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Abstract

Severe skin damage or defects can cause various problems in living animates, which
could affect a patient's life. Developing wound dressings with acceptable antibacterial
activity, besides biocompatibility and biodegradability, is essential in developing wound
healing applications for decreasing or limiting synthetic antibiotic abuse. The present
study aimed to design, prepare, and develop a functional hydrogel structure based on
chitosan (CS) containing clove extract (CEO) with enhanced antibacterial activity, non-
toxicity, and wound-healing potential. The hydrogel structure was studied using a
scanning electron microscope (SEM) and Fourier transform infrared (FTIR). In
addition, the cytotoxicity of the designed hydrogel was assayed by the MTT test. Based
on the SEM, adding clove extract increased the pore size of the CS hydrogel. FTIR
analysis confirmed the presence and mixture of clove extract with CS in the hydrogel
structure. Our investigations displayed that the clove extract-loaded CS hydrogel did not
have cytotoxic effects on the mouse fibroblast (L929) cells. In addition, the designed
hydrogel showed antibacterial activity against Staphylococcus aureus and Escherichia
coli. According to the results, CS/CEO hydrogel is a great potential candidate for
antibiotic-free wound healing applications.

Keywords: Clove extract, Hydrogel, Chitosan, Wound dressing, Antibacterial.
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Table 1. Characteristics of the bacteria used in antibacterial testing

Bacterium name

Standard Number

Gram Reaction

Staphylococcus areus (S. aureus)
Escherichia coli (E. coli)

ATTC 25923 Positive
ATTC 1330 Negative
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Fig. 1. The synthesized hydrogels characterization. (a) SEM images of CS and CS/CEO hydrogels
Magnification: 500 pm. (b) FTIR spectra of CS and CS/CEO hydrogels.
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Fig. 2. The antimicrobial activity assay of synthesized hydrogels. (a) Antimicrobial activity of images of
CS and CS/CEO hydrogels against E. coli and S. aureus. strains (b) Average diameter of inhibition zone
area on agar for E. coli and S. aureus after incubation of CS and CS/CEO hydrogels.
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Fig. 3. In-vitro assay. (a) Inverted microscopy images of 1929 cells on CS/CEO hydrogel after 24h
incubation. A plate well without hydrogel was used as a control. The magnification of images is 100x. (b)
The cell viability of mouse fibroblast cells (L929) was seeded on CS/CEO hydrogel and controlled after

24-72h incubation.
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Abstract

Studying helminth parasites of the digestive tract of fish can complete our information
about parasite distribution, host characteristics, and food safety, especially regarding
edible fish in the Persian Gulf. The aim of this study was to investigate helminth
parasites in the digestive tract of Cynogossus bilineatus caught off the coast of Bandar
Abbas. For this purpose, the digestive tract of 50 C. bilineatus was examined during the
summer of 2017 in Bandar Abbas. After procuring the fishes, they were transferred to
the laboratory and different parts of their bodies were measured for morphometric
study. Then whole digestive tract of the fishes was removed, opened with a small
scissor into a dish and the content digestive tract and body cavity searched for the
presence of helminth. Finally, the parasites were then stained and identified with the
help of reliable sources. The helminthic parasites that were recovered from the digestive
tract of the fishes were identified as follows: The trematodes Lepocreadioides zebrini
and acanthocephalan Hemiradinorhynchus leuciscus were recovered from C. bilineatus
with 10% and 2% infection rate respectively. In addition, cestodes Scolex pleuronectis,
Trypanorhyncha larvae, as well as Anisakis sp each with a 2% infection rate were
isolated from C. bilineatus. All these parasites are reported for the first time from C.
bilineatus caught from the coasts of the Persian Gulf. The finding of Scolex
pleuronectis, Trypanorhyncha larvae, and Anisakis sp. as new records for C. bilineatus
highlights the importance of continued parasitological surveys to better understand the
biodiversity and ecological relationships within this marine environment.

Keywords: Cynogossus bilineatus, Helminth parasites, Anisakis, Bandar Abbas.
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Table 1 Morphometric indicators of tongue soles caught off the coast of in Bandar Abbas coast

Indicators Size (mm)
Average SE

Total weight (g) 47.63 19.51
Total length (mm) 228. 19 29.36
Standard length (mm) 212. 67 29.24
Dorsal fin length (mm) 10.99 2.02
Ventral fin length (mm) 11.04 2.21
Distance between eyes (mm) 2.77 2.40
Dorsal fin base (mm) 218. 46 27.28
Ventral fin base (mm) 182.02 31.19
Distance from snout to eye (mm) 18.41 3.61

obe sy Jolse 55 0l Ao Cynoglossus linnaeus O3 sl sde 00 55 ods 3L Sl S =Y Jor

Table 2. Helminths found in 50 tongue soles (Cynoglossus Linnaeus) caught on the coast of Bandar Abbas

Parsites Class No. Infection %
Lepocreadioides zebrini Trematode 5 10
Scolex pleuronectis Cestode 1 2
Trypanorhyncha Cestode 1 2
Anisakis sp. Nematode 1 2
Hemiradinorhynchus leuciscus Acanthocephala 1 2

ol Jolow s 0l o J;Jﬁ\ ol e 5 el ol o ol &G o5y g0 Doliasiin =Y J g
Table 3. Morphometric characteristics of tounge sole infected and not infected with helminth parasites caught on the
coast of Bandar Abbas

Indecies Non-infected Infected F )4 Correlation
Mean SE Mean SE
Total weight (g) 48.14 19.98 4493 17.74 0.10 0.74 Absent
Total length (mm) 228.19 2941  228.18 31.15 0.09 0.76 Absent
Standard length (mm) 212.61 2942 21293 30.27 0.06 0.79 Absent
Maximum body thickness (mm) 9.04 1.65 8.72 1.67 0.09 0.76 Absent
Dorsal fin base length (mm) 217.28 2697 224.62 29.98 0.002  0.96 Absent
Ventral fin base length (mm) 183.00 32.11 176.87 27.11 0.59 0.44 Absent
Dorsal fin height (mm) 10.88 1.98 11.59 2.28 0.45 0.50 Absent
Ventral fin height (mm) 11.01 2.21 11.25 2.32 .018 0.89 Absent
Distance from snout to dorsal fin (mm) 14.03 5.46 19.18 3.68 4.64 0.03 Present
Distance from snout to eye (mm) 18.14 3.69 19.82 2.92 0.05 0.81 absent
Distance between two eyes (mm) 2.81 2.61 2.56 .67 0.52 0.47 absent
Left eye diameter (mm) 3.38 .79 3.66 1.04 1.01 0.31 absent
Right eye diameter (mm) 3.09 1.00 3.00 1.41 0.81 0.37 absent
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Lateral line to ventral fin distance 24.49 4.54 27.75 6.87 1.78 0.18 Absence
Distance from lateral line to dorsal fin 24.25 4.59 25.09 6.76 0.73 0.39 Absence
Distance from snout to gill opening 36.22 14.02 46.81 7.86 4.31 0.04 Present

Lepocreadioides zebrini Jfﬂ—\ Jre

Fig. 1. Lepocreadioides zebrine

»

Scolex pleuronectis UKJI A

Fig. 2. Scolex pleuronectis parasite
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Trypanorhyncha |53\ =Y S
Fig. 3. Trypanorhyncha

Anisakis sp. JS|-¢ S
Fig. 4. Anisakis sp.



°'>‘J'h5}-’, E) ‘;«:Jé AY-YE Olap NS JLC‘. g(}u GJM &rﬂ-\éﬂ JLA &6)}3"' wu&;-m.g‘}

Hemiradinorhynchus leuciscus Jf;l -0 s

Fig. 5. Parasite Hemiradinorhynchus leuciscus
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Abstract

Milk thistle (Silybum marianum) is a medicinal plant with anti-inflammatory and
antioxidant properties and in the treatment of chronic liver and inflammatory diseases
that grows in the Mediterranean region. This study aimed to investigate the effect of
silymarin in milk thistle on lipid profile, liver enzymes, and inflammatory cytokines in
the blood of male Wistar rats. First, 16 adult rats with an average weight of 180-200
grams were selected and treated with silymarin and accumulated alpha-amylase. Then,
by comparing with the control sample, the profile of triglycerides, cholesterol, low-
density lipoprotein (LDL), high-density lipoprotein (HDL), liver enzymes alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP)
and also, inflammatory cytokines interleukin 6 (IL-6), interleukin 1-beta (IL-1p), tumor
necrosis factor-alpha (TNF-a), nuclear factor kappa B (NFKB) and C-reactive protein
(CRP) with kits specificity and ELISA method were assessed. Data analyzed using
ANOVA and Tukey's post hoc tests by the SPSS software. Based on the results, the
group treated with silymarin dissolved in 1% dimethyl sulfoxide and agglomerated
alpha-amylase showed a significant reduction effect on the level of inflammatory
cytokines, liver enzymes, LDL, triglycerides, and cholesterol and also a significant
increase in HDL in the blood, compared to other groups. It is concluded that silymarin
can potentially protect the liver by modulating the level of liver enzymes. By reducing
the lipid profile and inflammatory factors in the blood, it plays an important role in
reducing diseases related to the liver, cardiovascular, and immune system, further
research should determines the optimal doses and areas and the individual
characteristics of the patient and underlying diseases.

Keywords: Milk thistle, Alpha-amylase, Cytokine, Liver enzymes, Lipid profile, Silybum
marianum.

