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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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Table 1. Food items and chemical compounds of the experimental diet (percentage of dry matter)

Food items Amount in ration (percentage)
Alfalfa 30.6
Wheat straw 9.4
Barley 24.8
Corn grain 12.6
Wheat bran 11.9
Soybean meal 7.7
Mineral-vitamin supplement ' 0.5
Salt 0.3
Sodium Bicarbonate 1.1
Carbonate Calcium 1.6
Chemical composition

Metabolizable energy (megacal/kg MD) 2.58
Crude protein (percent) 14.6
Calcium (percent) 0.74
Phosphorus (percent) 0.42
NDF (percent) 43.56

ol Bl s 05 0/ 5D sl s Hedlopm dlp Ve A sl s (Ml a5 00 e gl Sl ) r;;gﬁ‘
Yo S Y ‘L_dp_fr G 0 S Y e 08 N e 0 S Y0 Ghed 0 S A0 (ndS 0 S VA gyl JaSle ol 5l p S LS
"Each 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

Characteristics Control lambs Small tail lambs t- test P-Value
standard deviation standard deviation

Initial weight (kg) 29.45 (1.03) 30.11 (1.05) 1.12 0.086

Final weight (kg) 45.83 (1.84) 49.02 (1.71) 1.92% 0.036

Average food consumption during the 1519 (16.32) 1514 (15.25) 1.39 0.093

whole period (g/day)

The average Feed conversion rtio (FCR) in 8.35(0.37) 7.21 (0.32) 2.02% 0.019

the whole period

Average daily gain (g) 182 (6.52) 210 (5.05) 2.25% 0.013

Weight gain in the whole period(kg) 16.38 (1.62) 18.92 (1.58) 1.96%* 0.043

The price of each kilogram of weight gain 694586 (13956) 599757 (13872) 2.61% 0.012

per feed intake (Rial)

* significant difference (p < 0.05).

Aol Glae p aiN Sl puas 5 S S ass 5 dald s ooy S 55 slaamnl b jlas Sl sl 5 Sl - i

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

Characteristics Control lambs Small tail lambs t- test P-Value
(standard deviation) (standard deviation)
Final weight (kg) 45.83 (1.04) 49.02 (1.01) 1.92* 0.036
Empty body (kg) 40.25 (1.11) 45.16 (1.09) 1.98* 0.032
Hot carcass (kg) 22.15 (0.75) 24.52 (0.77) 2.01* 0.034
Cold carcass (kg) 21.11 (0.71) 23.18 (0.67) 2.03* 0.022
Carcass total fat without tail fat (kg) 1.38 (0.13) 0.985 (0.11) 1.83* 0.042
Carcass efficiency percentage 46.06 (0.35) 47.28 (0.38) 1.93* 0.039
Tail fat (kg) 4.75 (0.31) 3.78 (0.33) 1.83* 0.042
Tail fat percentage to cold carcass 22.25(1.21) 16.31 (1.16) 2.13%* 0.012
Total fat percentage 23.63 (1.14) 17.29 (1.17) 2.09%* 0.017
Lean percentage 53.12 (1.32) 58.77 (1.41) 2.13%* 0.011
Bone percentage 23.25(1.01) 23.94 (1.03) 1.03 0.092
Eye muscle area (cm?) 14.53 (1.08) 14.87 (1.13) 1.06 0.097
Carcass lenght (cm) 47.61 (1.05) 48.05 (1.03) 0.93 0.122
Cost per kg of carcass 1508002 (754600) 1268521 (859000) 2.15% 0.012
Cost per kg of lean meat 2838859 (198754) 2158450 (182456) 2.13* 0.011
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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)



D‘JK»A 3 w.llﬁ AY-Y1 Ql?uﬁ-.ﬁ NEeg bkmd'u &CJLQ BJlﬁ-\:‘ AV.AJM JL.» g‘_g)‘,.;l:.- wu%}

)

(s S B sy sl AL GG S el i sla0liis 5 leols,T sbaolis cuxsy -1 S
Ol glesl )y Ll gl Cldo Conb e D ale O 5l e i Gl Sl Slis C
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

S S ol ol LB sl Sy sl ) s

Table 1. Meristic features of the convict cichlid

Meristic features Min Max Average
. Spines 13 18 16.65 £ 1.39
Dorsal Fin Soft Rays 8 10 9.1 + 0.64
. Spines 1 1 1+0
o Pectoral Fin Soft Rays 10 12 11.35 +0.59
S A Spines 1 2 1.1+£0.31
P Pelvic Fin Soft Rays 4 5 4.8+0.41
= . Spines 8 10 8.7 £0.66
Anal Fin Soft Rays 6 10 7.7+0.86
. Spines 0 0 0+0
Caudal Fin Soft Rays 13 18 15.95 + 0.83
Above 3 7 4.40+£0.82
Lateral Line 1% On 16 21 18.8 +1.24
8 Below 9 13 10 £0.97
3 Above 3 4 3.71 £0.47
Lateral Line 2™ 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
S5 A ale (6 Seslul LB gla S5is sy el Jsde
Table 2. Morphometric features of the convict cichlid
Morphometric features Min Max Average
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
E Body High (H.) 1.9 2.9 2.40 + 0.40
E Length of Maxilla (L.mx.) 0.3 0.7 0.46 £0.10
S Length of mandible (L.md.) 0.3 0.7 0.46 £0.10
E) Horizontal Eye Diameter (O.h.) 04 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
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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Tablel. 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 1.84 241
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

E elus p Sl Yo DY s Jallomn donls Yoor sA bty el 15 V00 ve ighls o p SIS a0 Sides 30 5 baals g
el 08 Y0 (S gh el 05 e V BYY S et/ 0 B e S e Y BY sl 0 8 Joo 0 Bl sl p S e VKB sl s 5 s
e et/ e S e Ve S e € a0 S e 00 s 0 S e 00 R 0 S Vi i S e ) el S S e VY

.Q::J..»

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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Table 2. The effects of Quinea Seed bioactive peptides different levels on Ileum digestibility in broiler chickens (%)

T1 T2 T3 T4 SEM p-value
Dry Matter 69.25 70.02 70.61 70.65 0.63 0.35
Crude Protein 69.09¢ 71.64° 73.95% 71.18° 0.65 0.01
Ether Extract 63.28¢ 64.92° 66.19* 64.57° 0.76 0.03
Calcium 52.70° 51.96° 54.63* 54.25% 0.43 0.04
Phosphorus 43.37° 43.75° 46.85* 46.59* 0.52 0.04

A o S e Ve ol o) Yolad (oSS 55 1S s b5 dity o S e 00 (sl o) Yol d(dald o) Vol
wlias o€ b @ (0SS 5o 158wl b Ay 0 S ke 100 sl o) Eoled (oSS o 1S 6l Jlds

(P < /r0) Wb a3 (slaes S o 3 s me M Sl s o s
Treatmentl, 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. > Means followed by different letters in the same row
are different (p < 0.05).

