
a�( "R
) � K���� j� +
� (� "�
��3 �
R

"� �(�a ��NO� /R3)3(. ".�S#� ��U� "R
� )Cyprinus 

carpio( X����� �(�� i<� L2�) K���� j� ����:

 3�$<� � +'(����: +���/� ��(�D( 
�  +��
�� K�(

L2�)  ��(�� �3��
S��
R  L� +'( ")��� �.
Y

����:(�� �� 
� "R
� �
)/!R3/!&AR L^.   ���1��:

 ���
S�� �
��3 
<B����� "&2� 
� "� ��<r s7
� /2(��

iA�2
)�(��B�� �
�
�� � 3�� ��(3 L� 5�
�� �
R

"&2�X�����L� t�
� � "R
� �3 (� 
R3�(I1� 
^ )4.(  

"S�� �K�( �� -��7 ��B�� +'( KBS� "2
��3D ��6

 /�d� "R
� �(�� L� (� ��(�) -
1&'3 �3 "#�$%

/!� �
<� �+'( )5 �6 �7( K��1�
^ �n�(�&'( K�/!Y .

"���B��/o �( -3
d&'( �(�� �+'( -/�3
<!��: 
R

L� 
� X�������: �( -3
d&'( /!2
� ?�&!� 9�(�7 �(�!7

"B�u�.���� L� X�������:iA�2
)�(��B�� �(�!7 �
R

 � 
R�S�� �( ��
�A� 9�
� -/2���&�
�
R  h��#�

"�"� "D
� �(/�� L� ���8� 	��= �3 L� /2�� /!2(��

 ��(�D( (� �
���� +��' � /�� /!R3)8 �9(. ( �3��D

L!��R �R
� s7
� X�������:R ��U� ����: �


/� ".�S#�+'( - )4(. �S��	Saccharomyces 

cerevisiae    و "Q��L��'"���B�� �
R  �(�!7 L�

X�������: ���� �3 ����:"� -3
d&'( 
<2� ./2��

"S'��_ �/!&A�2 (���
S�� � -3�� �3 /!2(�� "� � /2(

 	/� L� �3�� �
$2( t�(�� �3 � /!�
� L&�(3 
�� 
�0(

/!2
S� -/2� "2m�%. X�������: �( -3
d&'( -����( L� 
R

-3�� "���B�� ?3
#� 3�$<� 9�.3ivR �  �&<� jI^ �

 � ��(�) -
1&'3 �3 "�(I_ 3(��-�<��� �( �&��� �

 "�(I_ 3(��-3
d&'(-/�  ��(�D( � L!��R �R
� �

 �3 /���35(3���:�
R� �(/_���
R  ��(�� �

�������: +'( ��(�D( L� �� �)49(. �( X�������: 
R

L��(�!7  "!S�( i&A�' X��
� +<^ � /�� p�
�

 -3
d&'(�") 3��6(. X�������:
R  
�

iA�2
)�(��B�� -/2� �
RL��(�!7 -(�60 � K@S`� "

i&A�'��( ?�&!� �(�� "#�$% "B�u�.�����B�� �
R

 j�A
��"/2�� )10( .-3
d&'(  �(�� 9'�&�
� �(

 �( ���1��:��
S��
R   �( -3
d&'( K��1�
^ K��&<�

&2�"�����X
R 9B�!D��6D � K�A�
���&:�( ��M2 "�

+AR )3.( k/R  �Z�(/0 L� �
���� /�.�� "1��SR

 "R33�' �Z�(/0 �(�� /�.�� -3�
� � "�(�
� �/2
'�

X�������: ��
0 "�(I_ -��^ .+'(L2 
R 3(�� 
<!�

"� K��O� (� ����o �Iw�"� LB6� �/!� �( "B� /2(��

 � "����: �
���� +��' xd0 �(�� 
R�
BR(� K��&<�

 +��
�� ��(�D(��
R �(�7 � y�&'( L���
S�� 9 (�

3�B6S7 K�!TSR ./�
� X�������: t�
� 3�$<� �3 
R

 �R
� J��% �( "����&�
�
R� ��
S��) .+'( (�11 .(

 3���
� z�\Q �3 �3
�� 	
���
���&�
�
R� 

���� �3 X�������: �( "Q�� � L&D�) 	��= ����:

	
$N( �
R3�B6S7 K�( z�\Q �3 -/���&�
�
R 

 ��
' �(�� "&�
a�  D3 9�
���&�
�
R K�SR � ��%

-/2�(3�
� "!6� �( ���)�6^ �(�� "B�������: �
R

 �/���&�
�
R� ��
S�� �( �
���� "��(�) L.�. �3 (�

 �1�3 /�� �-/2�(3�
� 	
$���� {��� J��%��&�
�
R 

 "!S�( i&A�' X��
� � �
B� � (I_ �(�� +�
a� 
� �

S
� +<^ �3 �
����p�
� �&<� 9 � "`�
� �
R

 (� /��"��(�� 3�� ��[ )12 .(X�������: �3��D( 
R

 "���B�� ?3
#� 3
8�( s7
� "R
� "�(I_ -��^ L�

K��
&�� L6S^�( /�d� 	
$���� K&Q
' �-3�� � 
R

i��2� �( "Q�� i&A�' "�� �
� ��(�D( � X��
� �
R

+�.
#D ��(�D( �"!S�( L� � "S��2� � "��(�) �
R

3"� "�(I_ e�`' L#'�� � /�� ��(�D( �� ?
$23�� 

)13 �14.(  "��Q PQ
� �u�.��
SR �
R�&�(�
:

 ./!&AR "R
� +��' "�
���( �(�� X�������: ���8�

"� "�(I_ -��^ 
� -(�SR 3�$<� |^�� /2(��

PQ
�
R� "!S�( � "2�Q  "R
� �33�� )7 �15 �

16.(  
� f
$��( �3 �3�/
� 	
#.
`���NO� 

X�������: ��Q /�d' ?�$6) 3(/#� PQ
� �� 
R



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

118 

 

 �
�R
�5
82(-/�  P��� ".�-/�  X��
� L� +'(

"&2� {`' ��(�D( 
� "!S�(�3
�3�(3 f
$��( 
R )16 (

(�Y  3�B6S7 9�$a �( ".�6' 9�(�7 "Q�� L�

?�$6) ���&�'�)
D+�'�d!. +�.
#D � /�d' �
R
R 

"R
� "!S�( i&A�' �3 (� "S<� ��2
R "� 
d�(./!� 

K�(�3?�$6) "!S�( i�M!� ���(��: "��(�) f
$��( �
R

 t'�� �
A2( /�d'��&�
�
R�  3�^�� X�&�m/�'(

) +'(17(. L&A^�� �
v7( K�����&�
�
R �

 L� /!&AR 
��&�
��/�d�� � y�6�'
��&�m X�������:

 ./!&AR t$��� -/� ��S�� "!$. 	m�\
� 
� lm�S#�

 ��
'��&�
�
R"B�������: � 9�
� M. luteus �coli 

Escherichia �Lactococcus lactis  �Streptococcus 

thermophilus �Enterococcus durans � Bacillus 

Coagulans "�/!�
� )3 �18.( M. luteus  �( -/�(/^

 ��(�) -
1&'3Oreochromis niloticus  �i.
' l(�R
r

 �(��O. Niloticus "� L�67 "&A�2�)
&2� �N( � 3�� �`Q

��
S�� ��&�
� (�Aeromonas hydrophila  9�
7

 "S' "&U'Aeromonas  +�(3 K���� j� �
�R
� �3

)15(. L���&�
� �"6���%  M. luteus   9�.3 L�

"�
<�)n��  L�3�(3L� � �
R��S�� �(�� 3/#&� ��%

�(�a -3
d&'( 3��� "�(I_ 3(�� h6&�� +'( L&D�) �

"&0  /�� �( ���1��: �3��&�
�
R XS� ��v� �

"�!�/ )19 �20 �21.(  K�!TSR� �( ��
�A��&�
�
R 

9�'
�) �
R��&�
�
R (
R3
2���3�' � X�&�m/�'( �

L� ���� 	
2(��0 �(�� X�������: �(�!7

"�
���(-/�/2( )22 �23 �24 �25 �26 .( �8&A^ 
�(

iA�2
)�(��B�� �(��L� �/�/^ �
R L� �(�!7

/2��) �(�a -3
d&'(3��� X�������:   �3 �
!TSR

+'( +��.�(L� �o
0 L#.
`� �K�(��
!� .��M!�  "'���

��&�
� ��NO� M. luteus    ��PQ
�
R� �"2�Q "!S�( 

LT� ".�S#� ��U� "R
�)Cyprinus carpio ( ���� �3

 � �
Q XY�� (���� "����  �
!= � 5�67 �����

 /�<� "2(��&'( �
�R
� ��
Q[ ��
'�
� � ��ZB� ����

-
� ?�Q �3 ���) ��
\2( 3(3�� 
� +�<$�3�( �
R

1402 ./� 5
82(  

 , G.�8H,
��  

 K�( �3J��
� M. luteus  -/�(/^  ��(�) -
1&'3 �(

+6: ��
8� �(I_ L� ".�S#� ��U� "R
� 300  L#`a

LT�) ".�S#� ��U� "R
�2,87±28,018 	/� L� (8 

 L&dRL�	��= �3 "D3
\� ~��
� e�% X�3  � �
S��3 

) �(�B�20 L#`a X2
� �R �3 "R
�( /� -3
d&'(. 

-3
d&'(3��� ��
8� �(I_ �3 K�( ��
���  +��� �(

 L�<� 
��/�3�)��&�
� . ���:X���� -3
d&'(3��� �3 K�( 

��
��� �(  9
� �( �
Q XY�� (���� ���� -
1��
���

 �u�.�!B���� /��( "'
!��
� L&�� "\\�� -u��:

 L� �
����l�$a y���
R�  ".�B6� � "�
�S�����

3�� -/�3�) "�
'
!� /� L�<�. K�( -3����D �"���B�� 

M. luttius 3��  �+��
R� "�
��&�
� �3  +�� t�
�

(TSA)  �3 37 L^�3 "&2
'3(�) L� 	/� 24  +7
'

 /� L��B2(;: ����( 3(/#� �
R L!)�: B��9�-/� �3 

�R +6: ��
S� � 3(/#� L� �(�( �R �"6��&�. #�K�� 

) /�3�)27(. �( �R X� �( A2
U'�'����
R 
�� 

<�L�-/�  j� �3�S2 LD
o( �( ;: � L&�(3�� �6US' 
�

� �`�� 2 �( +M6_  ��&�
�) /� L�<�610 � 710 

5�)/?�6'.( ��:���"2
 ��&�
�
R 
� 	
!�n.� i�/' �3 

t�(�� ( 9��&' � L� ��� ���A.��( 5
82( /� )28� 

29.( ^-���
R <�L�-/� L���Q"  K�( 
�+M6_
R  iR

-3�-/�  �
�3 
� ��� �3 ;U' �40  L^�3&2
'"3(�) 