Yo



Yo—YA Q\P:u L\i.i )L@ sr}w UL»Z Avﬂu\h JL«I 5‘5)"3‘.? wwwj

ISSN:\VY0-4VY¢

e 5§ Sl (i Jbon 2 S oS 5o s ol BU )

Sy 5 S e, 05 53 aledl GlageS s

b Slsed el 033 N aleds o pm O SKler s

Ol O g ¢ ot 15T ol Kils (oliios pobe Al olidan 3 05 S )
U]J'L] ‘U‘Jéj ‘Q‘jé—'" éwﬂ 6_915« a&u]b CV.a.-:Jyl:.&} SAe J:JL» 6_91.9 A 90 cr.éﬁtﬂjﬂ)d})é sAe C)U.:.B?u" JSJA—Y
Q‘J:’.‘ ‘Q]J.@J c@))\_,} a&u]b s ) 6_91.9 0SSl ‘wu@g) ajjg -Y
sh_oryan@yahoo.com :=L51Se J gies®

VECE/N/YE 5y b VETIN NN sl b
DOI: 10.60833/ascij.2025.1195164

oS>

aibe 53 03 xS b S ol St sl s oldls ol U ol WS (Silybum marianum) R
Gda b ol adllas o 4 S 15 x5 a0 DLl 5 @S e slaglen Ol s olS cpl sy e 4l me
Sl 05 5 e oS s 5 A0S Sl sl (ox Bban 2 bt b oS5 leden b
5 oasbedee Lol o 5 bl 0 S Y BVAY Lagme 055 b Wl oy e VU Rn ol a i dd sl Sl 13
oS I b oS sd Js S S5 5 olie Glas 053 DL 5 ki S 13 4Bl mezs P IV G
bl (ALT) 1,aul 5 sel VT ol (1S L;uw{l JS s (HDL) by J&s L 8505 5 (LDL)
VoSSl der S Ll Sl S s b ccnl e il oLl (ALP) 5Glins (JISUT 5 (AST) Sl aedl 5 yel
C aSls op5s 3 NF-KB) B LS (lazen 5556 (TNF-0) Wi 5o 55 55,5 556 (IL-1B) bem) S ) =l (IL-6)
S5 i 3 ANOVA (a3l 5l ealinad b baesls .03 S (6, So3l il IpVl oy, 5 Lo sases sacaS 5l eslizal L (CRP)
Ploel-Wl ol an & o s3 ) dnS i) gor ftes3 55 U glomn o slackon L Jles 4 315 0L s s o SPSS Ji53le 5 L
LDL (545 slap 5l oled] SlainS s o 53 (Sl onn 2l ol Lo laos S o b aslie )3 casiless
Sl sl o Jodas b poleddon 23l (31 (lsbae sbas HDL oS Jb-js S bl s ondS 5 Ay oS 5
o OB O 3 el Glas S s id Lls sy Al e Sl AS gl lBles fonsly s kiasOLIS (uS
U 533 e Sl i Olaied planil S oo Wil sl s 5 B2 5 B AS L L s glaglen e a5

el $5555 Sl Sl 5 Olle (53,3 Gl S 088 55 bl cilies Jaul 3 53 O Sl s

Silybum marianum « sz 1655 «$3S $lan 5 oS s Sl o o bt 1S SlalS

dadle
L S alS (Silybum marianum) ol o M 33l e s ehsa (LS Y s
ol Cast sl o 3l il adene Il Llasl glednl B Cmseme (e Slacs e

Y1



Q‘)K.QA K] ‘5}.’.§"L€" JO-YA Olwie NErE )Le scr BJLQ—-: arﬂw J ad)}sl? wu(’.’—u_g}

Ulpea LOT o e (NI 5 odd md 5
B3 GAS S bl Gl 2kl SOl
G yme aS s e OLES dalps (V1) 54l e 4t S
5 bt (Sple gla bl LS e o el
e e S 03 5 A4S s 1 AS Ll
S 25,8 Ll () il Jge suS slan sl
Ty S ISTUP TN PR WY P A L 6%&}31
L et oldlas s 25 oty S
Spbe Gglay (F s Pl wezs
g OY) Wleols 0L Sl sladie s Ly
Sl S K &S s e Fy Sl AT
bt B s el cs Bl s b
bS5 sl Jlal & bl 1t s
S S el Gl s g0
Solee Sl om0 Sk ol AL adh
s ol b cnl p ol 3 oleddes Loz
Sbably o pnbede U e o
S GlaS s 5 AS Sl BT bty
DA adlas 5y Slians BlE 5 o gla, O 3

NG

TP
sl 5 ey Ve Sl adlas cpl s e, gduey S
Ol D5l sradl 51 aS (o5 Yor-Yor) Sk s
by sl IS peled A eslital (L a8
oS Al s il 35 DUl Sl 5 (516K
Ny “.Lc 05,5 53 Sllg= 5l eslazal IS
sl s b, (i 8 18 Slidss wl.c g
colo VY et LoslS sl asys YYRY
S s e Sl csle VY ks,
o35S Ll 4 ol L Lus SIS skl
Dkat,aY‘ Sl tdsl oy S TS o (5 sle
Osd «lind 3Ll s by DWW

Yv

3asdS gbagolen Sl s b Oy 5 O
Clibloe pizead Gy 5 Sls (o o AS e
88 513 eslid 35 5m ames o ge il 3 4SS
1S Wl s Slas i gl 5 b sehs (1) e
S5 2 Ghes Slidd L o,e oS cpl S
ol Finl OS5 5l S 5 (o sledken
St e O e IR e |
sole Al e LSSl ol el
G S phe b CLEL 5 Kl L alS b
e e R R S R I
Lol b 25w 3l 3 )5e o5 abad dalsd Sa
30 Hablows ol eyl (T) Sl edld &)
S e Jlsl ol S ae Gk Sl L
Sis (1) Sos it 5 oo (las] s
SLoS s oS 53 US4 O lgls
i Wlosls 0L Sldlas 3 55 s 035 o ol
33 GAS ldanls S (COX-2 Ol oS
(8) &S o Slen 5 iS5 el gl (5l s
S LNFAB SIS oo ol (opioan
S S Gl bl Ol s e S
ls S el laanT3 L Sie (Sl s
ST sladle Gl ol 5 053l LS o b
siplouil Dl (0) das ol 3 b o 5
gl oledes &5 Lilesls 0L b fse 555 2
ool Ly 5 A o 1y bl iy S s
Sbagaly Sles 53 S 1 ILA10 (Jlie 55 5 ool
LS LAY das e SRl sls i sl
Sl (s S Sl als5ew o3 Sl
duwﬂ Q) cl balde 5 IS dagls oo
s el e Sl Skl sl
oVl ol 5 g e s (S Slasolen
Sl S gl bkl 5 (ALT) a5 gl
AS bl gladshe by &S aaes (AST)



Q‘)K.QA K] ‘5}.’.§"L€" JO-YA Olwie NErE )Le scr BJLQ—-: arﬂw J ad)}sl? wu(’.’—u_g}

aw Sl (6,8 ol ke 4 colg s A

abs Sample (Aabs/min)

xCalibrator activity (IU/L) = Sample activity (IU/L)
abs Calibrator (Aabs/min) Y ’ g

IL-6, IL-1B, ) oledl sla oS g coy » s skioas
Sled )3 o Sladi o «(TNF-a s CRP, NF-xB
L o s (S 518 Sl ax s A
(BioScience GmbH, (¢ b= <—.5 3| esla
Loy gl f0r 55 OD il 3 5 Germany)
(BI Biotech, Co., India) ELISA Reader oXzws
bl
4 SPSS 153l 3 L Laesls 1g el Jolows g 25
55431 5 6,5 ANOVA 5,UT sl s, 501
s 53 Kl Lo ga o (p < 0/00) st
Tukey’s post x5 Qj.aj olsbae &l sdalie

.@))Ls@o,w‘u.;ﬁ&ra@ﬂhoc

o
AT b 055 aberdgm bbbl b5
o 3 AST  mhaw S 31> 0L OV JS) &bl
Blaans Plel-Wl L slijlas oo, 04
055 4 Cad Gay A Sl 4 sl 4 S
(05l 5SS 05) o sl T s 3l 5
LaS 258 opl podle il (gols snn il 8l
Jeess 5 oladkin b ol jen almans Dal-WI
23 Solsgme Jals B Hled T AenS sl g
Pol-Wl (slaos § L aglis 3 AST -
ol yan 4Bl mazs el 5 sy Sl 4 s
ssba Ao Ol de s VSl Liess L
03 b Gooledw (Sols 45 5l DL S S
S 2 Sologme Al doys VS ol s fute s
5 Sy Slens 35 5 s, 05t AST Ol
b e 038 0 o O (8o e S
sl @l (<)) L sl e el L

YA

Peal-Wl o 8 Joa ¥ 23l 53 293 05 8 050l
Do 4 05l SOl Ll 1555 (OIS 5 4Bl pazs
el o S e ¥ S35 e 058 s, A
B e e R O e P TR T
4 Ol sl 5 (S5l g Jitoss Aoy ) 2
—Wl e S e ¥ L3 ool 058 Sas A ke
Jeacss e
OLL Lo 5y A e a4 Ol SOI 5 A8 il 5
S Sl edd e e 808 L la, Ol o)

bt bbb 5 A8 bl S0 Lol

Jup)é \

XS B s 3o e
oo W 5 pledan L ALY (Sl
51 oslizl L ALP 5 AST ALT (sla 51 ol
e (Dialab Co., Austria) ol oS
w53 S OS5l g Sesll sl IS
Dde ks bl g Bl sl bl )
Oly 53 OD) (5 il s 4SSl b
dol aids 3 0f Olis 5 A of (A o
Sle s S s (A4) e 5 (A3) ey (A2)
MAN NORM (slas bl 51 Jstls cpiS J 28
MAN PATH  (ELITROL I, REF: 613046)
Man Company, law s siiags (ELITROL II)
L laosasl O gl IS ¢ opioman .S oslizad Tran
.23 8 plos| ELICAL2 (REF: 613048) 51kl
s 33 b g HDL S LDL pslis (5,510
Sy Gk Ol Lot ple Bl Ll
Ol oS 5 das o o 53 5 e 3o 5 ooy 3
Gk 3 Gl e 4 i K L
S8l cpiaman (8 s oy ODs 13
el s 4 S5 5 Js S glaclale
(Point End, Enzymatic, Colorimetric) WKJ B
ol 8 mle a3 YV 5 05l SO aids £ 31 e
SoS el SO blas 55 55kl 5 4503 ODs