) Ls:..l'jf slaas o> 5o AA:AT slaal L;"}di‘ V..a.m LB oS Gl Jsas 6&4,;_.._; alisee lea.w j_:U =Y Jsde
Table 3. The effects of Quinea Seed bioactive peptides different levels on Amino Acid Ileum digestibility in broiler
chickens (%)

T1 T2 T3 T4 SEM p-value
Argenine 82.15 82.05 83.79 82.92 1.05 0.21
Histidine 65.43¢ 68.87° 70.39% 68.79° 1.11 0.03
Isoleucine 76.70 77.23 75.83 76.66 1.53 0.61
leucine 81.32 82.87 81.15 81.53 1.42 0.34
Lysine 75.80° 76.63° 79.92¢ 78.79% 1.19 0.03
Methionine 84.73¢ 85.89° 87.63* 86.23® 1.61 0.02
Phenylalanine 78.65 78.73 77.24 78.66 1.15 0.43
Threonine 69.14 69.26 70.01 70.43 0.71 0.32
valine 76.48 77.62 77.25 77.06 1.13 0.79
Alanine 82.97 82.83 81.60 82.35 0.64 0.43
Aspartic acid 76.57 76.70 75.35 76.45 0.81 0.46
Cysteine 72.36 72.21 72.87 73.01 1.24 0.36
Glutamic acid 83.51 82.90 81.16 83.31 1.52 0.37
Glycine 74.39 76.62 75.94 76.91 1.28 0.39
Tyrosine 77.65 78.07 78.11 7791 1.28 0.42

<o) dibe piolesl glses S w53 ls e Ol Sl ciody s o alie b Loy~ € b @
ab< 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)

T1 T2 T3 T4 SEM p-value
ALP 1830 1843 1836 1831 164.9 0.271
ALT 14.31 14.11 14.08 14.19 0.83 0.192
AST 96.25 96.37 96.38 96.29 2.73 0.491
LDH 284.93 286.72 286.18 285.24 5.49 0.216

(logcfu/g) L;';w)g LQLAA;.-}? 639 ) &}J&Wﬁ\};ﬁsﬁb JL«.@W.JJ LthJ::ﬁbLLbquk,wjgt—o J}Jq-

Table 5. The effects of Quinea Seed bioactive peptides different levels on Microbial Population of Intestine in broiler
chickens(log cfu/g)

T1 T2 T3 T4 SEM p-value
Lactobacillus 6.12°¢ 6.31b¢ 6.972 6.58% 0.06 0.021
E. coli 6.84* 6.822 6.03° 6.13° 0.08 0.04
Total bacteria 7.93 8.34 8.52 8.49 0.21 0.27

(s ,Sen) 22 S laam g 035, pwlidicsn; 5 15uS il Jldcns s sladay 50 -1 Jaa

Table 6. The effects of Quinea Seed bioactive peptides different levels on the intestinal morphology in broiler

chickens (um)

T1 T2 T3 T4 SEM P-value
Villi height 997¢ 984¢ 10882 1054° 3.18 0.01
Vili width 138° 134° 1512 146 1.06 0.04
Crypt depth 244¢ 243¢ 2642 252° 1.86 0.02
villi height / Vili width 7.22 7.34 7.20 7.22 0.16 0.04
villi height /crypt depth 4.09 4.05 4.12 4.18 0.12 0.35
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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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Table 1. Components and chemical compositions of experimental diets
Experimental diets*

Food Control 05CU  0.5SRU 1.0CU  1.OSRU
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
Chemical analysis (DM%)

DM 52.11 52.41 52.38 52.19 52.29
(Mcal/kg) NEI1 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 4.34 431
Ash 8.25 8.19 8.13 8.22 8.15

/0 g3l o 0.5SRU SBM (. ;5= CU ws s +/0 (g5l o, 0.5CU (o5 05) dalis o, Control iolesl o o *
st e L.OSRU 5 SBM ;31> CU avys V1o o5l o, :1.0CU SBM K- (SRU) 2ajenal o5l do s
o S e W S S e e S T 8 WV S by s e 1S K SRU s 1
o Al VYO A s 0 S e Yo i 08 e MV s 0 S e Av LS 0 S s fe e ial (S L 00
23t gl sl 650 NEL «as osle DM . Jdlps asls Veon B sl s o Madlop dly ¥oogovs D3l 5 o ol

St ASh gl o i SUHADF ¢ s 58 SUENDEF <6 516 las BE ol 55, CP

* 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; NEI: net energy for
lactation; CP: crude protein; EE: ether extract; NDF: neutral detergent fiber; ADF: acid detergent fiber;
Ash: ash.
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Fig. 1. Gas production trend curve during incubation hours (p < 0.05)
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Table 2. Results of gas production and nutritional parameters of gas produced by experimental diets containing
different NPN sources

Experimental groups

Control 05CU _ 05SRU 1.0CU 1.0SRU SEM  p-value
A 295.62a 284.99b 312752 265.0lc __ 28041b 7355 <0.001
C 0.056a 0.042bc  0.052a 0.038¢ 0.045b 0.002  <0.001
IVOMD 73.05a 70.88ab  74.32a 62.45¢ 69.11bc 4249  0.002
PF 4.78a 3.26¢ 4.48b 3.03¢ 4.13b 0211  <0.001
MBP 101.42a 82.84b  10536a  75.45¢ 83.11b 4955  <0.001
EMBP 0.49 0.48ab 0.52a 0.43¢ 0.48ab 0011  <0.001
ME 6.15a 5.88bc 6.23a 5.54¢ 6.01ab 0428 001
SCFA 0.611b 0.525¢ 0.641a 0.513d 0.617a 0.118  <0.001

SRU ass v/6 sl o, 0.5SRU SBM .. K- CU wsys v/0 sl o, 0.5CU o5l 050 dale o, i x5 ¥
A ¢ SRU ws s Ve (g5l o, :1.OSRU 5 SBM . 5Kl CU o3 Ve s o, :(1.0CU SBM Sl
PF (ol 2 o) 58 W5 55 b € el 1) oo oy (Uphons b 5 ks i 58 A 5) 58 Wy Josly ST
o35 Mg MBP (5 S o35 ady 0lkly, EMPS (a5 5 e 4 o2a L6 JT osle oS e il S el
o gt e lie BB (550 ME tasys bl AR LST Ll b 55 4 LG JT sl IVOMD ¢S e e 15 S
23S phe b Gy ekl slas SSle SEM (U g os) i3 ob S o sladensl SSCFA 6Cix oslo ¢ S LS 55 J555

P <o) cl s pme e Kl sy e

* 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).