 	/� �35  +7
'X�Q /�3�) 
� �10  /=�3

 L�
2�� y
'( �� +��%��
��/!��  �
�&Q( �3 "�(I_

+D�) �(�a 
R��m )30( -��^ . �
�R
� L8� ��U�

/R
� �
S�� �3 ".�S#� 
� -3
d&'( �( /!���D -/���[ 

L&Q
' �/� ".� L� ��
R M. luteus  "B�������: LD
o( 

./�3�12 LT�"R
��
R ��U� ".�S#� L���M!� 

 	/� L� ��
��� t�(�� 
� ��
)�
'3 ��� 3  -/7�



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

119 

 

 �3 � -/� "R3(I_ (
�� L2
Q�
�) +6: �(I_ 
� ��� �3

 ./2/� ��(/<12 ��
��� t�(�� ���
��� -��3 "%

L� 	
d6�"� +$N � ��
S� L2(��� ��%/�.  +�d��

L� j�-�(/2( L2(��� ��% � 	�(�0 L^�3 ./� ���)

pH L�-
1&'3 X� L6�'�pH   L^�3 � �&�

	�(�0*!' YSI -�(/2( ./�3�) ���) ?�6
� �n�A�(

�&� �n�A�( 
� ��2YSI  ?/� �V5 )USA 
� p
�2��� � (

 �
2
R *!' p
�2��� �( -3
d&'( ),Taiwan 93715 HI ( 

-�(/2(���)  ./�3�)R
� ����: -��3 5
S�( �( ;:��
 

� �R �3 3�^����
S  ?���D �( -3
d&'( 
� � ��
S�

��� )/2
��
� /=�3"  �R�X � �(�
R�
S  
R�(�B� �



�./� L$'  
100   ×3(/#� "R
� �3 �(/&�( -��3/3(/#� "R
� �3 �
�
: -��3= 

�
�� /=�3 "R
� )%( 

 G.�;
 I));
��?*��� ����2�*�	 :L���M!� "'��� 

	(���w� �3 9�B�� "!6� "�
��&�
� �3 �
<&2( -��3 

L2�S2��(3�� /� 5
82(. (/&�( �3 ��� 9$a �( 

L2�S2��(3�� L�Iw� �
�R
�  `a-/� � �3 L�(3( �( �R 

�(�B� 3 3/7 "R
� L���% "D3
\�  �( ./� L&D�)

5���(��� �( 5(/��R  � j� L2�S2 
R3  "R
� 3/7

L2�S2�� -/#� � -3�� �( �  -/� ��(3�� +�� �(�� 
R

L2�S2 "�
��&�
� ��
S� � ��
S� ./�3�) ��(3��

+a� L�<� 
� "�
��&�
� ?
��2 ?�6
� �3 ".
��' �
R

) K�.
'5/8 �3 (5
#% XS2 �&�. �3 5�)10   � +a�

 �
)� +!����2 �3 ;U'TSA  �( /#� ./�3�) ��:24 

 
�48  �
�3 �3 "�
��&�
� +�� ����: �( +7
'32 

"&2
' L^�3L!)�: 3(�) +$N � ��
S� L&D
�/�� �
R

) /2/�3�)18.( "!6� -
1&'3 t'�� ��
S� � �&2
�

 L� -/� ��
'(/^ ��&�
� 3/8� "�
'
!���� �
R

 +D�) 5
82( ".�B.�� � "�
�S��)30 .(  

 KL��54������4 ������ : �3�-��3 �
�
: 

��Q �
R��&�
D ���
��� +�����
SR 9�
� "'
!�

)Hct(?�$6) �(��� �/�d' �
R )WBC( �(��� �

?�$6)���a �
R )RBC�( K���6)�SR �(/�� )Hb �(

) ���a ?�$6) X� i80 K�12
��MCV K�12
�� �(

 ���a ?�$6) X� K���6)�SR)MCH /=�3 K�12
�� �(

 ���a ?�$6) X� �3 K���6)�SR +M6_)MCHC(  �

��Q "�
�S����� �
R�&�(�
:  � �dAD �i�/' 9�
�

3(/#� �3 i�A6� 5  3/7 �R �( "R
� ����) /�=

-�(/2( ("D3
\�/� ���) )31(. "� �( ;: ��R

"R
� �3�S2L� 
R 9) �3�: L6�'�) X���250ppm �(

��QL.
� �
<&2( �/��� ��R
�' �( ���) ./� 5
82( 

5/0 "6�� �2�' �3 ��Q �&�.2 "6�� L!��
UR ��&�.

"'��� +<^ �
R��Q'
!�" � 
� -3
d&'( �( �2�' 

"B�&'�: 2 "6����&�.  -3
� /a
D3
�#2(/o� 5/1 

"6��+<^ ��Q �&�. PQ
�
R� "�
�S�����  +�(3��

k��r �3 � k��/!:( /� ��(/<12. ��(� ��
'(/^ 

 �5�'L2�S2� ��Q �
R 	/� L10 
� L��a3 +7�' 

1600 L��a3 �3 ��3 u��d��&2
' /� . 5�'��
'(/^ 

-/� -�(/2( �
�� 
����) �"�
�S����� �
R�&�(�
: �3 

 ����D80- L^�3 "&2
'3(�)  ��(/<12./�  

 I));
 ��2*�
���)Hct( :��B�� ��� �( 

 /� -3
d&'( +�����
SR)32(.  

 I)	�?O��� 
.�E8 I));
)Hb( : +��2
�' ��� �(

 -
1&'3 � K���6)�SRSysmexlys /� -3
d&'( )24.( 

 �3 �&��&D��&BU'( -
1&'3 �( -3
d&'( 
� ���2 jI^

?�%��� 540  ./� -/2(�Q �&��2
2+�
<2�3 �(/�� �

L2�S2 K���6)�SR ��M23���  "!
!� L� L^�� 
�

L`�(� y
'( �� � 3�(/2
&'( ��� �|A0�� 5�)/'3" -

./�3�) K��#� �&�.  
Hb (g dL-1) = (L2�S2 OD/3�(/2
&'( OD) × 3�(/2
&'( +M6_ 

 P82Q ��=?O H
���)RBC( :�( ��
SR �&��&�'

 -3
d&'(/�. ���� 
� ��B'��B�� "'/7 "�
S240 

  ��� ���25  � /�3�) i�M!� "�
�?�$6) 3�^�� �
R

 �34 XY��  ���  � ��
!�1 XY��  ��� "`'�  �(

25  ��� XY�� /� ��
S� )31(.   



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

120 

 

 I));
54����� P82Q ��=?O : i80 K�12
��X� 

) ���a ?�$6)MCV K���6)�SR K�12
�� �(X�  ?�$6)

) ���aMCH K���6)�SR +M6_ /=�3 K�12
�� � (

 �3X� ) ���a ?�$6)MCHC t�(�� y
'( �� ( ���

/� L$'

� )31(. 

?�$6) 3(/#�]) ���a �
R1000000 "6�� �3 /(|#B� �&�

+�����
SR (/=�3) [×10 = (�&�.�&SD) MCV 

?�$6) 3(/#�]) ���a �
R1000000 "6�� �3 /(|#B� �&�

5�)) K���6)�SR/'3".�&� [(×10 = (?�6' �3 5�)�B�:) MCH  

]5�)) K���6)�SR /(/=�3) +�����
SR/3'".(�&�[ ×100 = 

5�))/'3". (�&�MCHC  

 �� ��=?O H
���)� )WBC( : 3(/#� ��
S�

?�$6)j
$0 +U�: �( -3
d&'( 
� �/�d' �
R �(3

?�$6) ��
S� z�\��) /�d' (��n2��) �
R

 .+D�) 	��= (/�d'  

��=?O �Q.2�R. �$
G I));
�)�� ��� :X�  -�`a �(

L2�S2 ���Q  �3X� "&2
' 5m �
<&2( ��&� -3(3 �(�a

L$. � /��1�3 5m � L��(� 
�� 30  
�45  �� L^�3

��� -�`a�  ��Q "&a� .+D�) �(�a ��Q �3 �'(�'

L$.�  5m2  p�&�� 9\D)2 (5m  �+D
� �
�&2( 
�1 

�
�D 
� � i���	+7�' +Q(�!B� 5m �2  5m {`' �3

1 �6^ +S' L�  +��0 � -3(3X�  ��&A) L6#�

/!2
� ./� 3
8�( 9�
� �/� X�Q �( ;:  ��&A)

�3 "2�Q -
1��
��� �(�R ���Q���  9B.( t'�� 5m

 ?�2
&� 
AS�) ?�6
� 
� �
�
: �3 ./� +�$Z� P.
Q

�2� ./� �����;:���( 5m �3 � ��&A� j� 
� 
R

?�$6) ��
S� �(�� ./� X�Q �
�( �
�3 /�d' �
R

 
� ���2 ��B'��B�� �( "'/7100  K_�� �

 �( "&SAa �
� K�( �(�� ./� -3
d&'( ���'�S�(

 �(�(3 L� ��&A)1L�m� �2� � ".�6' �&<� �����

 ��
S� � +D�) �(�a "'/7 ��� 3��L�	��= 

?�6' 3(/#� �/�'� 
� "T�:�
� 3/7 L� 
R200  5
82(

/� �R /=�3 5
82(�' .1 ?�$6) �( ��Q /�d' �
R

 /� L$'

�)31 �33(.  

��.��.I):�	�?O , I)8�=:- �S* I)T
,2C �2)O : �(/��

5�) /0(� 
� K���$.� � 9� K�@���:/'3". ��� L� �&�

�2�+A�� +�� �( -3
d&'( 
� � "8!' ��(�<�) "S��

 
� |���� L� �&��&D��&BU'( -
1&'3 � (�(��(?�%��� 

546  � �&��2
2585  �&��2
2�8!'3��� .+D�) �(�a 

�(/��  9� K�@���: �( K���$.� �(��� J��d� 
� K�.���6)

/� L$'

� L2�S2 �R �(�� )34.(   

��.��.��� �2)O2��R , �)�?* ����� ��� : ���

"6�� /0(� 
� i�/' ��� L� �&�. �� ?��8!' L6#� "

6D 
��&��&D i-�(/2( �/� ���) )5(.  �(/�� �8!'

 i�A6�|A0�� "6�� /0(�5�)/'3".��� L� �&� 

�2� 	��= L%���� +�� �( -3
d&'( 
� � "8!'

-�(/2( �(�� � +D�) �( ���2 jI^ �(��� ���)

 
� �&��&D��&BU'( -
1&'3?�%��� 500  �&��2
2

./� /R(�Q -3
d&'(  +�� �( -3
d&'( 
� �dAD �(/��

 -
1&'3 �( -3
d&'( 
� � X��&��&D ��� L� L%����

 
� �&��&D��&BU'(?�%��� 340 /0(� 
� � �&��2
2 mg 

1-dl -�(/2(./� ���)  

��.��.���?9�* �2)O��� C3  وC4:  ��.�SR y
'( ��

?�$6)/!d'�) ���a �
R (SRBC)  �
�  ���Al‐

Dohail ) �(�
BSR �2009(-�(/2( ./� ���) )5( .  

IgM : �(����/������2�S�(��&�/� -3
d&'( X .  