Q‘)K.QA K] ‘5}.’.§"L€" JO-YA Olwie NErE )Le scr BJLQ—-: arﬂw J ad)}sl? wu(’.’—u_g}

poee)) Ol (gl pme A adk Sl W

(<
EE TS 0 oW gl e 2L
AL-1B AL-6 Jold ol oS st iy o LT
&sbes Lyl s ;5 |, CRP 5 NFKB (TNF-a
o 48 313 0L ()bl s s e 0L il
DWW L stdsles 058 53 oS p ol
LISl 53 05 S 4 end (b ST Bl mecs
po/ee)) s gl e Sl ek Sl W
eled L3l edle LGl aea ol <
Gl Dl Wl LS loes S oS s
o3V denS sl g Jutasn 5 oolerkes bl e
035 b anlie 53 (5ola pme Al s g el sl
Jeress boohen almass Dbol-WT Lot jlas
ek po= o /onY) Wsls OLE dos ) S i) g
CEAap =N po= /) p <0 =
(CRP ; NFKB (TNF-0. IL-1f IL-6 (!,
035 & Cod Sl pms RS 05 S pl opiaeen
ol el STl aly e el W sas sl s
P= /NP0 p o= /) po= o /hTY)
3 NFKB (TNF-a. dL-18 dL-6 ¢l p = +/++)
~WT L bk oS 5 a8 sl Ol = (CRP
SBS i o S Ll wlen el
5 A5 s alrens WL aslie 53 oledl

Ll e 5 B el

Yq

534S sle ol b sld sdalie ALP 5 ALT (sl
L ooher alrens Mel-WI L sddjleas 058
3P o= ) 58 b Dls cpuoledes
=T L (55les Slaos S cmomen (p = +/04
Pl 5 laks Lol adlrens
Aosd V deS sl fmess el jen 4l e
Pe-Wl 058 0 cod LS Sl
P < /) W S w e el sdda SO Bl ez
|y s $oless glaey S 2 LDL slie ¥ JSCo
L oodisled 05,5 55 028 LDL Olje s oo OLES
oSl 05 8 b a3 4l mens el
(0 sele s b
L oohan cpslakon coalid cpl s odls (gyls e
Loy3 ) oS i s Lrass 3 4l e Dlel- W
> 0+LDL CJ“‘“ oAl el gl pme sba
~WT glaes 5L anslis 53 2alS Ll o,
VoS htess boohes wdlaess Dl
Sl3pme edda SOl adlmens =W 5 Ao
LS5 5 Gl bl @Lu p < a/ve) sy
HDL ,; opoladee Sl aS Jl> 5 (s sdalin(TG)
WL e slek Susba 2 S
Aoss | AnS sl ey 3wl Dl
(eman i HDL mlaw Sl ine il el
PeWh L etsyls 035 53 HDL ke

Sl 51 05) PR

erSCJLi)J o); “ Ca.w».: ko.ZA.ng.:‘ wli@;;?



Q‘)K&A K} 6:.-<3L€-? JO-YA Olwie NErE )Le gf}w BJLQ—-: arﬁ-\iﬁ J ad)_,ﬂ? wu\:mu_{j

30060 A
*h%
g 20000
rat]
% M
o
2 o
sl
10000
o= Mative App Agg+Silymarin Apgp+l1%%DMSO
Group
15000
B *kk
HHEH
HEH
gl 1 i
=
'—.
2
=
]
=
400
e
0m . . = -
Mative Agg Agpe+Silymarin App+1%DMSO
Group
20000 C
[ afis]
=
=2 HHH
o .
‘—" -
= A0 L0 o
=
20000 i
00 : - > y
Mative App+Silymarin Appt1%DMSO

Group

GHHED < /vy arsmp <o)

Fig. 1. Effect of the studied treatment groups on the levels of (A) AST, (B) ALT and (C) ALP in the
blood of male Wistar rats. (p < 0.001:**%), (p < 0.001:###).
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Abstract

The role of mesenchymal stem cells (MSCs) is mainly dependent on their paracrine
components, namely their secretome. The use of stem cells has been recognized as a
novel approach in the treatment of infertility and in vitro oocyte maturation (IVM) and
has shown promising results, especially in women with polycystic ovary syndrome
(PCOS). However, the health of the resulting embryos remains a major challenge. In
this study, menstrual blood stem cell secretome was used for in vitro oocyte maturation
in 100 patients with PCOS, and the health of the embryos was assessed by
preimplantation genetic screening for aneuploidy (PGT-A). The resulting embryos were
cultured to the blastocyst stage and their chromosomal status was assessed by next-
generation sequencing (NGS). The results showed that the total number of embryos
produced did not differ significantly between the two groups. In the age group under 30
years, the difference in the total number of embryos between the control and
experimental groups was not statistically significant, and although the percentage of
high-quality embryos in the secretome group increased compared to the control group,
this difference was not statistically significant (p = 0.207). In the age group over 30
years, the number of embryos between the two groups was not significantly different,
but the percentage of high-quality embryos in the secretome group was significantly
higher than the control group. Also, in people over 30 years, the quality of the embryos
improved and there was no significant difference in terms of aneuploidy, euploidy, and
mosaicism. IVM had no significant effect on the health of the embryos in terms of
aneuploidy and mosaicism. These findings indicate the safety and efficacy of the in
vitro maturation method of oocytes using stem cell secretome in the treatment of
infertility.

Keywords: Stem cells, In Vitro Maturations, Polycystic Ovary, Preimplantation Genetic
Screening, Aneuploidy.
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Table 1. Comparison of characteristics of embryos obtained in the intervention and control groups in the
age group under and over 30 years

Control < 30

Control > 30

Secretome < 30 Secretome > 30

Number of oocytes 100 100 100 100
Grade A embryos 2.9 (22.2%) 2.15(13.3%) 7.14 (50%) 8.18 (44.4%)
Grade B embryos 6.9 (66.6%) 10.15 (66.6 %) 6.14 (42.8 %) 7.18 (38.8%)
Grade B and C embryos 1.9 (11.1%) 4.15 (26.6%) 1.14 (7.1%) 3.18 (18.8%)
Aneuploid Blastocysts (28.5 %) (ns) (37.5 %) (ns)

Euploid Blastocysts (57.1%) (ns) (50 %) (ns)

Mosaicism Blastocysts

(14.2 %) (ns)

(12.5 %) (ns)
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Fig 1. Graph comparing the quality of embryos developed on the third day of culture (cleavage stage) in

the secretome and control groups between women under 30 years and over 30 years of age. * indicates a

difference of p < 0.05 compared to the control group. The number of embryos was calculated as a

percentage of the total number of embryos in each group.
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Fig 2. Graph comparing the health of embryos developed on the fifth day of culture (blastocyst stage) in

the secretome and control groups. The number of embryos was calculated as a percentage of the total
number of embryos in each group, and the difference between the groups was not significant (p > 0.05).
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Abstract

Ischemia/reperfusion (I/R) injury is characterized by the restriction of blood supply to
the organ followed by the return of blood flow and reoxygenation. The aim of this study
was to measure Protective effect of nano magnesium oxide (MgO) on I/R on renal
function and vascular endothelial growth factor (VEGF) in male Wistar rats. In this
study, 54 adults male Wistar rats were randomly divided into 9 groups of 6 rats,
including healthy control, control, I/R control, three healthy experimental groups, and
three I/R experimental groups. I/R injury was induced by ligation of the left renal
pedicle for 20 minutes. Animals were tested using MgO (doses of 1.25, 2.5 and 5
mg/kg) for 30 days via gavage and finally serum samples were collected to assess renal
function. In addition, after sacrificing the animals, kidney tissue was obtained for
immunohistochemical examination of VEGF expression and the resulting data were
statistically analyzed (p<0.05). The results showed that I/R mice that were intervened
with MgO significantly reduced serum urea and creatinine levels at concentrations of
2.5 and 5 mg/kg. Renal function and VEGF expression also showed significant
improvement. MgO, as a potent vasodilator, were able to improve serum urea and
creatinine levels as indicators of renal cell damage in I/R groups. Also, by reducing the
expression level of VEGF in MgO-treated groups, MgO may effectively mediate the
protection against hypoxia induced by I/R injury.