NPN Cile wls (55l iale 3T lae o (se (gosle DS L =Y s

Table 3. Nutrient disappearance results of experimental diets containing different NPN sources

Experimental diets*

Incubation time Control  05CU  05SRU _ 10CU _ 1osry oM povalue

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 51.33¢c 60.74b 6.12 0.002
48h 82.41a 65.55¢ 78.43ab  63.97c  73.87bc 6.85 0.015

v /0 ngl;- oy OSSRU ‘(SBM) li}"-" A.Sl?us U’l)i'il" CU Loy +/0 ngl;- oy OSCU 5(5)}‘ J}Jg) dall oy J)LS *
SRU 4w 5V s o, :1.OSRU 5 SBM . K- CU wss Ve (g5 o, :1.OCU SBM . 5 SRU us s
P < 00) Cd s pme s Sl Gy e s S rdeé by ojllilal glas o Sle SEM ¢ K1

* 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

O it 1=Kl o sladed SSLLS % 070 anlid Yol o (glacend SiLLS®

* Represents omega-3 fatty acids ID 535; ** Represents omega-6 fatty acids ID 536.
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Table 2. Feed ingredients and chemical composition of starter diet

Feedstuff (based on %DM) Amount (%) Chemical composition™** Ba]s)elti/lon
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
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ke VY00 ks S o Wiee 5K 0 S s YYOu il g 0 ST s 0 S VAN £ 5t S T/ 4 piud 0 St S e SYY

LY V)NRC Lol avuloes ** o p S e Ve s e S e 0T e 0 S e VYO LS 0 S L VS ewir;
*: 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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Table 3. Effect of omega-3, omega-6 fatty acids and a combination of both on growth performance of suckling calves

Experimental groups*

Measured traits 1 > 3 1 SEM  p-Value
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

Yoo odlys Y tlsy Bae b belen L sy p S Y il <Y (ks O e pde) Aald - lals lesl glass S

sb@ sy bran i bolen ool (555 5,510 5 Lsu 555,510 Cobs—f 5 eailiy, Bran il Lelon ol 85, 0 5
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* 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)

Sl e sl 8 A glaamnl 3 53 8 S 5 5 1=Kl M=Kl O el G yme -8 Jsd

Table 4. Effect of omega-3, omega-6 fatty acids and a combination of both on skeletal parameters of suckling calves

Experimental groups*

Measured traits ] 2 3 n SEM p-Value
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)

N
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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

et gl S s 5 g b 555l 53 0 S 5 5 1=Kl Tl o sladand G pame J1-0

Table 5. Effect of omega-3, omega-6 fatty acids and a combination of both on stool score and liveliness of suckling

calves

Experimental groups*

Measured traits ] ’ 3 1 SEM p-Value
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

Fs) W o sl b oalis s (el
IS 5 ol S Sax ol Gpae (s
o3l 2als Gud 4+ opslel) St asle b e
WY b ) Ly, opl e el bl
23 o Salo Gy 02 pg WIE Ly o, Jle
Sl G5y e 53 p oS Sl el o S
S ool e IS M 55 ale 855 055 @
S osle B a0 glafeSe Sl ity
e alex 5l ilie Lol ge 4 OS5t s
i b o sl S JeSe
oy b o pled oSS 5 oS g
2 o bl 2l L oalie (O0A) Lt
(V) DL 5 o)y dex 3l asdS Cligss
s 35caus (00 Q) OLKas 5 solowi g Wb
2 (M) OLKea 5 o8 5 (V) OlLKes
IS 5 S e S A S et 5 S laesse
sldle S s, 3 SRl » Busn e

ay

o Sl iz S5 @l b sl bl il
((V8) DL 5 ooy (V) (B, 5 peed
3 lpciey 100) WL 5 ol p Wb
2l s s sy bl K () o
S5 OV) OLlaes 5 b ol sanllas
g5 3 e S LS 2lS (A) OblSes
ol 8 1555 St o3l b e e ol i
-l 5 ¥l Oy ladenl Gy 36 Cou
D5l Sls 0l (00) OLlKen 5 s b 5y
T 5 (OB i) Pl e by A
S e Sl el b Sl 4 (VSIS 20))
Sz Gilesl 3 e pl izmen S S
OLS (255 oaeelS Kb 855 Sl 31 L s S 0L
LadlesS (oS 5l Jd souss 02 Shs* o
ey Goos3 53 5 Shs O pae a4 M Jl
5 e (0) AL sdalie SsW (6 ,S
Ll bl S 55 L5 S sdalin (Y4) 0L

S Y-l o et g5l 05 S L e



b'_)KA.A 9 O.;g-'-« 00T Olbrap N6 &\:...a'ls sc)\.q.‘f a_)\n-:' ‘rh-\-ﬁ-ﬁ JL ‘6_)_95\? wt&ﬁ—-ﬁ)

Joo 4 Lo Slheslinal 5o 1y 2l 055 Rl (W)
Glacs Son eSSl azmt 53 5 RS g Ol
5 OLS (suils 4 Sl i BT S 5 eSS
Oas Ll Js s pmmen S 5015 Y56
(s ole JMie 5 g anel gladul LGy
2 s JBab oS ol Gl et e
5 K3l Ol gladle S (sl (9551 5 4
Loolas 5o (1) Wb kS L s 5 0L
Crr sladl oo 03538l ol el ol
Al o b oamlie 3 3BT o 4 Y-S
o 033 03 Sl Sl eslanal o3l Lol el
b gean (10) s G2besl oy IS 5 (6,8 o3
IS sl 3T o &S oo 53 e e
Loamslie 5 (b 85)) Y-l O slaud
osbizal 033l (Lgw 5250) WKl O sladn
S S e gl S s Sl
$ls mie gy (W) OLKer 5 00 (Y0)
OLKes 5 o ol 5 gbdlsS 5 280,
Shgt o Y-l Oz gladaal 035551 (V4 0)
0258 () WLer 5 b et ol 5 o3
L3S el b ol 0 VS5 5 ol i)
Vb oalie 5o Yol Com sladend 03533
Gasllas 53 65 Il 3 5, STy esil s il
Sl oS5 5 o e et oS el S
53l Sl el L6 5 Y kss b on
GlailS 03 Ll (14) As dalyt (SI
Yo lKal O sladod b mn o st 3 ok |
S kYs 4l s gl S b g K
ol Bl Shs gl s el
S s o JoSo g5 o JoSe Jlae e
53 ol mls sl Bl 05 e opr el
cbdl S &S el ol 5l S bl ol