���,P�U �):�;R �.P)8 :�( ��� Clerton  �(�
BSR �

)2001 (-3
d&'( �/. �( m i������(��&'(-/� �( 

-/�d'� ��i��� �L�<� �(�"!
!� � 3�(/2
&'( -3
d&'( 

/� �R
� y
'( �� i�����m +�.
#D �( /0(� �R .

) jI^001/0  � K��#� (L��a3 �3*�
&2 |A0�� -u ml

1-min 1 /� L$'

� )31.( 

6�PL
�
�8- S)?#
, : �(5�2 �(�D(SPSS 21   ����� �

-3(3 �!�(�: ��1.( �3�� ?
��2� 
R  ;2
��(� ��.
2� ��2

X�LD�%  +A�)"��� K� � ;�.(� ?
B'��� �(

 � /R
� -��) K�� 	�
d� 3�^� "'���) "!&&��



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

121 

 

(
R�
S�� � �
�  ��� X��&�(�
: 
2 ����� )"'��� 


R/=�3 	�
d�( ./� -3
d&'(  

V����  


&2�* �&�
� ��
S�� 
R -��) �3� ���
S  �3 /R
� �

(���t 
����R
1�"  /^ �3(?� 1 � 2 ���
 3�)�-/ 

 y
'( �� .+'("'��� �35
82( �
R 3��� �3 -/�

 3(/#���&�
�
RLT� ��(�) -
1&'3 �3 3�^�� � -

��U� �
�R
� L� /�3�) -/R
��  9� 3(/#���&�
�
R  �3

 	�
d� � -3�� +�
N 
R�
S�� LSR�� 3(/#� �3 
R

��&�
�
R5�) �5�) � +$Z� �3 +AR "d!�

��&�
�
R5�) � 3(/#� K��&��� +$Z���&�
�
R  �3

�
R�
S�� 1  �2 /�3�) -/R
��.  3(/#� K��&S�

��&�
�
R5�) �+$Z�  3(/#� K��&��� ���&�
�
R �

5�)"d!� /�3�) -/R
�� /R
� �
S�� �3.  K��&S�

 3(/#���&�
�
R5�) ��
R�
S�� �3 "d!�1  �2 -/R
��

"'��� � 
R�
�� L� L^�� 
� ./�3�)5
82( �
R -/�

��&�
� �(/�� ��(�D( M. luteus LT� "�(I_ -��^ �3 -

 3(/#� ��(�D( s7
� ".�S#� ��U� �
�R
���&�
�
R �

5�) ��( K�( L� /�3�) ��(�) -
1&'3 �3 +$Z�

"�"R
� +��
�� ��(�D( s7
� /2(�� 9�
�� �3 
R

��
S��
R .33�) g�(�� �3 ��U� "R
� /�.�� ��(�D( � 

"'��� 
�5
82( �
RLT� ����: ��
�� j� �( -/�-

-��^ 
� L� "2
�R
� ��U���&�
� ��
0 �
R M. luteus 

L�Iw� ��&�
� /a
D L� /R
� -��) � /23�� -/�M. 

luteus  j� /�3�) P��� 3�� "�(I_ -��^ �3

2�
��" LT� L�
� ".�S#� ��U� �
�R
� -��^ �
R

L�Iw� ��&�
� K�( ��
0�� -��^ 
� � /23�� -/� 
R

 ��&�
� /a
DM. luteus  3(/#� 3����&�
�
R �3 9� �

�� k�&Q( � 3�� ��(�� iR
� l
$���� ��
�� 3(/#� �3 
R

��&�
�
R L� "2�
�� �3 .3�� +$Z� 5�) � "d!� 5�) �

�� "�(I_ -��^ �3 ��&�
� /= �3 
RM. luteus   

 3(/#� 3�� ��m
���&�
�
R5�) � ./�3�) �&��� +$Z�

LT� "�(I_ -��^ L� /R
� �
S���� ��U� �
�R
� /a
D 
R

 ��&�
�M. luteus    3(/#� 3����&�
�
R "d!� 5�) �

�� �3"'��� 
� .3�� -/�'� �Z�(/0 L� 
R �
R

5
82("� �M2 L� -/� ��&�
� �(/�� ��(�D( L� /'�M. 

luteus �3  3(/#� ��(�D( s7
� "�(I_ -��^

��&�
�
R ����: ��
�� j� �3 +$Z� 5�) �/�3�) 

 i�(�� ��(�D( � L$6_ K�( L�M. luteus   s7
� L� 3��

 /����&�
�
R./�3�) ����: t�(�� 3�$<� � /�d� � 

L� *�
&2 ��
�� ��.
2� �3+'3  "'��� �( -/��

 � 
R�
S�� K�� j� "�
�S�� �B���D �
R��w&� 
R�(�B�

"!#� k�&Q( L^�3 "�
�S���B���D �
R��w&� .3�$2 �(3

 �?�6
� �n�A�( �	�(�0pH  �3 |���� L� p
�2��� �

 -3�/
�30-26 "&2
' L^�3 �3(�)7/8-3/7 

"6��5�)/ ��&�.27/7–2/7  �02/0-011/0 

"6��5�)/ ./�� +'3 L� �&�.L� *�
&2+'3 ?
��2 -/��

 +�d�� -3�/
� �3 � -3��LT� ����: |'
!� "R
�

3�� ".�S#� ��U� )51-��) j� +�d�� K�� .( �
R

"!#� k�&Q( /R
� �
S�� K�� � /�3�12 -/R
�� �(3

"!#� k�&Q( ��2 h6&�� �
R�
S�� j� +�d�� �(3

) /�2 -/R
�� ��
��05/0>  p.(  "'��� �
R��&�
D

��Q'
!�"  � ��Q "�
�S�����LT� �
�� /=�3 �-

 ".�S#� ��U� "R
�+
� ��
0 �
S��  
� L�Iw�M. 

luteus  	/� �3 /R
� �8 ����: L&dR  k�&Q(

"!#���(�D( �3 ��
�� �(3 � 
R��&�
D K�( +�d�� 

 �
�� /=�3LT�"R
�3(3 �
�2 /R
� L� +$A2 
R 

 ?�/^)3 �05/0<  p(.  

 
  

  

  



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

122 
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�
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S� �L�Iw� ".�S#� ��U� ��(�) -
1&'3 �( -/�+M6_ 
� -/� h6&�� �
RM. luteus  �3-��)
R  
Table 1. Logarithm of bacteria counted from the digestive tract of common carp fed with different concentrations of 

M. luteus bacteria in groups 
Treatment2  Treatment1 Control Variable 

7.9a 7.9 a 7.8 a Logarithm of total bacterial counted (CFU/g)  

7.5b 7.5b 1 a Logarithm of Gram-positive bacteria counted (CFU/g)  

2.01  b 2.01 b 5.9 a Logarithm of Gram-negative bacteria counted (CFU/g) 
"!#� k�&Q( L2
�2 h�3� �R �3 K��m �
ASR ��_ k��0) +'( �(305 /0 < p �(?�&!� L�Iw�) ?�6' �d= +M6_ 
� -/�M. luteus �3 ((I_ 5�) �
S�� �1 

L�Iw�) +M6_ 
� -/�610  ?�6'M. luteus   �
S�� �((I_ 5�) �32 L�Iw�) +M6_ 
� -/�710  ?�6'M. luteus   �3)((I_ 5�  
Non-identical Latin letters in each row indicate significant differences (p < 0.05). Control (fed with zero concentration of M. luteus 
cells per gram of food), treatment 1 (fed with a concentration of 106 M. luteus cells/g of food), treatment 2 (fed with a concentration 
of 107 M. luteus cells per gram of food) 

 
  

 ?�/^2-  3(/#� i&��
1.��&�
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R��
S� �L�Iw� ".�S#� ��U� j� ���� �( -/�+M6_ 
� -/� h6&�� �
RM. luteus  �3-��) 
R  
Table 2. Logarithm of bacteria counted from the water tank of common carp fed with different concentrations of M. 

luteus bacteria in groups 
Treatment2 Treatment1 Control Variables 

5.9  a 5.9 a 5.9 a Logarithm of total bacterial counted (CFU/ml) 

4.09 b 5.01 b 1 a Logarithm of Gram-positive bacteria counted (CFU/ml) 

2.3  b 2.3 b 5.3 a Logarithm of Gram-negative bacteria counted (CFU/ml) 
  

  

 ?�/^3-  ��Q �
R��&�
D ��Q "�
�S����� �
R�&�(�
: �"'
!� LT� �
�� /=�3 �K�12
��) ".�S#� ��U� "R
� 	± (�
�#� k(�
2(  
Table 3. Hematological factors, blood biochemical parameters and survival rate of common carp fry (Mean ± SD) 

Treatment2  Treatment1 Control  Variables 
15423 ± 3516 b 16071 ± 6052 a 15016 ± 6251 b )6Number in microliters x 10( RBC 

a 225  ±731  a 251  ±732  b 156  ±521  )310Number in microliters x (WBC  
8 ± 0.1b 8.6 ± 0.1a 7.6 ± 0.2b Hb(g/dl) 

37.1±0.92 a 39.4±0.5 a 35.2±0.77 b Hct(%)   
269 ± 0.5b 273 ± 0.9a 267 ± 3.2b MCV(fl) 
54.4 ± 0.5b 55 ± 0.1a 51 ± 0.5b MCH(pg)  
20.4 ± 0.1a 20.5 ± 0.1a 20.4 ± 0.1a MCHC(g/dl; %) 
24.8 ± 1.2a 24.8 ± 0.9a 18 ± 0.9b Neutrophil(%) 
78.4 ± 0.5a 78.6 ± 0.5a 71 ± 0.6b lymphocyte(%) 
4.1± 0.5 a 4 ± 0.0 a 3.4 ± 0.5 b Monocyte(%)  

136 ± 1.7 b 140 ± 1.2 a 134 ± 0.38 b )mg/dl( Na  
15.8 ± 1 a 15.4 ± 0.5 a 12.4 ± 0.5 b C3(mg/dl)  

12.08 ± 1 a 12 ± 0.0 a 8 ± 0.0 b C4(mg/dl)  
16.4 ± 1 a 16.6 ± 1.2 a 13.6 ± 1 b Lysozyme(u/ml/min)  
12 ± 0.5 a 12 ± 1 a 11 ± 0.0 b Ca(mg/dl)  
15 ± 0.0 a 15 ± 0.5 a 13.6 ± 1 b P (mg/dl)  
24 ± 1.8 a 23 ± 1.3 a 19.6 ± 0.5 b IGM(mg/dl)  

83.3 ± 0.97 b 97.5 ± 1.19 a 85.3 ± 0.17 b Survival percentage (%)  
"!#� k�&Q( L2
�2 h�3� �R �3 K��m �
ASR ��_ k��0) +'( �(305 /0 < p( .) +�����
SRHct?�$6) �(��� �() /�d' �
RWBC ?��$6) �(��� �(  �
�R

) ���aRBC K���6)�SR �(/�� �()Hb) ���a ?�$6) X� i80 K�12
�� �(MCV ���a ?�$6) X� K���6)�SR K�12
�� �()MCH    +�M6_ /�=�3 K�12
��� �(