Keywords: Nano magnesium oxide, Ischemia/reperfusion, Kidney, VEGF.
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Table 1. Effect of nano-MgO on levels of Serum Urea and Creatinine in normal and I/R rats

Group Urea (mg/dL) Creatinine (mg/dL)
Normal Control 14.83 +0.48 0.67 £0.17
Sham-operated 14.48 £ 0.52 0.68 £ 0.02
Normal Experimental + Nano-MgO (mg/kg)

1.25 14.50 £ 0.43 0.68 £0.01

2.5 14.50 £ 0.56 0.69 £0.01

5 15.33 £0.42 0.70 £0.01

I/R Control 70.83 £ 2.33 #¥* 2.91 £0.05 ***

I/R Experimental + Nano-MgO (mg/kg)

1.25
2.5
5

68.01 + 1.29 *%**
62.33 £ 1.54 #¥* 444
46.50 £ 1.18 ***444

2.68 £(0.9]***
2.52 £0.9] ***pqpq
1.83 £ (0.63 ***4 44

)t 5 e J S 6 S Sl s pme Dl PCa/ee) HEE Lgd e Ol g 23 gl slae Ol sl E S Sle Ol g sl

I/R JJ,I.'S@};)")\DL;L&A \J‘)A}.‘}\p<

Values are expressed as mean + SEM for six rats. *** p < 0.001 significantly different from the normal control group
and +++ P < 0.001 significantly different from the I/R control group.
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Table 2. Effect of nano-MgO on VEGF expression levels in normal and I/R rats

Group VEGF Expression rate
Normal Control 1.0+ 0.00
Sham-operated 1.0 +£0.00
Normal Experimental + Nano-MgO (mg/kg)

1.25 1+0

2.5 1+0

5 1+0

I/R Control 3 +(.2

I/R Experimental + Nano-MgO (mg/kg)

1.25 2.6 £0.2 ***
25 1.8 £0.4 *¥ 444
5 1.4+£0.3 +++

58 65,8 51 Jls gme OVl p < /e n) FEE B iy s pd e Ol hee i Gl slae Ol £ Ske Ol e sl
SR ISPy p p Pt O o o S e LR
IR S 5,8 5l s pme Sl p <e/e e N bt op <o/o) 5 b

Values are expressed as mean + SEM for six rats. ** p < (0.01, *** p < 0.001 significantly different from the normal
control group and ++ p < 0.01, +++ p < 0.001 significantly different from the I/R control group.
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400x 3,5 L AHC)

Fig. 1. VEGF expression in renal tissue in all experimental groups. A, normal control group; B sham-operated group;
C-E experimental normal groups receiving nano-MgO (1.25, 2.5, and 5 mg/kg) with normal renal structure with
normal glomeruli and mild expression of VEGF in glomeruli and renal tubules; F, ischemia/reperfusion (I/R) control
rats with a severe expression of VEGF in renal tubules; G-I experimental I/R groups receiving nano-MgO (1.25, 2.5,
and 5 mg/kg) with moderate to a mild expression of VEGF in renal tubules (IHC).400x
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Abstract

The effect of different feeding levels on the biochemical indicators and immunity of
green tiger shrimp in a biofloc aquaculture system was investigated. The experiment
was conducted for 45 days with shrimps with an average weight of 2.85 g. Rearing
tanks was filled with 150 liters of filtered water with a sand filter, and then 53
individual shrimps were stored in each tank. 7 experimental groups were considered for
this research, which included three control groups with different feeding levels in terms
of body weight, 6% (CW6), 4% (CW4) and 2% of body weight (CW2), and four biofloc
treatments of 6% (BFT6), 4% (BFT4), 2% (BFT2) and 0% (BFTO0). The results showed
that the highest levels of triglyceride (175.0 mg/dl) and cholesterol (142 mg/dl) were
observed in the CW?2 treatment. The highest amount of glucose (47 mg/dl) was obtained
in BFTO treatment and the lowest amount was 35.66 and 36.35 in BFT6 and BFT4
treatments, which showed a significant difference with other treatments (p < 0.05). The
highest value of lysozyme activity was obtained in BFT6 and BFT4 treatments (24.6
and 24.3 u/ml/min), respectively, and the lowest value was obtained in BFTO treatment
(15 u/ml/min), which showed a significant difference with other treatments (p > 0.05).
The highest amount of phenol oxidase activity was the highest in BFT6 (0.74 u/ml) and
BFT4 (0.75 u/ml) treatments, and the lowest value was obtained in BFTO treatment
(0.37 u/ml). In general, the results showed that different feed levels affect the
biochemical activities and immunity of green tiger shrimp hemolymph. Feeding with
food levels of 6 and 4% in biofloc system leads to improvement of lysozyme, total
immunoglobulin and phenol oxidase activities in green tiger shrimp.

Keywords: Green tiger shrimp, Biofloc, Immunity, Hemolymph.
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Table 1. Different feeding levels and experimental treatments

DTD 1-10 11-20 21-30 31-45 WE (daily) AN
6 35-50% CW6
6 0.5-1% BFT6
4 35-50% CWw4
4 0.5-1% BFT4
2 35-50% CW2
2 0.5-1% BFT2
0 (Biofloc only, 5 to 10 ml/1 0.5-1% BFTO

Abbreviation: DTD: different test days, WE: Water exchange, AN: Abbreviated number
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Fig. 1. Changes in hemolymph biochemical indices of green tiger shrimp under the influence of different

treatments in a biofloc aquaculture system
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Fig. 2. Changes in hemolymph immunity indices of green tiger shrimp under the influence of different

treatments in a biofloc aquaculture system
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Abstract

Heavy metal pollution directly affects marine aquaculture such as shrimp farming.
Heavy metals in the shrimp can be transferred to humans through the food chain. In this
research, the concentration of heavy metals in the muscle tissue of western white-legged
shrimp (Litopenaeusvannamei) was determined and the risk for consumers was assessed
in the Gamishan shrimp breeding station of Golestan province. For this purpose, 30
samples were analyzed by atomic absorption after drying and chemical digestion. The
data were analyzed using SPSS software. The different heavy metals were identified in
shrimp samples, including arsenic (As), cadmium (Cd), mercury (Hg), lead (Pb), iron
(Fe), copper (Cu), cobalt (Co), chromium (Cr), manganese (Mn), molybdenum (Mo),
nickel (Ni), tin (Sn) and zinc (Zn). The average amount of As, Cd, Hg and Pb was 0.11-
0.08, 0.01, 0.01 and 0.38-0.14 mg/kg, respectively. Sn and Ni had a lower average than
other metals. Fe and Cu were the highest level, followed Zn and Mn. Co, Cr and Mo
were the lowest level. A significant difference was reported between different sites in
regarding Zn (p < 0.05). The concentration of all heavy metals was according to the
standard limit (FAO/WHO). Continuous and daily consumption of this product for
different age groups is not safe in terms of As and there is a risk, but it is safe for other
metals. The results of this study suggest that the measurements to prevent the pollution
of breeding ponds in Golestan province should be taken by the responsible authorities.
It is possible to reduce the dangerous effects of heavy metals by monitoring, regularly
examining and evaluating these mineral pollutants.

Keywords: White Leg Shrimp (Litoppenaeus vannamei), Golestan Province, Heavy Metals,
Risk Assessment.
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Table 1. Mean + SD of heavy metal levels in farmed shrimp in Golestan Province (mg/kg dry weight)

Heavy metals Site 1 Site 2 Site 3

As 0.44£0.11 0.43 +£0.08 0.40£0.11
Cd 0.03 £0.01 0.02 £0.01 0.02 £0.01
Co 0.01 £0.01 0.01 £0.01 0.02 £0.01
Cr 0.56 £0.19 0.65+0.18 0.54 £0.26
Cu 21.77 £4.50 19.04 +2.49 15.66 +3.27
Fe 40.40 £ 4.65 38.07 £2.97 21.95+£6.84
Hg 0.16 £0.01 0.16 £0.01 0.16 £0.01
Mn 1.17 £ 0.87 1.03 £0.54 0.78 £0.22
Mo 0.03 £0.01 0.03 +£0.01 0.03 +£0.01
Ni 0.14 £0.0¥ 0.22+0.11 0.20 £0.10
Pb 0.43 £0.38 0.22 +0.14 0.28 £0.23
Sn 0.31+0.01 0.30 £0.01 0.30 £0.01
Zn 34.85 + 1.90b 33.68 = 1.25b 27.51+5.21a

(p < '/'°> Cos! L;J.;”La)T 6\.&0); O )\JL;:&A S| ev\l&éi)w ;;)Lé,u J)ﬁiiﬁ'

*Different letters indicate significant differences between experimental groups (p < 0.05)

OledS Olel Ly 0 658 o883 s biladl Ko I (ANOVA) b s Julos =Y s

Table 2. Results of analysis of variance of residual heavy metals in farmed shrimp meat in Golestan Province

Heavy Sum of Jf Mean Calculated
metals squares squares surface (Fe) P

betweengroups 0.004 2 0.002 0.164 0.852
As Within-Group 0.099 9 0.011

Total 0.102 11

betweengroups 0 2 0 0.201 0.821
Cd Within-Group 0.002 9 0

Total 0.002 11

betweengroups 0 2 0 2.07 0.182
Co Within-Group 0.001 9 0

Total 0.001 11

betweengroups 0.031 2 0.015 0.322 0.733
Cr Within-Group 0.429 9 0.048

Total 0.46 11

betweengroups 74.993 2 37.496 3.023 0.099
Cu Within-Group 111.635 9 12.404

Total 186.628 11

betweengroups 808.074 2 404.037 0.391 0.687
Fe Within-Group 9294.394 9 1032.71

Total 10102.468 11

betweengroups 0 2 0 0 1
Hg Within-Group 0 9 0

Total 0 11

betweengroups 0.301 2 0.151 0.405 0.679
Mn Within-Group 0.347 9 0.372

Total 3.648 11

betweengroups 0 2 0 0 1
Mo Within-Group 0 9 0

Total 0 11

betweengroups 0.014 2 0.007 0.836 0.464
Ni Within-Group 0.076 9 0.008

Total 0.09 11
Pb betweengroups 0.111 2 0.055 0.664 0.538

Within-Group 0.75 9 0.083

AN
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Total 0.861 11

betweengroups 0 2 0 1.059 0.386
Sn Within-Group 0 9 0

Total 0 11

betweengroups 124.324 2 62.162 5.76 0.025
Zn Within-Group 97.133 9 10793

Total 221.456 11

(FAO/WHO) _ilgr (slas il U 0liedS Ol 55 65500 fedim 15 Ol on avslio =¥ sl

Table 3. Comparison of heavy metal levels in farmed shrimp in Golestan Province with international standards