a5 Od Ges b Lsw ) edusil s

h\s

o Yol O el e O35 ol
835 GRIA sl Wald o L oaglie 53 3l
A ralesl oyss S 53 Sl b sladla S @l
sdiSil s ghdlu S S Sy 5 00)
Loamlie o (b 85)) Y-l O slaid
3B s 3 (L H80,) =Kl o sladl
O3 Saalpl sbls bl ey IS 5 (6,8 e
b3l Glae s 36 g L(Y0) Ly ol Wl
2 ol i gbdle S Ll G5y SRIA
St wsle Gran a4 Olg e b ol bl
Go sl bl bl Sl s (V) ols
50D WK 5 s e mB
LS Olgs (10) OLKer 5 (solais Wb
53 Tl G dend skiS il sbadlll S
S b 355 05 WK oz el 65 8L aglie
S 6,5 G 5 bl il 6 mig 04 O3
Y-l gl JoSe 5 Lo 5 b seen
Kl G ladend b alin 53 (e 25))
Gldle S 0n O35 Sl sl (L 25))
) mamen (V0) A (65 d Ol s Ll
(Y7) OhlSan 5 bty Slolllas b pes il
oy 5o Y=l 035331 Ls 8 518 oS ail s
s LB il W L Jl s gledle S
Goop adlas 20ls 055 R e S
Sol Lgw o) 3l Ol S 8 OB Sl s
> S I s dd Sl G 5 035 Ll
o3 ke I Ol Kkl 5 sl i, Sl eslial
Sl (V) O 5 Gyt (YY) L
WL saad S5l s caeldl ar s LS L s S
e i bl Ol Sl oo sladead s 5
aSs Sl edBls Se sl Bl S35 s
OAd jaS 5 Shyst Gas [ialS 5 edd aulS



b'_)KA.A 9 O.;g-'-« 00T Olbrap N6 &\:...a'ls sc)\.q.‘f a_)\n-:' ‘rh-\-ﬁ-ﬁ JL ‘6_)_95\? wt&ﬁ—-ﬁ)

L;La).j) Lgb\: QLZS Q,'Gj) J.».<.A U'i‘ Bs 5‘53’\.0
5 ale sl boaslie 5o (g8 Jlenl L6550

(YA 25 0l

& S doms
S5 eslizad &S sls oLz bl ol 5l Lol =l
oo 5 Wl G sl lls Lpw 8,
cldla S s YKl O ladenl Glils ale
35 B o S35 1 Solsinn AU 5 i
(e RS e (e S
Sl 5 ggbde o i (Al 5 A5, (sla,gSU
35 Lsw b,y Giae SO Jb ol axily
e ($3 8es Slis a1 sl o, L oaslis
Ay ESB s Brae Shs Od O35 e @
50 SR, IS ssba o3 cal sl bl S
2 S e sl glaes S s eslil
o33L .l bdle ;S codle 5 i 5 S Sy

O

Lo o0 5148 laes S 55 b (e S1p5
L Olgm &S gme ol del Gy W3S eslinad
sl 03 50 B ez (6 S (glde (59 dly a6l
el 4Bl 3 doys WY L ST el
rlosd a5 s A an s aeila (a4
Slag dal g @b poa 09,0 (oolatl bl 51 L
555l) e artls Blod Sl Lagls ams b
DA ke d= s (pde Sl 5 obla

Llails

fold
1. Calder PC. The relationship between
the fatty acid composition of immune cells
and their function. Prostaglandins, Leukot
Essent Fat Acids. 2008;79(3-5):101-108.

2. Ballou MA, Cruz GD, Pittroff W,
Keisler DH, DePeters EJ. Modifying the
acute phase response of Jersey calves by
supplementing milk replacer with omega-3

¢

s GekS il pbdl S 4 s
Sl S o 335 o bl o Ao b
Shsgm Grae b 4 L 85, sdisil s
Dl S Aals gty Ok Gas IR SV
G s B0l GlaaSd o A1
Low oy sdiSil,s gladl S s aass
JoSe 5l slaey S (e s S Al e
dals 658 L oamlie 3 Y- o slasd
22l s Sl S o e gLyl Al sl
3 oSS s 0L b p Ll a8 0 Ol
sbesl s 4 S1.000) cull g cen sl
G2 YKl G sladud oSl 03538 S0
Pl 2 (L 2 50) I L alis 3 (b
cbdle S Cor by 5 S8 s ol
sls gl 1 sl ol Jgb bl csl 1l s
LSl s glagasls iy sse (Y1)
2 VR O gl cte 1w Ol
5 Ol Sl glgmads il Ay 5 e sl
5y 2 B o gl Sais Ll A
sl Chale G VL 5 (YO) Ol el ol
Sl LUl bl S ol 5 (8 Jads) Ledl
CL b,y ST D50 S Olpe 4y
Jelse s w31 5505 S Ol g
Sl 3 edS Sl s siSalt e Aol
B L BB B
Lo e anSls 55 spmpe ol a0l
Sl dled Sl oS Oldiosi g o PH 288
[pedS SlaoiS (o snd b (3L G b Sl e
Aol dis L0V Wsde e alle 0535,
e 3 D Gy ke S TS
sl S (V) bl S ol

S fsihe oo shls ale o5, sdcS bl s

Ssls

g bl eyss IS 55 bles ple 4 oo



OKer 5 oK 00-11 Solbmis NE0 8 Dbl ol ooled (padia dlu (5) il ubidiimn

10. National Research Council,
Committee on Animal Nutrition and
Subcommittee on Dairy Cattle Nutrition,
2001. Nutrient requirements of dairy cattle:
2001. National Academies Press.

11. Khan MA, Lee HJ, Lee WS, Kim HS,
Ki KS, Hur TY, Suh GH, Kang SJ, Choi
Y]J. Structural growth, rumen development,
and metabolic and immune responses of
Holstein male calves fed milk through step-
down and conventional methods. J Dairy
Sci. 2007;90(7):3376-3387.

12.  Larson LL, Owen FG, Albright JL,
Appleman RD, Lamb RC, Muller LD.
Guidelines toward more uniformity in

measuring and reporting calf experimental
data. J Dairy Sci. 1977; 60(6):989-991.

13.  Fasihi H, Khorosh M. Investigating
the interaction effect of the ratio of omega-
6 to omega-3 fatty acids with different
levels of vitamin E in starter feed on the
performance and immunological responses
of Holstein calves. Master's Thesis in
Animal Sciences, Isfahan University, 2012;
pp:36-40.

14. Rajabi A, Fatahnia F, Kazemi-
Benchanari M, Shams-Elahi M, Jahani
Azizabadi H. The interaction effect of type
of fatty acid (omega-6 or omega-3) and
crude protein level of starter diet on growth
performance, blood parameters in Holstein
weanling calves, Master's Thesis in Animal
Science, Ilam University, 2021; pp:29-34.