 ���a ?�$6) X� �3 K���6)�SR)MCHC(  
Non-identical Latin letters in each row indicate significant differences (p < 0.05). Hematocrit (Hct), White Blood Cell Count 
(WBC), Red Blood Cell Count (RBC), Hemoglobin (Hb), Mean Red Blood Cell Volume (MCV), Mean Cell Hemoglobin (MCH), 
Mean Cell Hemoglobin Concentration percentage (MCHC) 

  



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

123 

 

W#	  

 *�
&256  ���"R3(I_  ��
0 �(I_ 
�M. luteus  ��NO�

"!#� �( �3
�� 3(/#� �� ��(3
R��&�
D��Q � "'
!�

LT�+�(3 ".�S#� ��U� "R
�.  M. luteus  L��8� �3

 KBS� L� 3�(3 ��2 "�� �
R i&A�' �3 ".� 3(��

 /2(�� "� K�( ./!� XS� �Iw� 3(�� LQ�Y L� +'(

 (� ��� i.
' t�
� � -3(3 ��(�D( (� j� +�d�� �(��

L2�) ./!� 3
8�( ".�S#� ��U� �( "=
Q �
R

����B��y�� "� /!!� /�.�� /�� p�
� 3(�� /!2(��

 
���&�
�
R��
S�� � -��.
� ��% L� � /!!� �
<� (� (�

"R
� �(�� ./!�
� /�d� 
<2� i&A�'��( �3 
RM. luteus 

lm�S#�+A�2 (� ��
S�� "R
� �(��   K�( /!�(�� �

( �R
� �3 z(�Q �N�� "����: ���� y�&' +'(

)9 �32 .(M. luteus  ��
' � �
@���: �( "d6&�� g(�2(

i��2� g(�2("� /�.�� (� 
R L� /!��"/2(��  3(�� g(�2(

 �Iw� 3(�� L� � -3�S2 L��8� (� "�(I_ 3(�� � ".�

9�
ajI^ �1�3 k�% �( ./!� 9�/$� M. luteus    
�

 3(�� /�.��+2�  e��( jI^ �3 +�
a� � ?
��&�
�

  S8� � 3
�3�( 
� "&0 � "�(I_��&�
�
R�  �3 �u��
:

��m ��(�) -
1&'3 /!� "� ���)�6^)35.(  K�( �3

 {`' 
� -��^ J��
�610 L� (I_ 5�) �3 ?�6' ��%

"!#��(3 e�`' ��
' �( �M. luteus    � 
R�
S�� �3

 /R
�����N(��  �3 X�������: "����N( .3�� {`'
610 /�3�) /��
� �3/#&� 	
#.
`� t'�� )36 �37 �

38.( �&S� ��N
�  ��m
� {`' �3M. luteus �3  �
S��2 �

l�$a   J��
� �3Panigrahi �(�
BSR � )2004(  /��
�

 3�� -/�3�))39 ( �� �3 L�����N("  "B�������:

�&�m �y�6�'
�&a�"L�  +M6_��&�
�  +D� ��m
�

 ��&�
� �� K��
: +M6_ (�Y LB!�( �3 .3�� (/�: �R
�

 3(3 �
�2 ���m
� "����N(��N
� /�
�  +M6_ �3 �&S�

 L� ��m
�L$!^
R�  �/�
� f���� ���� "&A�� t�
�

y�&'( j� �3 ��&�
� +M6_ ��(�D( (��� � -3�� (�

 �R
� (� ��m L�Iw� �(����"/R3 �
�2 L#.
`� K�( .

 3(3 X�������: +M6_ L�L���M!�  �( ���)�6^

 � m
� �(��� k�\�&2�3L8�  �R
�����N("  �

 /�
� /�.�� L!��R ��(�D(L���Q" 3��� �
B� +a3 
� � 

)30.(  ��
S� *�
&2��&�
�
R LT� L�m �3R
�"�
R 

".�S#� ��U� ����: ��
�� j� �  k�&Q(

"!#��(3 K�� (� ���&�
�
R�  �
�2 /R
� � 
R�
S��

) 3(305/0< p i�(�� .(��&�
�
R�  -��) �3 "d!� 5�)

 �( /R
�-��)
R�  K�/� /�
� K�( �3�� ��m
� �
S��

 L� /�
� 9�.3M. luteus  3(�� �3
�� �(/�� L�+2� 

 	
$���� � ?
��&�
�&2�""B�����  ����: t�
� �3

 3�Q�
'
R�� "� /!�)18� 32� 40.( M. luteus  /�.��

&2�"X�����"�
R "� L� /!��"/2(��  �( "#�'� h�%

��&�
�
R�  � ��(�R�"��(�R  K�� �( (�) 3�$�32(. 

K�!TSR  M. luteus �( ��
�A� /�.��&2�"X������
R 

 K�'���&�
� ��TSR ?�S#��" /!�)41 .( L� K�(��
!�

 �M2�"/'�  L���&�
�
R�  
R�
S�� �3 "d!� 5�)

L�'�L6� ��&�
�
R� M. luteus   L&��-/�  
� �M. 

luteus  -/� K��1�
^ /�
�)42(.  i�(�� ��(�D(M. 

luteus LT� L�m �3R
�"
R  ����: ��
�� j� �

��
S� �3  J��
� K�(�"/2(�� �
�2-/!R3  �  S8�

 ���)
^M. luteus LT� �/� �3R
�"
R ��
�� j� � 

 �M2 L� ./�
��"/'� ��&�
�
R"�  /!2(�&� L� �3

-
1&'3 LT� ��(�)R
�"
R  /!�
�  S8� � /2�� |.
_

 kI0 �(�� "��Q L!��) /�
���&�
�
R� ���
S�(�  �(

 "B�������: +�.
#D g��� � ���� ��(�) -
1&'3

/!�
� )36 �42 �43.(  ��
�� ��.
2� �( 9=
0 *�
&2

-3(3 3(3 �
�2 J��
� K�( �
RL� X�������: �( -3
d&'( 

M. luteus ��NO� "!#� �( �3
�� 3(/#� �� ��(3


R��&�
D� 2�Q"!S�( � " LT� ".�S#� ��U� "R
�

+�(3. -��) �o
0 L#.
`� �3L�Iw� �
S�� �
R 
� -/�

 X�������: ��(�D( /R
� -��) L� +$A2"!#��(3  �3

 3(/#���Q ���a ?�$6) ���6)�SR +�����
SR � K�



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

124 

 

 �N( "'��� 
� L� +'( L&D
� /R
� -��) L� +$A2

Carnobacterium  "R
� "2�Q �
R�&�(�
: ��

?�a �m�12�K��
S�� Khattab  �(�
BSR �)2006 �(

 X�������: �N( "'���Micrococcus luteus  �

Psuedomonas  
�:��� "R
� "2�Q �
R�&�(�
: ��

Oreochromis niloticus 3�(3 +R
$� )21( .

Ferguson  �(�
BSR �)2010 ( /23(3 �
�2 �R
� L�

"!#��(3 �
�R
� �3 +�����
SR i80 �3 �L�Iw�-/� 

X�������: 
� Pediococcus acidilactici -/R
�� "� -

3�� �".  i80 � ���a ?�$6) 3(/#� 3��� �3

 	�
d� �K���6)�SR"!#��(3 �+�(/2 3�^� )25(. 

?�$6) 3(/#� ��(�D( ���a � L8�&2�3 �R
� -�(/2( ��� 

�
�2-/!R3 ��A� �R
� �
�&2( �n�A�( L� +D
�+'
R� 

L�	�
$73�1���(�D( 
� � +M6_ ?�$6) ����a +�6�
a 

jI^ �&��� �n�A�(  �(j��� � �
�&2( �n�A�( �3 

+D
�
R ��m
� �"3�� )44(. �(��� �&S� K���6)�SR � 

L���  $� �R
� +�D�r 9S0 ��n�A�( KBS� +'( 

�8!� �R
� L� {`' �n�A�( ��Q �3 �
�R
� -��) 

�/R
� -/� L� L� $� ��� "2
�R
� L� 
<!� �( -��^ L�
: 

L�Iw� X�������: �3��D( ��/� �"/2/�� +'( KBS� 

"�
2(�� ���3�/
� �3 �O�K� �n�A�( t�(�� �3 ��_ 

L!�<� L� �
�2 L� �n�A�( ��(�D( "�/�
� �
�3 L6S^�( 

�m
� i�(�� �&A� � _-�� )L&�(3 ./!�
� �(���  +�.
#D

�"R
� 	(���w� �"6\D �
�3 �j� L^�3 ����� 

�j� ")3�.� K' � L�Iw� "R
� �� +M6_ K���6)�SR 

��Q  /2�N��)45.( -��)L�Iw� �
RX�������: 
� -/� 

 L� +$A2 ���m
� K���6)�SR � ���a ?�$6) �(/��

��Q �n�A�( "�
S� l
$���� � /!&�(3 /R
� -��) 

L�?�$6) K���6)�SR L6�'�"� ?
�&2( ���a �
R./�
� 

 K���6)�SR95 /=�3  ".�6' 9Q(3 K�@���: 9� �(

"� 9�
� (� ���a ?�$6)K�(�( .3�� ��1.( +R
$� ��

?�$6) �(��� 	(���w� ��Q K���6)�SR � ���a �
R

^��L���I: .+'(  {��6���&�
�
R X�&�m/�'( �

+�'�d!. ��(�D( |^�� 
R"� K�( /�d� �
N� L� 3��

��(�� �3 ���� +��
�� ��(�D( L� �8!� 9S7 ��
S��
R 

+'( )46y�6�'
� �/�&U:�B�6) ".�6' -�(��3 .( 
R

?
#D J��% �( +'( KBS�+�'�d!. ��
' L� 
R

 3�� �8!� ���� 3�^�� "!S�( E'
: ��(�D()47 .(

 ".�6' X��
�)+�'�d!. ��(�D( � /�d' ?�$6) �
R

/#� 9�L2
1�� ��(�D( � 
Ru
D���
� 3(�� ��� (��(�Q 

 +'( +�SR( �(�(3 ?(��SR "!S�( �()16(. K�!TSR 

 /R
� -��) L� +$A2 "B�������: �
S�� �
Ru
D���
�

��� "�
2(��L2
1�� �(�� ���/2�(3 ��(�Q )15(. 