(FAO/WHO)

Heavy metals Standard value (ppm) Standardized mean difference t df p

As 0.5 -0.07183 -2.579 11 0.026
Cd 0.2 -0.16856 -43.934 11 0.000
Co 50 -49.97966 -1.515 11 0.000
Cr 30 -29.41064 -498.450 11 0.000
Cu 100 -81.16996 -68.264 11 0.000
Fe 100 -66.52135 -7.604 11 0.000
Hg 0.2 -0.03550 -1.236 11 0.000
Mn 50 -49.00097 -294.755 11 0.000
Mo 150 -149.96590 -2.088 11 0.000
Ni 0.5 -0.31169 -11.955 11 0.000
Pb 0.4 -0.10293 -1.274 11 0.229
Sn 250 -249.69152 -2.175 11 0.000
Zn 150 -117.98085 -91.087 11 0.000

O COVCH 1 I URCIUOU I O L g W - ST SPICIVS. WITE W g P S A PR e

Table 4. Health risk assessment of farmed shrimp in Golestan province with respect to heavy metals

Heavy metals Daily intake (mg/g body weight per day) MTDI (mg.g-1 BW/day)
Children Adults

As 1.98 x 10! 1.13 x 10! 5% 1072
Cd 1.45 x 102 8.31 x 107 6 x 102
Co 9.4 %1073 5.37 x 10! -

Cr 2.72 x 10! 1.55 x 10! 2

Cu 8.71 4.97 3x 10!
Fe 15.48 8.84 5% 1072
Hg 7.6 x 1072 4.34 x 107 -

Mn 4.62 x 10! 2.64 x 10! -

Mo 1.57 x 1072 9.V x 107 -

Ni 8.71 x 10 4.97 x 102 3x 107!
Pb 1.37 x 10! 7.85 %1072 2.1x 10!
Sn 1.42 x 10! 8.15 x 102 -

Zn 14.81 8.46 6x 10!

MTDI: Maximum Tolerable Daily Intake
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Abstract

Selenium (Se) is an essential rare element that plays a vital role in the health and
performance of animals. This study was conducted with the aim of investigating the
effect of hydroxyl selenomethionine (OH-SeMet) in the diet of broiler breeder and old
broiler breeder roosters on production performance, quality traits of eggs and blood
parameters. For this purpose, 260 broiler breeders Ross 308 (45 weeks old) were used in
a completely randomized design with four treatments and five repetitions (13 hens and
one rooster in each replication). Experimental treatments included: 1) a basal diet
without OH-SeMet (control), 2) a broiler breeder diet without OH-SeMet and a rooster
diet containing 0.1 mg/kg OH-SeMet, 3) broiler breeder diet containing 0.1 mg/kg OH-
SeMet and rooster diet without OH-SeMet and 4) broiler breeder and rooster diet
containing 0.1 mg/kg OH-SeMet. Performance and quality traits of eggs were measured
weekly at 50, 55 and 60 weeks of age. The results showed that the use of 0.1 mg/kg
OH-SeMet in the broiler breeder diet and the broiler breeder and rooster diet improved
the laying percentage, egg weight, egg mass and feed conversion ratio compared to the
control treatment (p < 0.05). Feeding broiler breeder and rooster with diet containing
OH-SeMet improved the mentioned parameters compared to feeding broiler breeders
alone (p < 0.05). Eggshell strength increased in treatments 3 and 4 compared to control
and treatment 2 (p < 0.05). The concentration of selenium and glutathione peroxidase in
the treatments fed with OH-SeMet was significantly higher than the control treatment (p
< 0.05). The use of 0.1 mg/kg of OH-SeMet may be a practical approach to help
production performance and eggshell strength in old broiler breeders.

Keywords: Hydroxy selenomethionine, Broiler breeders, Broiler breeder roosters, Laying,
Eggs.
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Tablel. Composition of the basal diet of broiler breeders and roosters

Ingredient, g/kg Broiler breeders Broiler breeder roosters
Corn grain 625.0 532.7
Soybean meal (44% CP) 165.0 55.0
Wheat grain 40.0 65.0
Barley grain 0.0 50.0
Wheat bran 40.0 234.0
Soybean oil 12.0 8.0
Di-calcium phosphate 16.4 12.8
Bentonite 7.05 9.55
Calcium carbonate 77.2 154
Vitamin premix* 2.5 2.5
Mineral premix® 2.5 2.5
Salt 2.2 2.0
Sodium bicarbonate 2.2 2.35
Potassium bicarbonate 1.5 1.5
DL-methionine 1.8 1.4
L-lysine HCL 0.6 0.8
L-threonine 0.8 0.8
Choline chloride 1.0 1.0
Antioxidants 0.2 0.2
Toxin binder 1.0 1.0
Anti-ammonium extra 1.0 1.0
Phytase 0.05 0.05
Total 1000.0 1000.0
Calculated composition

Metabolizable energy (kcal/kg) 2800 2825
Crude protein (%) 13.52 11.77
Crude fiber (%) 3.02 4.63
Calcium (%) 3.20 0.90
Available P (%) 0.34 0.30
Lysine (SID) (%) 0.60 0.43
Methionine (SID) (%) 0.38 0.30
Met + Cys (SID) (%) 0.61 0.48
Threonine (SID) (%) 0.55 0.39
DCAB (mEqg/kg) 203.00 200.00

wlw d>ls VY ¢ D3 J.»L_u Q.U.dlw dlg 0v e A J:.al:.) Q.U.dlw d=lg\0rae :J"U.'; e ijgs,aébn 4ol &l aely y J»L—a
f)ft)'ﬂ“’ +/+v B9 &:»LL:} (;‘)J?A o B6 Q}:”t‘:') r«j‘;l':ﬁ/\ B2 &:al;:} C;k).:ﬂ Y+ Bl L'Il'”’l:‘i} C;Ul:ﬁ.\ K3 &:»LL:} (;J—:ﬂq E &:ﬁl—:—:)
(‘Jfg)c“"" Hyees @,f}l.:S,m Sl 4 el Sl Sdme 3l g0 JaSemb S5 gl Al C;J.:.&"O ¢l @,fk},»\/- ¢ s f«'g‘)'“ SVBI2 b

b 08 a0 S a8 e VY S 08 e VY0 e 0 S e VUl
2 Vitamin premix provided per kilogram of diet: Vitamin A, 15,000 IU; vitamin D3, 5,000 IU; vitamin E, 130 IU;
vitamin K3, 9 mg; Vitamin Bi, 6 mg; Vitamin Bz, 20 mg; vitamin Be, 8 mg; vitamin By, 5 mg; vitamin Bi2, 0.07 mg;

biotin, 0.6 mg; niacin, 70 mg; pantothenic acid, 25 mg. ® Mineral premix provided per kilogram of diet: Fe, 50 mg;
Cu, 16 mg; Mn, 120 mg; Zn, 120 mg; I, 3 mg; Se, 0.3 mg.
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Table 2. Effects of hydroxy-selenomethionine on the production performance of Ross 308 broiler breeders (45-60

weeks old)

Item Egg production (%)  Egg weight (g) Egg mass (g) FCR

1 68.86° 66.41°¢ 45.56° 3.50°

Treatments! 2 69.55¢ 66.38¢ 45.97° 3.46°
3 70.98° 67.90° 48.08* 3.31°

4 72.99% 68.232 49.66° 3.20°

SEM 0.18 0.05 0.11 0.01
Treat <0.001 <0.001 <0.001 <0.001
p Time <0.001 <0.001 <0.001 <0.001
Treat x Time <0.001 <0.001 <0.001 <0.001

o 5 gt e oS 5odem D5 3le (glag e e (Y ((Aald) (st sl S psken O3 el e O el Lol slales
St o SAS/e 8 Jue N sl ole Sl e e (F isteshe St 0SS/ S e o) sl e 2
S5 0 S 108 a1V (gl b 2 5 ole Sl e o (£ 5 o pite il a8 5 )dn 05 W 2 0 5 (ke s

el 0/00 da.w 53 bl Dl me gl sasOlis Ot a3 wline 8 by > =20 ikl gl Sl SEM .05 st sk
"Experimental treatments include 1) a basal diet without OH-SeMet, 2) a chicken diet without OH-SeMet and a
rooster diet containing 0.1 mg/kg OH-SeMet, 3) chicken diet containing 0.1 mg/kg OH-SeMet and rooster diet

without OH-SeMet and 4) chicken and rooster diet contained 0.1 mg/kg OH-SeMet. » ® Means within the same
column with different letters differ significantly (p < 0.05). SEM, standard error of means.
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Table 3. Effect of experimental treatments on egg quality traits of Ross 308 broiler breeders (45-60 weeks old)