15. Kazemi-Bonchenari
Banadaky M, Fattahnia F, Saleh-
Bahmanpour A, Jahani-Moghadam M,
Mirzaei M. Effects of linseed oil and rumen
undegradable protein: rumen degradable
protein ratio on performance of Holstein
dairy calves. Br J Nutr. 2020;123(11):1247-
1257.

M, Dehghan-

16.  Yousefinejad S, Fattahnia F, Kazemi-
Bonchenari M, Khanaki H, Drackley JK,
Ghaffari MH. Soybean oil supplementation
and starter protein content: Effects on
growth performance, digestibility, ruminal
fermentation, and urinary purine derivatives

o

fatty acids from fish oil. J Dairy Sci. 2008;
91(9):3478-3487.

3. Garcia M, Greco LF, Lock AL, Block
E, Santos JEP, Thatcher WW, Staples CR.
Supplementation of essential fatty acids to
Holstein calves during late uterine life and
first month of life alters hepatic fatty acid
profile and gene expression. J Dairy Sci.
2016;99(9):7085-7101.

4, Ghorbani H, Kazemi-Bonchenari M,
HosseinYazdi M, Mahjoubi E. Effects of
various fat delivery methods in starter diet
on growth  performance, nutrients
digestibility and blood metabolites of
Holstein dairy calves. Anim Feed Sci
Technol. 2020;262:114429.

5. Hill TM, Bateman HG, Aldrich JM,
Schlotterbeck RL. Effect of various fatty
acids on dairy calf performance. The
Professional Animal Scientist (PAS). 2011;
27(3):167-175.

6. Masmeijer C. A Fat chance for
calves: influence of dietary supplemented
fatty acids on immune, health and
production variables in stressed calves
(Doctoral dissertation, Ghent University).
2019; pp:55-58.

7. Karcher EL, Hill TM, Bateman HG,
Schlotterbeck RL, Vito N, Sordillo LM,
VandeHaar MJ. Comparison of
supplementation of n-3 fatty acids from fish
and flax oil on cytokine gene expression
and growth of milk-fed Holstein calves. J
Dairy Sci. 2014;97(4):2329-2337.

8. McNiven MA, Duynisveld JL, Turner
T, Mitchell AW. Ratio of n-6/n-3 in the
diets of beef cattle: Effect on growth, fatty
acid composition, and taste of beef. Anim
Feed Sci Technology. 2011;170(3-4):171-
181.

9. Kazemi-Bonchenari M, Mirzaei M,
Jahani-Moghadam M, Soltani A, Mahjoubi
E, Patton RA. Interactions between levels
of heat-treated soybean meal and prilled fat
on growth, rumen fermentation, and blood
metabolites of Holstein calves. J Anim Sci.
2016;94(10):4267-4275.



OKen 5 Ko 00-T Silomies V618 Sl poler oled auin Jlo (5o 5ilr bidcas)

supplementation on growth and immune
system characteristics of cattle. J Anim Sci.
2005;83(5):1097-1101.

23.  Lewis, G.S., Wulster-Radcliffe, M.C.
and Herbein, J.H., Fatty acid profiles,
growth, and immune responses of neonatal
lambs fed milk replacer and supplemented
with fish oil or safflower oil. Small Rumin
Res. 2008;79(2-3):167-173.

24. Hristov AN, Kennington LR,
McGuire MA, Hunt CW. Effect of diets
containing linoleic acid-or oleic acid-rich
oils on ruminal fermentation and nutrient
digestibility, and performance and fatty
acid composition of adipose and muscle
tissues of finishing cattle. J Anim Sci.
2005;83(6):1312-1321.

25. Kapoor B, Kapoor D, Gautam S,
Singh R, Bhardwaj S.  Dietary
polyunsaturated fatty acids (PUFAs): Uses
and potential health benefits. Curr Nutr
Rep. 2021;10:232-242.

26. Dimitrova R, December. Bone and
insulin resistance-a literature review. In
Varna Med Forum. 2020;9(2):78-88.

27. Garcia M, Greco LF, Lock AL, Block
E, Santos JEP, Thatcher WW, Staples CR.
Supplementation of essential fatty acids to
Holstein calves during late uterine life and
first month of life alters hepatic fatty acid
profile and gene expression. J Dairy Sci.
2016;99(9):7085-7101.

28. Kadkhoday A, Riasi A, Alikhani M,
Dehghan-Banadaky M, Kowsar R. Effects
of fat sources and dietary C18: 2 to C18: 3
fatty acids ratio on growth performance,
ruminal fermentation and some blood

components of Holstein calves. Livestock
Sci. 2017;204:71-77.

i\

of Holstein dairy calves. J Dairy Sci. 2021;
104(2):1630-1644.

17. McDonnell RP, O’Doherty JV,
Earley B, Clarke AM, Kenny DA. Effect of
supplementation with n-3 polyunsaturated
fatty acids and/or  B-glucans  on
performance, feeding behaviour and
immune status of Holstein Friesian bull
calves during the pre-and post-weaning
periods. J Anim Sci Biotechnol. 2019;10:1-
17.

18. Quigley JD, Hill TM, Hulbert LE,
Dennis TS, Suarez-Mena XF, Bortoluzzi
EM. Effects of fatty acids and calf starter
form on intake, growth, digestion, and
selected blood metabolites in male calves
from 0 to 4 months of age. J Dairy Sci.
2019; 102(9):8074-8091.

19. Hill TM, Quigley JD, Suarez-Mena
FX, Bateman HG, Schlotterbeck RL. Effect
of milk replacer feeding rate and functional
fatty acids on dairy calf performance and
digestion of nutrients. J Dairy Sci. 2016;
99(8):6352-6361.

20. Mohtashami B, Khalilvandi-
Behroozyar H, Pirmohammadi R, Dehghan-
Banadaky M, Kazemi-Bonchenari M,
Dirandeh E, Ghaffari MH. The effect of
supplemental bioactive fatty acids on
growth performance and immune function
of milk-fed Holstein dairy calves during
heat stress. Br J Nutr. 2022;127(2):188-201.

21. Klopp RN, Franco JFH, Hogenesch
H, Dennis TS, Cowles KE, Boerman JP.
Effect of medium-chain fatty acids on
growth, health, and immune response of
dairy calves. J Dairy Sci.
2022;105(9):7738-7749.