 �R
� |^�� �
���� p(��Q L� X�������: �3��D(

?�$6) 3(/#�"� ���a �
R 3(/#� �R
� 3��

?�$6)-3�.� �
�:��� +�����
SR � ���a �
R L� -/�

 �u��
:Mycobacterium marinum "� L� /2(��

 �8!� X�&�'��B�� "S2� � X������U�R ��&A)

3�� )17.(  *�
&2 y
'( ��J��
� K�( -3
d&'( � �(

X�������: M. luteus ��NO� "!#� ��(3�� (�D(�� 

LT� ��Q K���6)�SR ��3
�� ".�S#� ��U� �
�R
�

 �3 .+�(3 �J��
�Al‐Dohail �(�
BSR � )2009(  ��

 ���L��)"�
���D� "R
� /� 9=
0 L8�&2 K�( ��2 

)5(��(�D( . {`' �
R��&�
D ��Q "'
!�

�8!'3��� �3 K�( ��
��� "�/2(�� L��(�!7 "\Q
� 

+<^ 3�$<� i&A�' "!S�( "R
� ".�S#� ��U� ?
$23 L� 

L�Iw� 
� -��^ ��
0 X�������: y�6�'
��&�m  /�
�

)48.( +!S6U�
� �( 
R"6=(K���  ?(��SR E'
: �(�^(

/!&AR  i<� "��2 "!S�( i&A�' �3 �`Q ���� �3 L�

 "�
2(�� L� +'( "2���
� i��2� X� i�����m ./2�(3

 g(�2( L��8���&�
�
R�  K�!TSR .3�(3 (� +$Z� 5�)

� 
� |���� �3 i<� "��2
 "Q�� +!S6U���&�
�
R� 

) 3�(3 "d!� 5�)49.( �� J��
� *�
&2 y
'(  Abd El-

Rhman  � �(�
BSR)2009�( (  �
R3�B6S7 g(�2(

X�������:�
R  ".�6' � "2�Q "!S�( E'
: X��
�

+'( )1(. ���
2�&.� +�.
#D "'��� �( 9=
0 *�
&2 



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

125 

 

 �
S6US� C3 �C4 �(��� L� 3(3 �
�2C3   -��) �3

L�Iw�X�������: 
� -/� M. luteus  (� �(/�� K��&���

".
0�3 +�(3 �
S�� � /R
� -��) �3 L�2  ��3
��

�&S�  �12
�� L8�&2 K�( .3����NO�  +$Z� � "$A2

X�������: M. luteus +!S6U�
� +�.
#D ��R
� 

 J��
� *�
&2 K�!TSR .+'( ".�S#� ��U� ?(��SR

 �o
0�
�2-/!R3 ��NO� X�������: +$Z�  -3
d&'(3���

�� ��(�D(  .3�� ?(��SR i�����m ��3
��K�7�3?
0 

 �
S�� �3 ��w&� K�( �(/��L�Iw�-/� 
� X�������: M. 

luteus    9B� L�"!#��(3 � /R
� �
S�� �( �&��� �

L�Iw�-/� 
� �
S��2 3��. ?�$6) �3 i�����m /�d' �
R

 /�.��"�3��  �i���  �3 "7
D3 9�
7 K�( �/� /�.��

 /R
� -��^ 
� L�Iw� 3��� �
S��"�/2(��  9�.3 L���NO� 

LT� "!S�( i&A�' �� X�������: K�( "B��
� �
�R
�

/�
� ".�S#� ��U� )1(. ��3
��  IgM  PQ
�)

"!S�( �!�(� "�
���( �
S�� -��) �3 (��Q "&Q
!�1 

 �2 K�7�3 .3�� /R
� -��) �( �&��� 	�
d� L� ?
0

-/R
��"!#� -/�
�( �3�$2 �(3  L� L^�� 
� �u�2�S�(

(K�L� ��&�
�
R� "&2� /�.�� "B�������: �3 (� �3
�

"� X��
� �/� {`' ��(�D( K�(��
!� �/!!�IgM  �3

 "B�������: �
R�
S��9�
a�
M&2( +'( )9 �25 (I. .(

 
� �o
0 J��
� �3 "'���3��� X�������: -3
d&'(

 ��(�� �3 +��
�� ��/� "!S�( i&A�' X��
���
S��
R 

"� ��(�D( (� /R3)27(. �
�2 *�
&2  �
S�� �3 L� 3(32 

�( -3
d&'( 
�) M. luteus �&��� +M6_ 
�(�  i�/' 9�
7

 9B� L� ��Q"!#���(3  �
S�� �( �&���1  /R
� �

 .+'( 
� "��ASRL&D
��
R  *�
&2 �J��
� K�(L�(�(-/� 

 t'��Taati  �(�
BSR � )2011( ��: L� 3(3 �
�2

����X�  �
2
� /��
�
'�1�.(L��(�!7  � "!S�( p�
�

 L&��m�S'( ��(�D( �3 "<^�� 9�
a 	(�N( �(�(3 �/��

 �Ca2+� + K+ � Na � Mg2+ �3 ��Q 5�'

D9��
�R
�  �(�^L�Iw�-/� ��: K�( 
� X�����

�"/!�
� )50(. �( -3
d&'( (I.  "'���3��� X�������:

 � i�/' ��� ��(�D( |^�� �o
0 J��
� �3

+�
<2�3 L��(�!7  � "!S�( p�
��
�� /=�3 ��(�D( 

 9S7�"/!�. X�������: 3�B6S7 t�
� 3�$<� �3 
R

�R
� J��% �( "�� ��&�
�
R� ��
S�� (� +'()51(. 

	(�N( X�������: +$Z� 
� �"����: �
���� �3 
R

 ��M2 "��
d&� -
)/�3<�L!���
'  � "B���D �
R�&�(�
:

 "����: t�
� "�
�S����
R � �&�( �( ���1��: �

 9�(�7 
� -��
$����
S�(�  �
���( K�!TSR � �
R�&�(�
:

 L8�&2 �3 � "!S�( � "2�Q�
�� /=�3  "����: �
����

 	
���
� �3�"��
S�  "���� K���
� t'���
�/� 

+'( -/� )22 �23 �24 �25 �42(.   

��)6LO)2�  

X�������: ��
0 "�(I_ -��^L2 
R �Iw� 3(�� 
<!�

 (� ����o�O�"� K�"� LB6� �/!� K��&<� �( "B� /2(��

 � "����: �
���� +��' xd0 �(�� 
R�
BR(�

�� +��
�� ��(�D( y�&'( L� 
R9�(�7 � ��
S�� (�

/�
�.  ��&�
�Micrococcus luteus �"/2(�� L��(�!7 

LT� �3 X�������: .3�� �
B� ".�S#� ��U� "R
�

�"�(��  K�(��&�
�
R  
� (� +M6_610  ?�6'�3 )�5 

�(I_ L� �(I_ LT� � -3�S2 3�(� ".�S#� ��U� "R
�


R��&�
D/�� 3�B6S7 L8�&2 �3 "!S�( � "2�Q �  �

�
�� /=�3 LT�".�S#� ��U� "R
� 3�$<� (� ./���� 

Y	��8 

1. Abd El-Rhman AM, Khattab YA, 
Shalaby AM. Micrococcus luteus and 
Pseudomonas species as probiotics for 
promoting the growth performance and 
health of Nile tilapia, Oreochromis 
niloticus. Fish Shellfish Immunol. 2009; 
27(2):175-180. 

2. Garibaldi L. The FAO global capture 
production database: a six-decade effort to 
catch the trend. Mar. Policy. 2012; 
36(3):760-768. 

3. Aubin J, Gatesoupe FJ, Labbé L, Lebrun 
L. Trial of probiotics to prevent the 



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

126 

 

vertebral column compression syndrome in 
rainbow trout (Oncorhynchus mykiss 
Walbaum). Aquac. Res.2005; 36(8):758-
767. 

4. Yahav D, Franceschini E, Koppel F, 
Turjeman A, Babich T, Bitterman R, 
Neuberger A, Ghanem-Zoubi N, Santoro A, 
Eliakim-Raz N, Pertzov B. Seven versus 14 
days of antibiotic therapy for 
uncomplicated gram-negative bacteremia: a 
noninferiority randomized controlled trial. 
Clin. Infect. Dis.2019; 69(7):1091-1098. 

5. Al‐Dohail MA, Hashim R, Aliyu‐Paiko 
M. Effects of the probiotic, Lactobacillus 
acidophilus, on the growth performance, 
haematology parameters and 
immunoglobulin concentration in African 
Catfish (Clarias gariepinus, Burchell 1822) 
fingerling. Aquac. Res. 2009; 40(14):1642-
1652. 

6. Ali A. Probiotics in fish farming. 
Evaluation of a bacterial mixture. Rapport-
Sveriges Lantbruksuniversitet, 
Vattenbruksinstitutionen (Sweden). 2000. 

7. Ali FH. “Probiotics feed supplement" to 
improve quality of broiler chicken 
carcasses. WJDFS. 2010; 5(1): 93-99 

8. Anderson DP, Roberson BS, Dixon OW. 
Plaque-forming cells and humoral antibody 
in rainbow trout (Salmo gairdneri) induced 
by immersion in a Yersinia ruckeri O-
antigen preparation. J. Fish. Res. Board 
Can. 1979; 36(6):636-9. 

9. Balcázar JL, De Blas I, Ruiz-Zarzuela I, 
Cunningham D, Vendrell D, Múzquiz JL. 
The role of probiotics in aquaculture. 
Vet. Microbiol. 2006; 114(3-4):173-186. 

10. Weston DP. Environmental 
considerations in the use of antibacterial 
drugs in aquaculture.1996: 140-165. 

11. Vine NG, Leukes WD, Kaiser H. 
Probiotics in marine larviculture. FEMS 
Microbiol. Rev.2006; 30(3):404-427. 

12. VidyaLaxme B, Rovetto A, Grau R, 
Agrawal R. Synergistic effects of probiotic 
Leuconostoc mesenteroides and Bacillus 
subtilis in malted ragi (Eleucine corocana) 
food for antagonistic activity against V. 

cholerae and other beneficial properties. J. 
Food Sci. Technol. 2014; 51:3072-3082. 

13. Kim DH, Austin B. Innate immune 
responses in rainbow trout (Oncorhynchus 
mykiss, Walbaum) induced by probiotics. 
Fish Shellfish Immunol. 2006 Nov 1; 
21(5):513-524. 

14. Verschuere L, Rombaut G, Sorgeloos P, 
Verstraete W. Probiotic bacteria as 
biological control agents in aquaculture. 
Microbiol Mol Biol Rev. 2000; 64(4):655-
671. 

15. Brunt J, Austin B. Use of a probiotic to 
control lactococcosis and streptococcosis in 
rainbow trout, Oncorhynchus mykiss 
(Walbaum). J. Fish Dis. 2005; 28(12):693-
701. 

16. Irianto A, Austin B. Probiotics in 
aquaculture. J. Fish Dis. 2002; 25(11):633-
642. 

17. Oyetayo VO, Oyetayo FL. Potential of 
probiotics as biotherapeutic agents targeting 
the innate immune system. Afr. J. 
Biotechnol. 2005; 4(2):123-127. 

18. Hoseinifar SH, Roosta Z, Hajimoradloo 
A, Vakili F. The effects of Lactobacillus 
acidophilus as feed supplement on skin 
mucosal immune parameters, intestinal 
microbiota, stress resistance and growth 
performance of black swordtail 
(Xiphophorus helleri). Fish Shellfish 
Immunol. 2015; 42(2):533-538. 

19. Aly SM, Ahmed YA, Ghareeb AA, 
Mohamed MF. Studies on Bacillus subtilis 
and Lactobacillus acidophilus, as potential 
probiotics, on the immune response and 
resistance of Tilapia nilotica (Oreochromis 
niloticus) to challenge infections. Fish 
Shellfish Immunol.  2008; 25(1-2):128-136. 

20. Kesarcodi-Watson A, Kaspar H, 
Lategan MJ, Gibson L. Probiotics in 
aquaculture: the need, principles and 
mechanisms of action and screening 
processes. Aquac. J. 2008; 274(1):1-4. 