Ttem Yolk weight Albumen Shell Albumen Haugh  Shell strength
(%) weight (%) weight (%) height (mm) unit (kg/m?2)
1 28.52 62.14 9.33 6.35 76.43 2.53%
Treatments 2 28.68 61.86 9.45 6.56 78.28 2.74°
3 27.96 62.57 9.46 6.70 78.44 3.26%
4 27.65 62.98 9.36 6.81 79.90 3.14*
SEM 1.35 2.38 0.86 0.26 2.14 0.36
Treat 0.14 0.12 0.91 0.27 0.13 0.006
p Time 0.29 0.87 0.15 0.41 0.06 0.001
TreatxTime 0.16 0.34 0.88 0.53 0.74 0.16

((Sin L0 ) YrA uly (238 ssle gla g 2 5 § 0 055 Slaeminl 3 sialesl lasles -8 Ju
Table 4. Effect of experimental treatments on blood parameters of Ross 308 broiler breeder hens and roosters (45-60

weeks old)
Treatments Glucose Triglycerides Cholesterol LDL HDL Total ~ Albumin  Selenium
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) Protein (g/dL) (ug/dL)
(¢/dL)
1 322.40 3282.57 143.43 82.09 34.57 7.51 2.81 133.23°
2 326.10 3016.08 149.71 88.33 33.75 9.05 2.18 146.47%®
3 312.60 2894.28 162.78 95.61 40.98 9.59 2.90 155.26*
4 305.60 2463.20 167.94 62.09 35.45 9.73 2.47 152.08*
SEM 18.94 305.98 12.08 9.90 2.67 0.72 0.40 3.40
p 0.86 0.30 0.46 0.11 0.23 0.13 0.58 0.01

((Sain 10T YA ) 23S ssle Gla s = 5 o SlenSI BT e b 5 518 lan 5T o ulesT glajles -0 Jsis
Table 5. Effect of experimental treatments on liver enzymes and antioxidant capacity of Ross 308 broiler breeder
hens and roosters (45-60 weeks old)

Treatments ALP (U/L)  AST(UL) ALT(UL) MDA (mmol/mL) SOD (U/mL) GPx (U/mL)
1 1823.30 241.30 109.82 3.78 379.14 76.18°
2 1849.40 227.10 109.02 3.16 341.80 83.64°
3 1857.60 219.20 111.15 3.45 333.35 82.62¢
4 1810.50 226.20 97.34 3.75 392.74 84.332
SEM 20.59 10.32 9.49 0.44 23.41 2.88
p 0.33 0.49 0.71 0.73 0.23 0.03
<ou
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Abstract

One of the main concerns in achieving peak production in broiler breeders is eggshell
quality traits, which are very important and effective in the profitability of the breeder
flock. The present study was conducted to investigate the effects of organic and
inorganic forms of copper, zinc, and manganese on egg quality traits of Ross 308 broiler
breeder hens. 30 pens were used, and 8 hens and one rooster were placed in each pen.
This research was conducted as a factorial experiment in a completely randomized
design. The first factor included organic and inorganic forms and the second factor
included zinc, copper, and manganese elements. The number of treatments and
replications were 6 and 5, respectively. Eggshell quality traits of broiler breeder hens
were measured at weeks 33, 37, and 40. The collected data were analyzed using the
LSmeans procedure using SAS statistical software. The results showed that organic zinc
significantly increased eggshell weight (p < 0.05). Organic manganese improved
eggshell thickness and strength (p < 0.05). The use of organic forms of zinc and
manganese in the diet of broiler breeders was effective in improving the quality traits of
their eggs, therefore, the use of organic forms of manganese, copper, and especially zinc
in the diet of broiler breeders is recommended.

Keywords: Broiler Breeder, Copper, Eggshell, Manganese, Organic Zinc.
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Table 1. Composition of basal diet supplied to broiler breeder hens from 33 to 40 week of age

Ingredient composition (%) Nutrient composition (%)
Corn 60.00 Metabolizable energy (kcal/kg) 2795.00
Soybean meal (44%) 17.50 Crude protein (%) 14.45
Wheat meal 9.5 Lysine (%) 0.56
Soybean oil 3.00 Methionine (%) 0.35
Dicalcium phosphate 1.25 Methionine + cysteine (%) 0.57
oyster shell powder 4.52 Threonine (%) 0.53
Calcium carbonate 3.00 Calcium (%) 3.20
Sodium bicarbonate 0.25 Available phosphorus (%) 0.34
Salt 0.22 Sodium (%) 0.18
Methionine 0.17 Chlorine (%) 0.18
Threonine 0.04

Choline chloride 0.05

Mineral premix! 0.25

Vitamin premix? 0.25

o rjf)l.zfjm Sl e e oS 5 el s e oo S 5 =Y Lol ol sslizad FR 5 G e Ol Sdae JoSe Sl lae ol 53 =)
AR CPWE) ‘f;;;lc‘ /v :B12 BE) ‘(‘J§g5l:"‘ 4K ulss s \WHED el s sl YY D3;,:.nl;.u A=ly Veeed Al el el
A eSstism e Sk Vel @ Sk N i sn e S ke Ve IS S S ke Ve el 0 S e V0 1O L S S e

eSS 00 IS (o S5 S Yo ol oS e 00 sl S e ¥ iy 0 S ks 058 il S s
1- A mineral supplement without copper, zinc and manganese has been used in these rations. 2- The composition of
vitamin supplements and mineral supplements for each kilogram of ration includes: Vitamin A, 10000 units., Vitamin
D3, 3200 units., Vitamin E: 130 units., K: 9 mg., Vitamin B12: 0.07 mg., Riboflavin; 20 mg., Calcium pantothenate:

15 mg., Niacin: 70 mg., choline chloride: 1000 mg., biotin: 0.6 mg., thiamine: 6 mg., pyridoxine: 8 mg. folic acid: 5
mg., iodine: 2 mg., iron: 50 mg., selenium; 200 micrograms., cobalt: 500 micrograms.
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Table 2. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 33 weeks

Treatment Egg shell weight (g) Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 6.36* 0.396° 2.57°
Copper 6.07° 0.385° 2.67°
Manganese 6.05° 0.4228 2.843
SEM 0.38 0.014 0.05
p.value 0.02 0.03 0.02
Mineral forms

Inorganic Minerals 5.99b 0.396° 2.57°
Organic Minerals 6.42% 0.416* 2.79*
SEM 0.46 0.016 0.08
p.value 0.02 0.02 0.02
Trace elements X Mineral forms

Inorganic zinc 6.20° 0.393° 2.62°
Organic zinc 6.50% 0.395° 2.66°
Inorganic copper 6.01° 0.390P 2.64°
Organic copper 6.11° 0.395° 2.65°
Inorganic manganese 6.07° 0.394° 2.65°
Organic manganese 6.12° 0.419° 2.81%
SEM 0.30 0.011 0.04
p.value 0.03 0.03 0.02

ezl lais povalue Kl 3 ,lkul glast SEM (p < +/00) Jls sxe ool sl s iasOLES O g A 45 S R b b sV

Non common superscripts in each column are indicate the significant statistical difference (p < 0.05), SEM: Standard

error of the mean, p.value: Probability value.
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Table 3. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 37 weeks.

Treatment Egg shell weight (g)  Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 6.85% 0.383° 2.09°
Copper 6.51° 0.372° 2.20°
Manganese 6.44° 0.406° 2.382
SEM 0.40 0.015 0.07
p.value 0.02 0.03 0.02
Mineral forms

Inorganic Minerals 6.52° 0.380° 2.10°
Organic Minerals 6.82% 0.401° 2317
SEM 0.49 0.016 0.06
p.value 0.02 0.02 0.02
Trace elements X Mineral forms

Inorganic zinc 6.57° 0.378° 2.22°
Organic zinc 6.932 0.380° 2.23b
Inorganic copper 6.50° 0.376° 2.16°
Organic copper 6.49° 0.378° 2.15°
Inorganic manganese 6.46° 0.379° 2.15°
Organic manganese 6.63° 0.404* 2.40*
SEM 0.33 0.010 0.05
p.value 0.03 0.03 0.02

kX w)JV'/\ uﬂ‘) L;?.J:;)JLA 6&&10(':;5 mﬁ;«gawff@} L3 cJ..AJAth« Lf‘v\M} JTJL{»&‘ L;w)ﬁ—f.djv\;.-
Table 4. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 40 weeks.

Treatment Egg shell weight (g)  Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 7.25° 0.370° 1.75°

Copper 6.84° 0.359° 1.79°
Manganese 6.75° 0.394% 2.02¢

SEM 0.48 0.018 0.07

p.value 0.02 0.03 0.02

Mineral forms

Inorganic Minerals 6.83° 0.365° 1.79°

Organic Minerals 6.25% 0.389* 1.99*

SEM 0.56 0.016 0.05

p.value 0.02 0.02 0.02

Trace elements X Mineral forms

Inorganic zinc 6.90° 0.368° 1.89°

Organic zinc 6.28% 0.370° 2.90°
Inorganic copper 6.83° 0.368° 2.93b

Organic copper 6.79% 0.367° 2.92°
Inorganic manganese 6.80° 0.367° 2.91°

Organic manganese 6.93° 0.395° 2.122

SEM 0.39 0.013 0.04

p.value 0.03 0.03 0.03

5 Sl Soslane (il glasls s BBy Oy ol Ol o3 Gatwy S5 5 1y ble o S5 Ll
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Abstract

The aim of the present study, considering the increasing level of heavy metal pollution
and their impact on the environment, was to evaluate the bioaccumulation of heavy
metals mercury, zinc and nickel in soft tissues (muscle and hepatopancreas) of the blue
swimming crab (Portunus segnis) on the coasts of Makoran (Bris, Pesem and Tis). 18
crab samples and 9 surface sediment samples were collected in the winter of 2019 and
the concentrations of mercury, zinc and nickel in the hepatopancreas and muscle tissues
of the crab and sediments of the sampling areas were measured by atomic absorption
spectrometry. In all three stations, the concentration of zinc in the hepatopancreas was
higher than in the muscle and there was a statistically significant difference between all
stations (p < 0.05). The overall average accumulation of mercury, zinc and nickel metals
in mg/kg in hepatopancreas was 0.85 = 0.7, 240.81 £+ 101.41 and 69.24 £+ 33.58 in
muscle 0.37 + 0.04, 78.45 + 14.02 and 33.01 + 9.12 and in sediment 0.96 + 0.6, 26.4 +
14.45 and 21.49 + 6.21. The pattern of heavy metal accumulation in tissue and sediment
was obtained as mercury < nickel < zinc. Comparison of metal concentrations in the
muscle of the blue-swimming crab of the study area with international standards (UK
MAFF, FDA, NHMRC, WHO and FAO) showed that the mercury concentration was
lower than the NHMRC standard and close to other standards, the zinc concentration
was higher than the permissible limit compared to only some standards, and the nickel
concentration was lower than the permissible limit announced by the FDA. Therefore,
the consumption of the studied crab meat in terms of mercury and especially zinc may
be harmful to health. Comparison of the average concentration of heavy metals in
sediments sampled from the stations with sediment quality standards showed low
concentrations of zinc, nickel and mercury.