22. Wistuba TJ, Kegley EB, Apple JK,
Davis ME. Influence of fish oil



ISSN: 1735-9724

W Journal of Animal Biology, Summer 2025; 17(4):67-78
~

Research Article

Effect of Berberine on Sperm Profile in Varicocele-Induced Rats

Sogol Fami Tafreshi!, Akram Eidi'*, Pejman Mortazavi’, Ahmad Asghari®

1- Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, Iran
2- Department of Veterinary Pathology, Science and Research Branch, Islamic Azad University, Tehran,
Iran
3- Department of Veterinary Clinical Sciences, Science and Research Branch, Islamic Azad University,
Tehran, Iran
* Corresponding author: akeidi@iau.ac.ir

Received: 23 November 2024 Accepted: 31 May 2025

DOI: 10.60833/ascij.2025.1191336

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.

\al



b‘)&.@.ﬁ K} J‘:J&; wﬁ' g-\l\—vl\ Qt?ﬁ&.ué s\i'i &l:.....:ls s(}‘-ﬁ a_)u cr.h-\.&.ﬁ JL.ﬂ gé_)j\? wu&;—nﬁ_}

50 4

g W T

:Ej Varicocele +

E 30_ de e

: o

’E 20 1 +-_|r-+ 7

5 2 O

N .
Control ~ Sham 25 50 100 0 25 50 100

" 3 el eks ey S O D e S ASTe S e Ve 5 00 YO lais 53 e (Shs Dl =Yl s
035 2 535 eVl 5S0ke e sl ke g0 4 L sl Jan o W1 55500 5 Wl 5 gls
JS 3,8 51 OOt p <o) s 0L | Wl JES )8 51Okl B p <) el sl wil)|
s e OLES |y e sSKl
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

Berberine (mg/Kg)

group. +++p < 0.001 indicates difference from varicocele control group.

S %07 Varicocele +
§4O &
'g 20 4 / ;++

BE) rﬂﬂa] eJujmJ:& C,SJ}JJUJ.' Q)j 6‘)5%/";@;[?‘\.. 50 Yo Lth)'}JJJ By éb;}- )LA.::J;‘_YI )‘J}N

\Al

Berberine (mg/Kg)



b‘)&.@.ﬁ K} JJIJ.&S ‘_;Qj JA-VA Q\?ﬁ&.& Nt &l:....e'l.? ‘CJLG'? OJLQ.::‘ cr.h-\.&.h JL.ﬂ cd;}i\? wu&:md_._}

2 e Vsl Sl Jlas et * Sle D50 4 b desSols s eds W50 5 Wl 5 glac,
S 03,8 5l Ot 4 p < o/v ) s e 0L | Wl 8 05,5 1AM FEE p < afeny sl el &yl ey S

Aas gn 0L 1 e sSSls
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.

100 -

=]
[=]
L

(=1}
=]
L

Normal sperm morphology

Varicocele +

*kk

+
+

+

&k

DONNNINNE

o

Control

Sham

25

50

100 0

25 50 100

Berberine (mg/Kg)

5 3l G5B Ok Lis p S kSTe S e Ve 500 YO Glasss 3 ippp (ShE sl ST s
Ajb] bjjf]hjl Q)ﬂ-\ 61f W(JL:A)L;AA 6Lk}iw<l:ﬁ u))wb@b .J..ﬂ)g.l)b ‘kwjj o LS LSJ\)})L.U}VJL.»

\4



b‘)&.@.ﬁ K} Jjﬂ wﬁ' g-\l\—vl\ Ql?ﬁ&.ué s\i'i bl:....a'ls ‘CJLH O‘)LA-:‘ cr.h-\-&.ﬁ JL.ﬂ gé_)j\? wu&;—wﬂ_}

05,5 Ol 4P < /0N p < v/ s e 0l | (JLN S 05,8 5l Ol FHFE p < vfeey el sl

s e 0L 1y e sSosls J =S

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 gnrA and gnrB
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 gnrA and gnrB 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 gnrA and gnrB genes, 8
isolates had gnrA gene, 13 isolates had gnrB gene, and 7 isolates had both genes.
Totally, the results of this research showed that the resistance to quinolone antibiotics is
high and gnrA and gnrB genes are spread in Guilan province and gnrB gene is more
abundant.

Keywords: Antibiotics, Drug resistance genes, Poultry, E. coli, PCR.
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Table 1. Designed primers

Gene Primer sequence Annealing Gene length
name temperature
qnrA (F) 5-AGA GGA TTT CTC ACG CCA GG-3 58°C for 60 562 bp
(R) 5-TGC CAG GCA CAG ATCTTG AC-3 sec.
qnrB (F) 5-ATG ACG CCATTA CTG TAT AA-3 48°C for 60 562 bp
(R) 5-GAT CGC AAT GTG TGA AGT TT-3 sec.
= s

g Eocoli (6 SU sl (Ao YVE) €sad T

95 2 5l o p 3y Sadiged Sl et s S

AY

oldas pl 5l aS s d)ﬂ@-?- StV EY



O,1508 5 55130 VA-AY Slonio VE0E Bl pyler osled ceadin Ul (55 gl (lidio

Aoy Voo oS osb 4 o blae Ul
SEMB Lo 3 o3l (Sl 856 1S clanli
S O by LI glaglas 51 s s AY/VO
G35 VU sl (< +/00 K2 (golel By,) Ls
Sosm sl Sl a4 S E. coli G505 YO
PCR bl (gl iy o2ls 0L sl 04508
Slalir 55 padsd ey al> e 53 5 0l
DNA clle 5 joss axps .l ebil E coli
S0 baised 55585, by bl 55 5 s
don 4S L3 8 s (7 S08) Ao ys G 50,81 U3
o5 erele SBIE 5 (ot 4 Sl e e
0> qurB 5 qnrA DS SO (e A
wl g b 5550 bl U E coli glaaslis
Slojmss SS1s mls 5 Ad pladl sddaigy PCR
VE 5 oy p 3o 0SSO sdaslis e
03 53 2 & JSE el s el VS gl
S by b e 0Y Usles gL gnrB 5 gnrA
aldr V) alde V8 sl L sls Ol 5,8 J5
slad) 5l S Bl (Ao, AV/0) ) 3550
bl (e S o e |, gnrB | gnrA
OP5S S ST 4 eslie glaod Sl
qnrB 05 oz 2550 OS5 Ol SIS sl LA
Py @Lﬁ Aol e Glel o iy sl
3 S ol Caslie Gla0) e o)l
sl o3ls QLS E S 5 0 Jsdr 5 E. colil g SL
(o 205 05 55 A el el oS
@wld= VSl gl V) el cesey LB s
slalix IS (Kos G bl (Ao £Y/Ve sl
qnrB O3 Jel= gl 5o A4S 3L Sl el s
05 Sleld ey (W Jsis) (o3 YO) Lis s
p\fu E. coli &slo=\1 3l &S sls OLis gnrB 5 gnrA
(o3 00) wlir A SSam sl 5 e 2w