21. Khattab YA, Shalaby AM, Abdel-
Rhman A. Use of probiotic bacteria as 
growth promoters, anti-bacterial and their 
effects on physiological parameters of 



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

127 

 

Oreochromis niloticus. InProceedings of 
international symposium on Nile Tilapia in 
Aquac. J. 2005;7:156-165. 

   22. Brunt J, Newaj‐Fyzul A, Austin B. 
The development of probiotics for the 
control of multiple   bacterial diseases of 
rainbow trout, Oncorhynchus mykiss 
(Walbaum). J. Fish Dis. 2007;30(10):573-
579. 

23. Dimitroglou A, Merrifield DL, Moate 
R, Davies SJ, Spring P, Sweetman J, 
Bradley G. Dietary mannan oligosaccharide 
supplementation modulates intestinal 
microbial ecology and improves gut 
morphology of rainbow trout, 
Oncorhynchus mykiss (Walbaum). J. 
Anim. Sci. 2009; 87(10):3226-3234. 

24. Drabkin DI. Crystallographic and 
optical properties of human hemoglobin. A 
proposal for the standarization of 
hemoglobin. Am. J. Med. 1945;209:268-
270. 

25. Ferguson RM, Merrifield DL, Harper 
GM, Rawling MD, Mustafa S, Picchietti S, 
Balcàzar JL, Davies SJ. The effect of 
Pediococcus acidilactici on the gut 
microbiota and immune status of on‐
growing red tilapia (Oreochromis niloticus). 
J. Appl. Microbiol. 2010;109(3):851-862. 

26. Hoseinifar SH, Khalili M, Rostami HK, 
Esteban MÁ. Dietary 
galactooligosaccharide affects intestinal 
microbiota, stress resistance, and 
performance of Caspian roach (Rutilus 
rutilus) fry. Fish Shellfish Immunol. 2013; 
35(5):1416-1420. 

27. Rengpipat S, Rukpratanporn S, 
Piyatiratitivorakul S, Menasaveta P. 
Immunity enhancement in black tiger 
shrimp (Penaeus monodon) by a probiont 
bacterium (Bacillus S11). Aquac. J. 2000; 
191(4):271-288. 

28. Mortazavian A, Razavi SH, Ehsani MR, 
Sohrabvandi S. Principles and methods of 
microencapsulation of probiotic 
microorganisms. Iran. J. Biotechnol.   2007; 
5(1):1-18. 

29. Rokka S, Rantamäki P. Protecting 
probiotic bacteria by microencapsulation: 

challenges for industrial applications. 
Eur. Food Res. Technol. 2010;231(1):1-2. 

30. Keysami MA, Mohammadpour M, Saad 
CR. Probiotic activity of Bacillus subtilis in 
juvenile freshwater prawn, Macrobrachium 
rosenbergii (de Man) at different methods 
of administration to the feed. Aquac. Int. 
2012 Jun; 20:499-511. 

31. Blaxhall PC, Daisley KW. Routine 
haematological methods for use with fish 
blood. J. Fish Biol. 1973;5(6):771-781. 

32. Nwachukwu U, George-Okafor U, 
Ozoani U, Ojiagu N. Assessment of 
probiotic potentials of Lactobacillus 
plantarum CS and Micrococcus luteus CS 
from fermented milled corn-soybean waste-
meal. Sci. Afr. 2019;6:e00183. 

 33. Carnevali O, de Vivo L, Sulpizio R, 
Gioacchini G, Olivotto I, Silvi S, Cresci A. 
Growth   improvement by probiotic in 
European sea bass juveniles (Dicentrarchus 
labrax, L.), with particular attention to IGF-
1, myostatin and cortisol gene expression. 
Aquac. J. 2006; 258(1-4):430-438. 

34. Lee JS, Cheng H, Damte D, Lee SJ, 
Kim JC, Rhee MH, Suh JW, Park SC. 
Effects of dietary supplementation of 
Lactobacillus pentosus PL11 on the growth 
performance, immune and antioxidant 
systems of Japanese eel Anguilla japonica 
challenged with Edwardsiella tarda. Fish 
Shellfish Immunol. 2013; 34(3):756-761. 

35. Wang YB. Effect of probiotics on 
growth performance and digestive enzyme 
activity of the shrimp Penaeus vannamei. 
Aquac. J. 2007; 269(1-4):259-264. 

36. Keysami MA, Shalmani AZ, Mojdehi 
MA. Effectiveness of Bacillus subtilis on 
growth and survival of common carp larva 
in non-earthen ponds. Anim. Environ. J. 
2021;13(3):261-268 [In Persian]. 

37. Reid G, Sanders ME, Gaskins HR, 
Gibson GR, Mercenier A, Rastall R, 
Roberfroid M, Rowland I, Cherbut C, 
Klaenhammer TR. New scientific 
paradigms for probiotics and prebiotics. J 
Clin Gastroenterol. 2003;37(2):105-118. 



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �128-115���)* +,- � �.
�/�� , 

  

128 

 

38. Tookmehchi A, Shamsi H, Meshkini S, 
Delshad R, Ghasemi Moghanjoei A. 
Dietary administration of vitamin C and 
Lactobacillus rhamnosus in combination 
enhanced the growth and innate immune 
response of the rainbow trout, 
Oncorhynchus mykiss. ISFJ. 2012; 
21(3):13-22. 

39. Panigrahi A, Kiron V, Kobayashi T, 
Puangkaew J, Satoh S, Sugita H. Immune 
responses in rainbow trout Oncorhynchus 
mykiss induced by a potential probiotic 
bacteria Lactobacillus rhamnosus JCM 
1136. Vet. Immunol. Immunopathol. 2004; 
102(4):379-388. 

40. Keysami MA, Mohammadpour M. 
Effect of Bacillus subtilis on Aeromonas 
hydrophila infection resistance in juvenile 
freshwater prawn, Macrobrachium 
rosenbergii (de Man). Aquac Int. 2013; 
21:553-562. 

41. Sugita H, Miyajima C, Deguchi Y. The 
vitamin B12-producing ability of the 
intestinal microflora of freshwater fish. 
Aquac. J. 1991; 92:267-276. 

42. Moriarty DJ. Interactions of 
microorganisms and aquatic animals, 
particularly the nutritional role of the gut 
flora. Microbiology in poecilotherms. 
1990:217-222. 

43. Mazurkiewicz J, Przybył A, Sip A, 
Grajek W. Effect of Carnobacterium 
divergens and Enterococcus hirae as 
probiotic bacteria in feed for common carp, 
Cyprinus carpio L. Fish Aquat Sci.  2007; 
15(2):79-92. 

45. Houston AH, Cyr D. 
Thermoacclimatory variation in the 
haemoglobin systems of goldfish (Carassius 

 

 

 

 

 

 

 auratus) and rainbow trout (Salmo 
gairdneri). J. Exp. Biol. 1974 Oct 1; 
61(2):455-461. 

46. McLoughlin IJ, Voss AL, Hale JD, Jain 
R. Cosmetic efficacy of the topical 
probiotic Micrococcus luteus Q24 in 
healthy human adults. Cosmet. 2024; 
11(4):122. 

47. Vázquez JA, González M, Murado MA. 
Effects of lactic acid bacteria cultures on 
pathogenic microbiota from fish. Aquac. J. 
2005; 245(1-4):149-161. 

48. Talas ZS, Gulhan MF. Effects of 
various propolis concentrations on 
biochemical and hematological parameters 
of rainbow trout (Oncorhynchus mykiss). 
Ecotoxicol. Environ. Saf. 2009; 72(7): 
1994-1998. 

49. Sun YZ, Yang HL, Ma RL, Lin WY. 
Probiotic applications of two dominant gut 
Bacillus strains with antagonistic activity 
improved the growth performance and 
immune responses of grouper Epinephelus 
coioides. Fish Shellfish Immunol. 2010; 
29(5):803-809. 

50. Taati R, Soltani M, Bahmani M, Zamini 
AA. Growth performance, carcass 
composition, and immunophysiological 
indices in juvenile great sturgeon (Huso 
huso) fed on commercial prebiotic, 
Immunoster. Iran J Fish Sci. 
2011;10(2):324-335. 

51. Jöborn A, Olsson JC, Westerdahl A, 
Conway PL, Kjelleberg S. Colonization in 
the fish intestinal tract and production of 
inhibitory substances in intestinal mucus 
and faecal extracts by Carnobacterium sp. 
strain K1. J. Fish Dis. 1997; 20(5):383-392. 

 



���� ����	�
 ��
��� �
��� ������ ��� ��
���� �����1404 "�#�$ �142-129� �
�() �*
�+�� , 

 

129 

 

 

 

 

Induction of Apoptosis in Ovarian Cancer Cell Lines By Galium verum 
Extract 

 
Fatemeh Keshvari1, Somayeh Arabzadeh1, Masoomeh Hasanbarani1, Fatemeh 

Akbarian1, Shadi Hajrasouliha2* 

 
1- Department of Biology, Faculty of Basic Science, Ale Taha Institute of Higher Education, Tehran, Iran 

2- Herbal Pharmacology Research Center, Tehran Medical Sciences, Islamic Azad University, Tehran, 
Iran 

*Corresponding author: Sh.Hajrasouliha@iautmu.ac.ir 

Received: 5 January 2025                                 Accepted: 20 April 2025 

DOI: 10.60833/ascij.2025.1195633 
 

Abstract 

Ovarian cancer has the highest mortality rate among cancers due to its asymptomatic 
course, late diagnosis, and recurrence. The first treatment approach for ovarian cancer is 
chemotherapy. However, due to many side effects, the response is transient and 
accompanied by relapse. Therefore, developing new treatment approaches for this disease 
is very important. Previous studies showed that milk cheese plant extract has anti-cancer 
properties and reduces cell proliferation. This study investigated the effect of Galium 
Verum leaf extract on proliferation behavior and induction of apoptosis in A2780 cancer 
cells in laboratory conditions. Cells were grown and multiplied in laboratory conditions. 
Then they were treated with concentrations (6.2-12.5-25-50-100 mM) of milk cheese 
plant extract for 24, 48, and 72 hours. The percentage of cell viability was evaluated by 
the MTT method. Changes in the expression levels of SORT1 and BIM genes in treatment 
and control conditions were evaluated by quantitative Real-Time PCR technique. Our 
results showed that the concentration of 25 mM of the extract caused a 50% decrease in 
the survival of the ovarian cancer cell line A2780 cells. At the same time, it did not 
significantly change the survival percentage of the fibroblast cells. Also, treatment with 
plant extract caused a twofold increase in the expression of the BIM apoptosis gene in 
cancer cells compared to control cells. The expression of the SORT1 gene in cancer cells 
treated with plant extract increased by 4 times compared to the control state. Therefore, 
from the observed results, we can understand the possible role of milk cheese plant extract 
in controlling the growth of ovarian cancer cells and inducing apoptosis in them. 
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G�% 1-  �%/ �F �*$��*% ��*� �/�R� �Y"'����0=*4 '���! 1��!�	!" ��:F
  
Fig 1. Effect of milk thistle plant extract on the growth of normal human fibroblast cells 
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G�% 2-  �%/ �F �*$��*% ��*� �/�R� �Y"'����0�!�	!" ,"�DE. ,�&�� 1  
Fig 2. Effect of milk thistle plant extract on the growth of human ovarian cancer cells 