Keywords: Heavy metals, Blue-swimming crab, Makoran coasts, Hepatopancreas.
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Table 1. Mean + standard deviation of biometric factors of the crab at the sampling stations

Beris

Pozm Tis

Carapace Length (mm)
Carapace Width (mm)

66.32 +12.36
105.45 £23.22

65.32 +12.67
116.33 £23.17

67.17 +9.87
113.21 £18.13

Male

Weight (g) Female

213.41 £65.11
119.13 +17.14

241.30 £50.25
182.65 +77.83

185.59 £55.87
155.17 +48.26
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Table 3. Mean =+ standard deviation of mercury concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 0.71+0.45*° 0.055 +0° 0.34+0.08 0.37 £0.04
Hepatopancreas 1.24+£0.73* 0.73 £0.66° 0.57+0.05? 0.85+0.7
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Table 3. Mean =+ standard deviation of zinc concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 77.83 +10.09° 70.27 £ 16.58° 87.25+7.93" 78.45 £ 14.02
Hepatopancreas 240.21 £125.13° 217.07 £74.072 265.15 £106.48 ® 240.81 +101.41
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Table 3. Mean =+ standard deviation of Nikel concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 2381+292+4 3723 £9.952 37.98+4.78+% 33.01 +9.12
Hepatopancreas 55.76 £13.75" 64.58 £21.98° 87.38 £49.26° 69.24 +33.58

Gy 3 LBl 3 s sl oy S anglie =0 s

Table 5. Correlation comparison between metal concentrations in tissues and sediment

Hg Zinc Nickel Hg Zinc Nickel Hg Zinc
Hepatopancreas Hepatopancreas Hepatopancreas Muscle Muscle Muscle Sediment Sediment
Correlation
Mercury
Hepatopancreas  Significance
Zinc Correlation 0.223
Hepatopancreas  Significance 0.375
Nickel Correlation 0.226 0.602
Hepatopancreas Significance 0.368 0.008
Mercury Correlation 0.286 0.247 0.025
Muscle Significance 0.250 0.324 0.920
Zinc Correlation 0.107 0.258 0.264 0.268
Muscle Significance 0.672 0.302 0.290 0.282
Nickel Correlation -0.049 0.100 0.392 0438 0.406
Muscle Significance 0.846 0.694 0.107 0.069  0.095
Mercury Correlation 0.095 -0.022 -0.140 0.000 -0.235 -0.092
Sediment Significance 0.807 0.955 0.720 1.000 0543  0.814
Zine Correlation -0.106 0.077 -0.064 0.182  -0.075 -0.674 -0.246
Sediment Significance 0.785 0.845 0.870 0.639 0847 0.046  0.523
Nickel Correlation -0.131 0.503 0.631 0.201 0.308 -0.220 -0.484 0.655
Sediment Significance 0.736 0.168 0.069 0.604 0421 0570 0187  0.045
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Fig. 1. Comparison of mean mercury concentration in muscle and hepatopancreas tissues across sampling stations.
Different letters indicate statistically significant differences, while identical letters indicate no significant difference.
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Fig. 2. Comparison of zinc concentration in muscle and hepatopancreas tissues across sampling stations. Different

letters indicate

statistically significant differences, while identical letters indicate no significant difference.

AR



b‘)&.ﬁ.ﬁ} dq.:.h‘ﬁ‘ Ara-Yy Q\:a;bé NEvg JLG-t ‘f}w GJM &rh-\ih JL& ‘CSJJJ\? wucﬂd‘j

b B Hepatopancreas = Muscle

120

100

= 80
&
en

E 60
iz

40

20

0

Pozm Tis Beris

3 0331 Db e 0das Ol pliaal by (g5l 4 5e0 Sl b Sl 5 adlas il o IS0 el aslie - S
el gLl Ml (gl s pde s easOLES Oloas By >

Fig. 3. Comparison of nickel concentration in muscle and hepatopancreas tissues across sampling stations. Different
letters indicate statistically significant differences, while identical letters indicate no significant difference.
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Fig. 4. Comparison of mean concentrations of the heavy metals nickel, zinc, and mercury in sediments

from the sampling stations. Different letters denote statistically significant differences, while identical
letters denote no significant differences.

ARAY



Qb&.«h} N‘Jf‘ N ANYY Ol NE0E )Lq.g s(}w BJLQ—-: ar.A.\A:A Jl %5)}5\? wucﬂ-_gj

o a3 alas 4 Cod Sl Sla 3L Do
2 esr bl sy i e Gl WS
3 gl Poosegnis Sz Sl ska
S G e (Y910) O 5 Ghaeni  asllas
s Kazemzadeh Khoei.(\Y) 545 ol axdlas
0% oser Chle oy 4 (YY) Abdi Bastami
oy (P. pelagicus) o1 St Kx = glacil
RS 3 0ser S5 Bl 5 sl S
Olge LOT.(18) 35 ol anlllas 31 xiy abae
Sl Sen 1 s g sn 53 0 e S Lo S
S S B s el Bl e
Sl oy b Sl
wils Ko (So41 &l s o e ué)ﬂ@-?'
5o 03 s e b pled Rl L AL
Sl egr ol b el ciloie glacdl
Spape Jme OLGl O a4 gl ey b
ORes PLSL Sk D3 esr YL sk O08)
3l el 53 s e s S 5 e
el A2l el S L elie
g Sds il Olgse S ol SLsles
las S anslie (0) ol o SlS e
(P. pelagicus) 1 St Kx 5 andllas L ol
sy oliad «(Yo0)) Ji,Ses 5 Al-Mohanna Lew o
COb s s e alae CSL s gy ks &S
o 2 Gy Lhle (10) sy s Wl S sls
K 5w &l (YorA) 0L 5 Firat
WS 5 Oy kSl = > Charybdis longicollis
3 D PSSk 3 5 kS dhae o
sGenc w55 Jlie 53 (V) 3y ol andlle
IS 5 s s Sl chale (Y4Vo) Yilmaz
S eSSl 455 5o S VB il S = s

WA

Cou

sHl s s Ko s b (ol st L
I e G B n Gl o 4 (S
w3 Ulssa oS sk 4 s dlas wxls
Sl S Ole 53 L e wrls CasS L ol
Sz e il Glugoe (S gyl
D 5 e e L ST B SR
ol Sl 0 gls OB e g o Ml
SOl cpl 53 (V) Lz Vo e 5 e
BRI PR SOV N UGS I R R
LGS e 5 K pbard 55 5m gt
o DI CB s el (1) ik
L ol Sk Ko 5 cilisen slaalKal 5 il o
WSSl il Gl sl SIS
w3 JSS s G e S Ll chle
Sl o3y alde Sl i SO s el
Sz 2 oS Sl e oS e dlen
oot gt S0 ool aw a3 ol Sk
b ol baslie 53 5 655> JS6> eser
0 S oy i L SLSks SO s o) Bl
3l 5o B ol (VL clale Lo 4 i e b
15 o 803 e ) ool 0330 gy o g
G S G5 e e bl S S IV
e b el Sh el Wl Vs @ ol L
Sy Aol b 43555 SV
5 sl 5ol s s LSS S ol pen
Sy RNA 5 DNA il eS| glassis
LS o oo 3l JSITL 5l S S e
A Sl 53 R S SRl ) O)
Gl o oSl 53 (5 513 a8 sl DL oKa
O S s s Bl ey Bl i
e PR PSPPI, L I B P P I IO