AVI0) wld= V (Ols ol 5l aS Ws g gnrA O )l

AL

Yo (oplply s s 68U pl BB s S Sl
G305 VYA 1 oy V4/0F) JsS L sl wlaes
SESy el s s 3y S g
bl B I E. coli mlas b 5l cute (glad e
(Loys Yo) Glsl b cp i (p0/00) 55 Jlaliae
sy kel g il Sl (o) sl gl 4 by
3o 25 Saaised den () SE Y i)
Colo L3 o3 JIE. coli L 51 2l Ol g5
Ol o8 Ao Glagsls 4 el slags SL
) eddlr sl SL 5l o) S kb &S ol
o o 3550 GBS s Al aen 4 (Ao
Sl o Cad gl ate oy
W) balr Sls)pe e &S 3p eSS0
(o3 8) wli VN 5 el OF 4 s (o
53 S B 4 Cd Sl L gl
D edd ilulis shlee 5l den b Bl s alie
Yo s oSSl 53 4 o Ologen Zuslis
YV sl ppomes (A edalis (Ao A1) wlus
balas 51559 (Loys ) VN 5 (Asys AY)
S SesmEl e s e 4 Olses e
ST AN -CITR IR RPN TPy R ARy
i il ald YO 55 Sgm 51 cuslis S
Bl ) fe sladsal Sl ekl sy S
Sl Ams o 0L s 3550 G s 5
Al cate 25 S slaar g ladised o S
(e sladised s 5 Yo/t (JS LAl 4l
P2) 3ss sbae bl 5l S 5y 5u, YAV
) okl sty sl YO 513550 10 Slaas L(+/40
sl g5 - EMB S s 53 (oo
VU5 S S (o T wlis 4 sl ol Sl &S
Coday o ladises B3 (Ao)s L) 55
S sl Ol ol agy Sl el ol
SEMB Le 55 5l (M 5 S e BLI



O,1508 5 55130 VA-AY Slonio VE0E Bl pyler osled ceadin Ul (55 gl (lidio

350 aldr VT e (hoys LY/VO) alas
CL“ L3 g qnrB 5 gnrA O 53 s S e
Olajen jga> a5 sy Ol adlae ol 51 Lol
S50 ald= VN 5l wlu=V ja gnrB 5 gnrA e
SAL pl Sslis ax s BB R ) 2

w‘ede)fb)ydug@ﬁ&me

Wosldad pioman L35 38 (M lols (Ao
31 &S Losg gniB 05 shhls (dsys AV/YO) wlus
G O (Ao NV/eY) wlis A Ols ol
S Ol W8 (Lo,ys YAET) w0 5 ils
03 Ghls gl A ¢ gams Sl allr S Las o

Vs aole 4 Lse gnrB 05 8L gnrA

S Ol pulas 3 B coli gl i 51 e 5 e sladi od (S AS1 =i Y dsix

Table 2. Distribution of negative and positive samples in terms of E. coli isolates in Guilan province

City Positive [No. (%)] Negative [No. (%)]
Rasht 5 (20) 29 (27.1)
Langaroud 4 (16) 10 (9.3)
Roudbar 2(8) 9(8.4)
Roudsar 2 (8) 12 (11.12)
Anzali 0(0) 8(7.5)
Shaft 0(0) 4 (3.7)
Astaneh Ashrafieh 5 (20) 3(2.8)
Rezvanshahr 0 (0) 11 (10.3)
Sowme éh Sara 1(4) 8 (7.5
Amlash 5 (20) 0(0)
Lahidjan 1(4) 5.7
Fooman 0 (0) 8 (7.5)
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Table 3. Antibiotic resistance pattern in 25 E. coli isolates obtained from broiler chickens to the four antibiotics
studied

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

(%] [No. (%)]
24 (96) 0 14 Enrofloxacin
23 (92) 1(4) 14 Danofloxacin
24 (96) 0 14 Flumequine
16 (64) 6 (24) 3(12) Norfloxacin

IS 3 23S Gl s 3l el E. coli s ;SU 503 YO s u&;,ﬁ@;m;;uﬂ Cenglis = Jgd=

Table 4. Simultaneous resistance to antibiotics in 25 E. coli bacteria samples isolated from broilers in

Guilan
Resistant cases [No. (%)] Antibiotic type
24 (96) Flumequine + Enrofloxacin
23 (92) Danofloxacin + Flumequine + Enrofloxacin
16 (64) Norfloxacin + Danofloxacin + Flumequine + Enrofloxacin

E. coli s ;S 55 K5 s 51 Canslin a0} Slsl 5 -0 Jux

Table 5. Frequency of antibiotic resistance genes in E. coli bacteria

Evaluated genes Number Percentage
gnrA 8 50
gnrB 13 81.25
qnrB 5 qnrA 7 43.75

AO
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Table 6. Frequency of antibiotic resistance genes in the investigated tissues
Tissue Percentage Number Antibiotic resistant gene
gnrB gnrA

Heart 43.75
Heart 6.25
Heart 12.5
Heart 12.5
Liver 25
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Fig 1. The percentage of positive samples to the total samples taken in each city
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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 gnrA (A) and gnrB (B) gene PCR product on agarose gel

18
16

14

S N B~ N

qnrA

12
10

Negatives

H Positives

Both genes

E. coli s s\ s vsgﬁ&ﬂ Caoglie glas sl p—t IS
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-SLNS5 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 -11.374£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
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Fig. 1. Standard curve of Artemisia extraction at 274 nm of wavelength
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Fig. 2. An example of the spectrum obtained from particle size determination and dispersion index in the
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ARSLN3 formulation
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Fig. 3. An example of zeta potential in the AR-SLN3 formulation
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Fig. 4. TEM image of SLN containing spherical Artemisia extraction
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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.

Keywords: Magnesium, Vitamin D, Sleep Quality, Circadian Rhythm, 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
Mg and vitamin D intake 15 20.93 2.37

Age (years) 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
Mg and vitamin D intake 15 72.20 6.03

Weight (kg) t=-0.11, p=0.906
Control 15 72.46 6.22
Mg and vitamin D intake 15 22.74 1.54

BMI (kg/m?) t=-0.36,p=0.715
Control 15 22.93 1.31

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

Variable Group Measurement Statistics )4
stage
Pre-test 0.90 0.09
Mg and vitamin D intake
Melatonin (Pg/m) £ Post-test 0.90 0.132
Control Pre-test 0.90 0.121
Post-test 0.90 0.122
T Pre-test 0.92 0.205
25-hydroxyvitamin D & And vitamin D intake Post-test 0.93 0.280
(ng/ml) Control Pre-test 0.94 0.498
Post-test 0.95 0.573
Pre-test 0.94 0.420
Mg and vitamin D intake
Magnesium (mg/d) £ Post-test 0.93 0.320
Control Pre-test 0.94 0.473
Post-test 0.95 0.578
T Pre-test 0.90 0.105
Steep qualiy Mg and vitamin D intake Post-test 0.94 0.398
Control Pre-test 0.96 0.811
Post-test 0.89 0.068
Dl kS S sl aze 53 als (5 O3l e Y s
Table 3. Results of the dependent t-test on the health dimension variable of sleep quality.