 
 

 
  

G�% 3-  ,2 ,�*F �F �*$��*% ��*� �/�R� �Y"BIM  
Figure 3- Effect of milk thistle plant extract on BIM gene expression 
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G�% 4-  ,2 ,�*F �F �*$��*% ��*� �/�R� �Y"SORT1  
Fig 4. Effect of milk thistle plant extract on SORT1 gene expression 
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Abstract 

Global warming, with increasing temperature and acidification of ocean waters, has 
inevitable consequences for marine life. The aim of this study was to show the 
simultaneous effect of two factors, temperature and pH, on the growth of intertidal 
gastropods in the Persian Gulf in the future. For this purpose, 48 samples of Nerita 

textilis gastropods of approximately similar size and weight were collected in July 1402 
in the mangrove forests of Bandar Abbas and transferred to the laboratory. Then, initial 
measurements were made, including the weight, height, length and width of the 
gastropod shells. The samples were kept in 4 tanks (treatments) for 90 days. The tank 
conditions were as follows: Tank 1: ambient temperature (30°C) and ambient pH (2.8), 
Tank 2: ambient temperature (30°C) and lower pH (7.8), Tank 3: higher temperature 
(34°C) and ambient pH (2.8), Tank 4: higher temperature (34°C) and lower pH (7.8). 
The tanks were 100 liters and 12 specimens were maintained and cared for in each tank. 
After the experiment period, the measurements were repeated. Then, one-way ANOVA, 
Krukal-Wallis, two-way ANOVA and Tukey's post hoc test were used to analyze the 
results. Based on the results, it can be confirmed that low pH conditions reduced the 
density of the intertidal Nerita textilis even at ambient temperature. Temperature also 
had a significant effect on the height (height) of the Nerita textilis mussel at the end of 
the experiment. In addition, during the experimental period, the weight of mussels in the 
three tanks decreased significantly under the influence of temperature and pH changes. 
Therefore, the results indicate that the upcoming climate changes in the Persian Gulf 
can significantly affect the growth parameters of the intertidal gastropod mussel Nerita 

textilis. 
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<= ��N)�O ��@�� -�#%���  D��
 	 Nerita 

textilis  
� ���O 	 Neritidae  .�� 
��a?�  
� ���O

Neritidae D?O��� 	 
��
� ���O C��0 
����	 -�#

Neritimorpha  DP ��?�#n �qP  
�)
 �' � 
��' � �O


�iM -��
��* � �#r��B��� ���� � �# �#

�" �
��	D��
 .���P f�o  ����" 
� ���O C�  -�#

L��Li0 4�� �� ��&�� DRG�" ����, 	  
��P -!��

�i�� �
+�� s�^F C�  �����B�M - � � 
� ���O

 >j), � 
�0�P >j), �H�� �'�&@ �L�^" ���#

�" t�!' ���'����' )11(.  

F)
 ) 8,�2��  

C�����
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Z��0 [� ��Z��0 	  ��' 3��&� �# 1�"� : [)^" -

)30 �?��� D.�� (� �
 �pH ) [)^"2/8 �( Z��02 :

�"�) [)^" -30 �?��� D.�� (� �
 �pH C)��, �0
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 �

pH ^") [)2/8 �( Z��04�"� :) �0`�' -34  D.��

�?��� (� �
 �pH C)��,) �08/7.(  Z��0 �# ��12 
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 ������� 
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	 �� -�)
.�� ��X�  D����J -�#  

�8,8 K/5#
�� :��"	=Z� - ��=) Z��?" ��, -�# -

) Z��?" ��,�� � (D��WKruskal-Wallis - �' (

 -�/?�  �  �?' ) Z��0 �# -�� �' ��"	 �J  >��"	=


	 ��  �?" ��, �# - �' (>��"	=-�)
 �4�W ��*) 
��

 D��W�� - ��= ��"	= 	  .�� 
��a?�  (�	� � V��

 - �' � �"� �J  -� � ��E" ����'pH  B�M ��� �'

L�� -�" � �!. -�,Nerita textilis  -�/?�  ��

.�� 
��a?�  >��"	=  �&)RE0 ��"	= 	 tukey  - �'

��E" Bc?O  C?���Z��0 C)' � � %��  �' �#


	 ��  -�#�)d?"��� 	  .�� 
��a?�  
�� -�)
 � !� R 

4.3.3  � ��I� L)��0 � -��"= -�#��P ��X�  - �'

.�� 
��a?�   

  

 
 H��1 - ���)� �d. �)E*�" D��I� yW��") -� ��' ���)� �d. V��187/27  ���)� �d. 4�W �349/56( 

Fig. 1. Geographical location of the sampling sites (latitude 27.187°N and longitude 56.349°E) 

  
 H��2 - 
	 ��  
�^�) 4�W ����R" -�)
L) V�� �(W) �* � �(H C�  �� B�M  (DEF�G"  

Fig. 2. Measurement method of shell length (L), width (W), and height (H) in this study 

L����  

 3 �J pH  �� `�' -�"� � C)��,Nerita textilis  �?@
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[� �� �= ��P �?����, .��  �#B�M r�� �� �#


�/* 	  >��"	= 
��� 4�W r��IP !&� D' 
�)0 - 

 .��P  �), �))d0�'	 
�c� D'D?��, - B�M �^0 -�#

 �J pH C)��,.��' D?��� >#�P �0  
	�' �� �	� ����R"

 >��"	= ���"	D'W�� ��E"��  D?��� >#�P � � 

)05/0 < p(  4��.)1( .D'��W �	� ����R" D��

L���,Z��0 >��"	= ����, �� �# -�#2 �3  �4  	  �?IP


	 ��  ����R"-�)
 �� .��  >��"	= 	�o= �� 
��

 Z��04  eG� � �0`�' -�"� �')pH C)��, �* (�0

 4�W ����R" � D?� � >� !�  ��"	 �W �� B�M

 �� !)� B�M V�� C)$��)" .��  D?��� >#�P

Z��0 -�#2  �4  eG�)pH C)��, D?� � >#�P (�0

C�  �' .�� z)# �4�@ 	  � �P � 4�W ��* ����R"

��E" �))d0 >��"	= ���"	 
	�' �� V�� 
���� -� �

 �� )05/0 > p( 4��.)1� .( �"� DP � � ���� N��?

��E" �J  D��
 B�M (b�a0� ) �* �' -� �Nerita 

textilis  ��  D?� � >��"	= -�/?�  ��)05/0 < p( 

 4��.)2( . (�P�0 ��"	=) p�# ��, H)�^0 � D�!X0

��E" Bc?O Z��0 C)' � � -�#2  �4 �" �)��0  �.��P  

B�M �* C)$��)"Z��0 �� �# 4 �0`�' -�"� �')  �

 eG�pH C)��,�0��  D?��� >� !�  (.  ��"� BcO�'

 >#�P �J pH ��E" D��
 �* � !)" �' ��  
��&� � �

)05/0 > p( 4��.)2( C)' >��I#�' �C�  �' 
�c� .

pH ��E" �* ����R" �' -� ;
�J  �' DG' � �� �"� � � �

 ��')05/0 < p( 4��.)2( �' �"� �)JK0 �C)�jI# .

��E" �	� ����R" �)JK0 �"  ���&� � �pH  ����, ��

��E" �	� ����R" �' >��"	= ��  
��' � �)05/0 < 

p(  4��.)2( �P�0 �&)RE0 ��"	= H)�^0 � D�!X0 .

��E" Bc?O Z��0 C)' � � -�#2  �4 Z��0 C)' � -�#

1  �4 �" �)��0  ���P  4��.)3(�	� C)$��)" . 

B�M [� �� 	  �)o �G� �� DP ����0 D� �# �� �#

D?� � �G)^"Z��0) �� �#- 2 �3  �4 D?��� >#�P (

 � �"� .�� pH L#�' ��= >�P��E" �J  �# �' -� �

D?� �� >��"	= -�/?�  �� V�� � 4�W.��   

  
  

 4��.1-  !)F��= N��?� V�� � 4�W ��	� ��* ����R"D?��, L��-�,  Nerita textilis >��"	= -�/?�  �  �?'  ��  
Table 1. The results of height, weight, length, and width of Nerita textilis at the beginning and end of the 
experiment 

 One-way ANOVA Kruskal-Wallis 
Tank1 df MS F p df p 
Width 1 0.22 0.43 0.51 1 0.36 
Length 1 0.30 0.60 0.44 1 0.32 
Weight 1 0.02 0.24 0.62 1 0.50 
Height 1 0.18 0.93 0.93 1 0.33 
Tank 2       
Width 1 0.88 1.79 0.19 1 0.13 
Length 1 0.28 1.24 0.27 1 0.28 
Weight 1 1.45 13.01 0.00 1 0.00 
Height 1 0.28 1.00 0.32 1 0.31 
Tank 3       
Width 1 0.54 1.30 0.26 1 0.54 
Length 1 0.15 0.21 0.64 1 0.52 
Weight 1 0.86 5.53 0.02 1 0.02 
Height 1 0.20 0.87 0.70 1 0.27 
Tank4       
Width 1 0.54 1.30 0.26 1 0.25 
Length 1 0.45 1.22 0.28 1 0.32 
Weight 1 1.26 8.51 0.00 1 0.01 
Height 1 0.70 2.11 0.16 1 0.17 
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 4��.2- � ����R" �J  !)F��= N��?pH V�� � 4�W ��	� ��* �' �"� � D?��, L��-�, Nerita textilis  ��>��"	= -�/?�   
Table 2. The results of the effects of pH and temperature on height, weight, length, and width of Nerita 

textilis at the end of the experiment 
  Two-way ANOVA 

  df mean sq F Value P value 

Height pH 1 0.48 1.87 0.17 

Temperature 1 2.25 8.87 0.00 

pH + Temperature 1 1.68 6.57 0.01 

Length pH 1 0.30 0.68 0.41 

Temperature 1 0.44 1.00 0.32 

pH + Temperature 1 0.00 0.00 0.93 

Width pH 1 0.14 0.32 0.57 

Temperature 1 0.40 0.92 0.34 

pH + Temperature 1 1.40 3.21 0.07 

Weight pH 1 2.17 12.77 0.00 

Temperature 1 0.35 2.07 0.15 

pH + Temperature 1 0.70 4.14 0.04 

  

  

 4��.3- D���R" 4��. ��E" �J  ����R" -� �pH Z��0 ��)"  �"� � >��"	= ���" -�#  
Table 3. Comparing the significant effects of pH and temperature among the experimental tanks based  

Height Length 

Tank 1 Tank 2 Tank 3 Tank 4 Tank 1 Tank 2 Tank 3 Tank 4 

Tank 1 Tank 1 

Tank 2 Tank 2 

Tank 3 Tank 3 

Tank 4 Tank 4 
Width Weight 

Tank 1 Tank 2 Tank 3 Tank 4 Tank 1 Tank 2 Tank 3 Tank 4 

Tank 1 Tank 1 

Tank 2 Tank 2 

Tank 3 Tank 3 

Tank 4 Tank 4 
��E" Bc?O  ��E" D' !"�* r����  � �.  