. Effect size Mean
Variable Group (Cohen's d) p T df difference
Subjective quality of Mg and vitamin D intake 0.66 0.022 2.56 14 0.80
sleep Control 0.03 0.887 0.14 14 0.06
Delayed falling asleep Mg and vitamin D intake 0.58 0.041 2.25 14 0.80

Control 0.03 0.887 0.14 14 0.06
Sleep duration Mg and vitamin D intake 0.57 0.043 2.22 14 0.86
Control 0.18 0.484 0.71 14 0.26
Sleep efficiency Mg and vitamin D intake 0.11 0.670 0.43 14 0.13
Control 0.11 0.653 0.45 14 0.13
Sleep disorder Mg and vitamin D intake 0.03 0.869 0.16 14 0.06
Control 0.05 0.818 0.23 14 0.06
Sleeping medicine Mg and vitamin D intake 0.13 0.610 0.52 14 0.13
Control 0.07 0.751 0.32 14 0.06
Daily functioning Mg and vitamin D intake 0.27 0.301 1.07 14 0.26
impairment Control 0.10 0.683 0.41 14 0.20
Total sleep quality Mg and vitamin D intake 0.93 0.003 3.64 14 3.06
score Control 0.03 0.882 -0.15 14 -0.20

\RK
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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 10%, 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.
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Table 1. Logarithm of bacteria counted from the digestive tract of common carp fed with different concentrations of
M. luteus bacteria in groups

Variable Control Treatmentl Treatment2
Logarithm of total bacterial counted (CFU/g) 7.8 7.9*% 7.9
Logarithm of Gram-positive bacteria counted (CFU/g) 18 7.5° 7.5°
Logarithm of Gram-negative bacteria counted (CFU/g) 5.9% 2.01° 2.01°

Y ks (s f«jﬁM‘ luteus Jjlu oo clali b odiadis) J xS (p < o/ v0) sl s e OBt liS sy a3 Y Oleas 8 oy >
(e oS 52 M. luteus o V0¥ CBle b odda dio) ¥ sles 132 p S 53 M. luteus J Vo* CLle b odsa dn)

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 10° M. luteus cells/g of food), treatment 2 (fed with a concentration
of 107 M. luteus cells per gram of food)

Wos S o M. luteus cilzes slacbale b sdiadis Jsans S ST O 3l edd skt slags S slaas o283 =Y Jsir

Table 2. Logarithm of bacteria counted from the water tank of common carp fed with different concentrations of M.
luteus bacteria in groups

Variables Control Treatmentl Treatment2
Logarithm of total bacterial counted (CFU/ml) 592 592 592
Logarithm of Gram-positive bacteria counted (CFU/ml) 1? 5.01° 4.09°
Logarithm of Gram-negative bacteria counted (CFU/ml) 5.3% 2.3° 230

Gl Sl (. K0e) Jsems 555 aboans sl do s 5 055 oliandgn o gl (wlii st gla, 586 = Jsir

Table 3. Hematological factors, blood biochemical parameters and survival rate of common carp fry (Mean + SD)

Variables Control Treatmentl Treatment2
RBC (Number in microliters x 10°) 15016 + 6251° 16071 + 60522 15423 +3516°
WBC(Number in microliters x 10%) 521 +156° 732 +251°2 731 +225°
Hb(g/dl) 7.6 +0.2° 8.6+0.1* 8+0.1°
Hct(%) 35.240.77° 39.4+0.5* 37.1+0.92*
MCV (1) 267 £3.2° 273 £0.9* 269 £ 0.5°
MCH(pg) 51 +£0.5° 55+0.1° 54.4 +0.5°
MCHC(g/dl; %) 20.4+0.1a 20.5%0.1a 20.4 +0.1a
Neutrophil(%) 18 £0.9° 24.8+£0.9* 248 +£1.2°
lymphocyte(%) 71 +£0.6° 78.6 £0.5% 78.4+0.5%
Monocyte(%) 3.4+0.5° 4+0.02 4.1£0.5*
Na (mg/dl) 134 £0.38" 140 +1.22 136 +1.7°
C3(mg/dl) 124 +0.5° 154+0.5* 158+1*
C4(mg/dl) 8+0.0° 12 £0.0* 1208 + 12
Lysozyme(u/ml/min) 13.6+1° 166 +1.2% 164 +1%
Ca(mg/dl) 11 £0.0° 12+1* 12+0.5°
P (mg/dl) 13.6+1° 15+0.5* 15+0.0°
IGM(mg/dl) 19.6 £0.5° 23+1.3° 24 +1.8%
Survival percentage (%) 85.3+0.17° 97.5+1.19* 83.3+0.97°

clad 58 Olse (WBC) st sl d 508 0l e (Het) o S5lan (P < 0/ 00) ol Jls me Ol Wl Ciosy oo 53 oY Olecan b Coy >
bl tsys KSle (MCH) 50 3 U588 san o Sle (MCV) 5 5 J5I8 o> oSke (Hb) (10 o8 e Slais (RBC) 50 3

(MCHC) 33 J5I8 S 55 S san
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)

ARA
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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.

Keywords: Ovarian cancer, Apoptoiss, Galium verum, BIM, SORT1.
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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.

Keywords: Climate change, Ocean acidification, Global warming, Gastrpods, Nerita textilis.
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Fig. 1. Geographical location of the sampling sites (latitude 27.187°N and longitude 56.349°E)
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Fig. 2. Measurement method of shell length (L), width (W), and height (H) in this study
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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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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

Siabosl 3550 SLSCL Ol Les s PH slis (g5ls sme il aslie Jpu =T Ju>
Table 3. Comparing the significant effects of pH and temperature among the experimental tanks based
Height Length
Tank 1 Tank2 Tank3 Tank4 Tank 1 Tank2 Tank3  Tank4

Width
Tank 1 Tank2 Tank3 Tank4 Tank 1 Tank2 Tank3 Tank4

Weight

Tank 1
Tank 2
Tank 3
Tank 4

CO I PP, E B PPV BE o

Red color indicates a significant difference

VEA
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Figure 3. Images of Nerita textilis specimens at the beginning (right) and end (left) of the experiment
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