Red color indicates a significant difference 
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 H��3 - D��I� ����{0L�� -�# -�,Nerita textilis  �?'  �� )`�') >��"	= -�/?�  � (C)��,(  

Figure 3. Images of Nerita textilis specimens at the beginning (right) and end (left) of the experiment 
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)18( . 
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	�� �� �#
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f)�= ����" ���l�F�P  � ����� �' �' �� -��;,
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 ��� Z�O �' �' ���� ;$' �)JK0 )14(.  �Dg�
 


	 ��  Bc?O -�)
 �  �?'  �� B�M V�� -�#

 >��"	= -�/?�  DEF�G" C�  �� � � ��E" ���P 
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 بسمه تعالي

 فرم تعهد نویسندگان مقالات

  جانوری زیست شناسي پژوهشي-علمي فصلنامه 

 دانشگاه آزاد اسلامي واحد دامغان

 

 مدیر مسئول محترم فصلنامه

 با سلام و احترام

ران این مقاله سایر همکا هبه همرا "............................ "نویسنده مسئول مقاله تحت عنوان    ............ اینجانب

در جای دیگری بطور  وحاصل کار تحقیقاتي خودمان بوده دستاوردی جدید این مقاله که  شویممتعهد مي

جدول زیر مورد تایید کلیه نویسندگان بوده و ترتیب کامل چاپ یا ارائه نشده است. اسامي نویسندگان طبق 

   قابل تغییر نخواهد بود.

 نویسندگان نام و نام خانوادگي ردیف

 )نویسنده مسئول با * مشخص شود( 

 امضا پست الکترونیک

1    

 

2    

 

3    

 

4    

 

5    

 

6    

 

7    

 

 

 



 منافع تعارض فرم

 اخلاق از لکام طور بهارائه شده  مقاله انتشار با رابطه در که دنکنمی اعلامیک مقاله  )گان( نویسنده که است اینامه توافق ،منافع تعارض فرم

 و ردندا وجوددر این راستا  تجاری منافعی و اندنموده پرهیز دوگانه، انتشار و ارسال یا و هاداده جعل رفتار، سوء ادبی، سرقت جمله از ،نشر

 سطتو چگونه مقاله متن که دهدمی نشان اثر خوانندگان به منافع تعارض فرم .اندننموده دریافت وجهی خود اثر ارائه قبال در نویسندگان

 اعلامرا  نآمحتوای  اصالت ونماید می تایید و امضارا  این فرم نویسندگان سایر نبجا از مسئول نویسنده است. شده ارائه و تهیه گاننویسند

 یدهنگرد ارائه دیگری نشریه به همزمان و نشده منتشر دیگری جای در قبلا اثر این که داردمی اعلام چنین هم مسئول نویسنده .نمایدمی

 .است گردیده محول ناشر به ... و تصاویر ،جداول محتوا، از استفاده حقوقکلیه  همچنین است.

 

 مسئول: نویسنده نام الکترونیکی: آدرس

 سازمانی: وابستگی تلفن:

 مقاله: عنوان

 شده ائهار مقاله از بخشی هر یبرا (رهیغ و یخصوص ادیبن ،یتجار ،ی)دولت ثالث شخص کی از وجهی مربوطه هموسس ای سندگانینو ایآ

 ؟است نموده دریافت (... و یآمار لیلتح و هیتجز ،اثر یسازآماده مطالعه، یطراح ها،داده بر نظارت ،یمال یهاکمک )شامل
 

  خیر  بلی

 ؟در حال انجام دارند این اثر را به مربوط ،ثبت شده ای و داوری ،حال انجام که در یاختراع هرگونه سندگانینو ایآ

 
 

  خیر  بلی

 ؟دریافت نمایند مقاله سندگانینواضافی اثر مذکور را از  اطلاعات که بتوانند خوانندگان که دارد وجود یگرید طرق دسترسی ایآ
 

  خیر  بلی

  ؟باشد نشر اخلاق تاییداعلام و  به نیاز که است یانسان ی های خاصماریب ای یشیآزما واناتیح مرتبط با اثر نیا از یاجنبه ایآ
 

  خیر  بلی

 امضا                                                     تاریخ:                                                            مسئول: هنویسند نام

 



 
 

 (4141قابل اجرا از از بهار راهنمای تهیه و تدوین مقالات )

 مقاله در مجله دیگری به چاپ نرسیده یا به طور همزمان برای سایر مجلات ارسال نشده باشد. -1

 شود.مقالات مروری نیز از اشخاص مجرب پذیرفته می ومقاله پژوهشی حاصل تحقیق نویسندگان  -2

)برای مقالات مروری با کیفیت صفحه  11و حداکثر و فاصله سینگل(  12)با فونت صفحه  11مقاله ارسالی حداقل  -3

ی فارسی کلمات کلید ی فارسی و انگلیسی،و مشتمل بر عنوان فارسی و انگلیسی، چکیدهصفحه نیز مجاز است(  21تا 

کلمه و کلمات کلیدی  311تا  211بین و منابع باشد. چکیده  گیری، نتیجهها، نتایج، بحثو انگلیسی، مقدمه، مواد و روش

 واژه باشد. 7تا  5بین 

ر ترتیب د وده و مسئول مکاتبات نیز با علامت ستاره مشخص شود.بترتیب درج اسامی نویسندگان باید مشخص  -1

اسامی دقت شود تغییر یا اضافه و کم نمودن اسامی با مکاتبات بسیار رسمی و وقت گیر در مراحل اولیه قابل انجام 

دهی و بعد از پذیرش به هیچ عنوان قابل انجام نخواهد بود پس در ترتیب و املای اسامی و نحوه آدرس خواهد بود

 .متیازدهی انجام شوددقت و هماهنگی کامل با نویسندگان و مرجع ا

 متر سانتی 3  تایپ شده باشد و Times New Romanو  B Lotus، قلم (docxیا  doc)  Wordافزار مقاله با نرم - 5

 .باشد A4و در قطع  طرف چهار از حاشیه

فارسی  ، آدرس نویسندگان و چکیدهBold 12، نام نویسندگان Bold 11 مقاله انگلیسی و فارسی عنوان قلم اندازه -6 

( 11های انگلیسی )واژه 12 مقاله متن ،11 انگلیسی کلیدی کلمات ، 11 فارسی کلیدی کلمات ،12 انگلیسی  ، چکیده11

تنظیم گردد. اسامی  11داخل متن با فونت  اصطلاحات انگلیسیو  11، منابع با فونت Bold 12 متن داخل تیترهای. باشد

و در تنظیمات پاراگراف اعداد قبل و بعد صفر  singleفاصله خطوط  علمی لاتین باید به صورت ایتالیک تایپ شوند.

 باشد.  noneروی  specialو 

  ها در کل متن فارسی الزامی است.فاصلهرعایت نکات ویرایشی بخصوص نیم -7

 معادل انگلیسی جلوی واژه و داخل پرانتز گذاشته شود.پاورقی استفاده نشود و به هیچ عنوان  -8

 علائمی مانند نقطه، ویرگول، نقطه ویرگول و ...به کلمه قبلی چسبیده و با کلمه بعدی یک فاصله داشته باشند. -9

( 15/1و اعشارها با ممیز )مانند بوده اعداد داخل متن مقاله )بجز محتوای جداول، نمودارها و تصاویر( به فارسی  -11

 .باشد

11- p 15/1یا  167 ± 12یک فاصله باشد )مثال  ±و  >، <و طرف علائم =، دداری کوچک و ایتالیک باشد. معنی > 

p.) گرم رت میلیلیتر نوشته شوند نه بصوگرم/میلیگرم/کیلوگرم یا میلیها در متن فارسی برای مثال بصورت میلیمقیاس

 لیتر.گرم در میلیبر کیلوگرم یا میلی

اعداد نیز . چین(و چپ  Times New Roman)قلم  متن کلیه جداول، نمودارها و تصاویر به انگلیسی باشد -13

 (11 یا  11 فونتبا ) در بالای جدول هم به فارسی عنوان جدول( مشخص شود. 0.05با نقطه )آنها انگلیسی و اعشار 

ر دذکر شده و در صورت نیاز به توضیحات بیشتر،  حجم مطلب( بسته به 11یا  9با فونت )انگلیسی به زیر آن هم در و 

ارائه گردد. به علاوه هر ستون جدول باید  (9و  11 فونتبا )به ترتیب هم به فارسی و هم انگلیسی مطالب زیر جدول، 

ی شکرنگ و خطوط افقی نیز بصورت حداقلی مدر جداول خطوط عمودی بیدارای عنوان و واحد مربوط به خود باشد. 

 باشد. 



 
 

و زیر آن انگلیسی با  11 یا  11 با قلمابتدا فارسی ها، تصاویر و نمودارها در زیر آنها توضیحات مربوط به منحنی -11

 های ارسالی باید اصل، دارای مقیاس، واضح و دقیق باشند.نوشته شود. عکس (بسته به حجم مطلب) 11یا  9قلم 

ی فارسی نیز به انگلیسمنابع همه به انگلیسی )انتهای مقاله منابع دهی ونکوور )ترتیبی( است. سیستم رفرنس -15

گذاری شده و شمارهترتیب استفاده در متن ( و بر اساس گذاشته شود [In Persian]ده و در پایان رفرنس برگردانده ش

اری با همان شماره اول استفاده شده و شماره جدید منابع تکردر متن مقاله با شماره و در داخل پرانتز ارجاع داده شود. 

 به انها اختصاص داده نشود.

 در نگارش منابع موارد زیر رعایت گردد:

 :است کتاب منبع اگر –الف 

  صفحات.انتشار،  سالکشور، نام خانوادگی و حرف اول نام نویسندگان، عنوان کامل کتاب، شماره چاپ، ناشر، شهر، 

 نظر مجله است:اگر منابع مورد  -ب

ود ش)فقط حرف اول اولین کلمه و اسامی خاص بزرگ نوشته می نویسندگان، عنوان مقاله نام خانوادگی و مخفف نام

دوره، شماره، صفحات. ، )ماه و روز لازم نیست( انتشار سال، (Abbreviated) مجلهمخفف ، نام بقیه با حروف کوچک(

 مثال:
Gerendai I, Shaha C, Gunsalus GL, Bardin CW. The effects of opioid receptor antagonists suggest 

that testicular opiates regulate Sertoli and Leydig cell function in the neonatal rat. Endocrinol. 

1986;118(5):2039-2044. 

 

 شود.گذاشته می  .et al، اسم هفتمنویسنده 6بیش از وجود در صورت  -

 داخل کروشه قید گردد. [In Persian]در انتهای منابع فارسی استفاده شده که به لاتین ترجمه شده است عبارت  -

را  دو فرم تعهد و تعارض منافعکلیه نویسندگان باید . مسئولیت صحت و سقم مطالب به عهده نویسندگان است -61

 تکمیل و به همراه فایل مقاله ارسال نمایند.

 هاهزینه

و در زمان پذیرش بعد از اصلاحات در سامانه  هزار تومان 044در هنگام پذیرش اولیه و ارسال مقاله برای داوری مبلغ 

 دانشگاه آزاد اسلامی واریز گردد. از طریق درگاه سایت مجله به حساب مجلات یک میلیون تومانمبلغ 
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