LY, )‘JL;:).A S LA RN T uo&.\%‘ L;OL:»J O



Qb&.«h} N‘Jf‘ N ANYY Ol NE0E )Lq.g s(}w BJLQ—-: ar.A.\A:A Jl %5)}5\? wucﬂ-_gj

53 (YY) s il Db ol addllae b oanslis o
SLRCIE (YY) 0l,Kea 5 Delshab >
Sl 02 oS D3l Sodl et 55
R O R R TR AR N FPD
53 () as ol addlee Sl S SO 5 )
Ol,&es 5 Dehghan Madiseh ., o]
ol 2 Sl e s (TN
S S s 5 i Gs s SISO Cble Ol
el ol Dl oLl (1) 35 il anlllas
Ay » (YY) LK 5 Hamzeh Loy
03 b Ol e G e el
sty Slal dxlew dib oo sy 4w Slse,
O e D oy 5 S5 2 sl Oles
0L 5 Song CL" Gk (Y0) 54 ol axdllas
gy 03 o Sl5e Clale ) 5l (Y0 N E)
FoS b S 5 IS Bl (g oS e
wlllas 53 sy chl (V) 5y ol anlles
Cl;.a el 5 e (Y00 oL s Zhou
sbos J=lse Sl 5 Sl 3 K Sl
el 31 ity oy S35 S a5 e G5
Sl oLl s (YY) W8T (YY) sy sl
Olalr L3 Ol gsn 5 ale (Sl > S
Loanclie oo IS5 5 guu Sl chls & sl Ol
on 2 Nl ey ate ol wllls
<l sk o S (YY) 0L 5 5 pdilie
(S sbaS Obabe 5 Slw, 3 S
S ol QLS 5o s st SN SO
ol 035 ol adllae I iy SO 5B Sl
&S (YY) 0L, s Pandiyan aslas ;5 .(Y4)
5 oss o2l 535S Slils ST sl 555
it Db o g Sl 4 SB0LS A pll 0L
FaS sl pol adlllae L oaolis 5o USG5 s s
OLKan 5 Sadeghi Solags=s b .(Fr) Sl o5

AREY

s e gbadl s x (T OhKes
(Callinectes sapidus) ol oz = ol S silos
5 S kls Wl by S8 Jls NG
wlae OA) 33 ol anllan 51 a8 Sl oy
S Sl 555 (YY) OLGa 5 Cogun
6 chle o sl ol (Cosapidus) o Ko >
ShaeS I SKL e 5 dae il s s
Sl clale Ol (V) Cnl en g bl andlls
ccibis el 5l el L;”ICV_ S 505 s
S S13 45 55 Ko ] s Tl
4 oS (Sosll e 5 Sl s pmal b lar
Al pend s p WS e sl b
08) el it balSal 51 a5 i)l
adlas Kor 5 alae ol s ol chle aslis
UK MAFF FAO il slas,llll | ol

UK MAFF: Ministry of Agriculture, Fisheries
United ) FDA «(and Food (United Kingdom

s WHO («(States Food and Drug Administration
ogr B chale a5 (Y) (YY) sl OLis NHMRC
s NHMRC Lo g o pu BE RN el
Sy ke el Gl 4 Ksy
5 s YL FAO 5 UK (MAFF) las il
ckle 5 ¢ 5oL NHMRC 3 WHO (slas sl
039 FDA Lo g ol t)&oljbu»)'ljusdig
(a5 5 eper ShE 4 gLl el
(P. segnis) &T me &:-f- q,..::}f bz
o 0> 3l o AR e gl el S
OKens 5 Barath Kumar lug oui el
sk Sl ele mis s (Y1)
ChlE e S0 s e e Sl
S i 53 (0) sy ol asdlae I S SO
o S s 2 (VA OLs 5 sk baw s

S A e (Axdls o5y il Dl 53 G



b'_)KA.A} N‘Ji‘ NA-NYY Olbao Ve )Lq-: gcr BJLQ—-: arﬂw JL« ad)}ﬂ? wu(’.’—u_g}

& S e

LS‘J" QM‘C/S«A&)‘) ce}ijd..v)e}g-#j‘
Sl clile Sle awolie A3l ae el
LAoKZM.i\ )\ OM&J‘J]{QW C)l{}.ﬂ) BE) U’3'<M'“

omb Sl O o) CadS glas il

.w\aeﬁjt}@jéj)wdsﬁ

6\.:.:
1. Agah H, Saleh A, Darvish Bastami K,
Sheijooni Fumani N. Ecological risk,
source and preliminary assessment of
metals in the surface sediments of Chabahar
Bay, Oman Sea. Mar Pollut Bull.
2016;107(1):383-388.

2. Viswanathan C, Azhaguraj R,
Selvanayagam M, Raffi SM. Heavy metal
levels in different tissues of the Blue
Swimming crab (Portunus pelagicus,
Portunidae) collected from Ennore Estuary.
Int J Res Fish Aquac. 2013;3(1):1-6.

3. Satheeswaran T, Yuvaraj P,
Damotharan P, Karthikeyan V, Jha DK,
Dharani G, Balasubramanian T,
Kirubagaran R. Assessment of trace metal
contamination in the marine sediment,
seawater, and bivalves of Parangipettai,
southeast coast of India. Mar Pollut Bull.
2019;149:110499.

4. Olgunoglu MP, Olgunoglu IA. Heavy
metal contents in blue swimming crab from
the Northeastern Mediterranean Sea,
Mersin Bay, Turkey. Pol J Environ Stud.
2016;25(5):2233-2237.

5. Barath Kumar S, Padhi RK, Mohanty
AK, Satpathy KK. Elemental distribution
and trace metal contamination in the
surface sediment of south east coast of
India. Mar Pollut Bull. 2016;114(2):1164-
1170.

6. Cogun HY. Firat O. Aytekin T. Firidin
G, Firat O, Varkal H, Temiz O, Kargin F.
Heavy metals in the blue crab (Callinectes

\Y

A gl s 0ol ebe e 65, (YY)
sdisgd Al s Slswy 3 (SIS 5 el
S <kl Ole sbys s (Orolithes ruber)
UK 0N el gy ol addllae Sl iy L
S o 05 o3 JslS A5l oS sl 5o
e et b ol el s bl Lo
A sl bl T L e ety 25
IS5 58 Gy S5 5 S (B el 05
SlsSp Sel bl il o e 52l O sl
V) b 2o opds Gob Sl s
G5 Jle el b sl s
LS e w3l glanns  adadl slae sen
ools) s el b S s s S Wil g els
13 b yos il 53 ol pl ol Line 5 s
Sl S S ol uaens ((YA) 5L
Mg S O GRIB el 28 (So4l1
2B LS g Sl Sl sdiasoles
Al andllae 55 a3 (wls mlo 5 o
(S e gy S ks il Slkes (M)
oS s el 5 S S (Sl
Syl 03 Ol e by 5 leS I35 (VL
(S,Sale sla 258 BB s ee (g LS
by 53 5 il (ST sbe 51 S S
lin 5 5l adllas S Jols b (T0)
el mdr Sl s S ol chle
S g oSl 52 eser U Sl o iy S
SV TR SOV I FRCH PRt S TSP
335 5 ks, OMBb alss 5l b st
Nl alie (M) Wil s sk lasld
S e oA GlaolSamyl Sl L3 Sl bl
O3yl L3 s CotS glaslllad b s
Lol ol 4 Cod JSG 5 G55 o Rl

Al



b'_)KA.A} N‘Ji‘ NA-NYY Olbao Ve )Lq-: gcr BJLQ—-: arﬂw JL« ad)}ﬂ? wu(’.’—u_g}

biphenyl (PCB), polycyclic aromatic
hydrocarbon (PAH), mercury, methyl
mercury, and arsenic in blue crab Portunus
segnis from Persian Gulf. Environ Monit
Assess. 2015;187(5):253-261.

14. Kazemzadeh Khoei J, Abdi Bastami A.
Mercury concentrations in tissues of blue
swimming crab Portunus pelagicus and
sediments from Khark Island. World Appl
SciJ. 2013;21(9):1391-1397.

15. Al-Mohanna SY, Subrahmanyam M
NV. Flux of heavy metal accumulation in
various organs of the intertidal marine blue
crab, Portunus pelagicus (L.) from the
Kuwait coast after the Gulf War. Environ
Int. 2001;27(4):321-326.

16. Firat O, Gok G, Cogun HY,
Yiizereroglu TA, Kargin F. Concentrations
of Cr, Cd, Cu, Zn, and Fe in crab Charybdis
longicollis and shrimp Penaeus
semisulcatus from the Iskenderun Bay,
Turkey. Environ Monit Assess. 2008;147(1-
3):117-123.

17. Genc TO, Yilmaz F. Bioaccumulation
[indices] of metals in blue crab inhabiting
specially protected area Koycegiz Lagoon
(Turkey). Indian J Anim Sci.
2015;85(1):94-99.

18. Celik M, Kiiciikgiilmez A, Yanar Y,
Cikrik¢t M. Concentrations of some heavy
metals in tissues of the blue crab,
Callinectes sapidus, from the lagoon of the
North Eastern Mediterranean Sea. Fresenius
Environ Bull. 2006;15(5):351-355.

19. Hosseini M, Pazooki J, Safaei M. Size
at maturity, sex ratio and variant
morphometrics of blue swimming crab
Portunus segnis (Forskal, 1775) from
Boushehr Coast (Persian Gulf). J Mar Sci:
Res Dev. 2014;4(2):149-153.

20. Food and Drug Administration — FDA.
Guidance document for nickel in shellfish.
Washington, D.C. DHHS/PHS
/FDA/CFSAN/Office of Seafood. 1993.

21. WHO. Health criteria and other
supporting information. In: Guidelines for

'Y

sapidus) in Mersin Bay, Turkey. Bull
Environ Contamination Toxicol.
2017;98(6):824-829.

7. Nanda PK, Da AK, Dandapat P, Dhar
P, Bandyopadhyay S, Dib AL, Lorenzo JM,
Gagaoua M. Nutritional aspects, flavour
profile and health benefits of crab meat
based novel food products and valorisation
of processing waste to wealth: A review.
Trends Food Sci Technol. 2021;112:252-
267.

8. Fatemi F, Khoramnezhadian §,
Shamsaei Mehrenjan M. 2015.
Bioaccumulation of arsenic in blue

swimmer crab (Portunus pelagicus) along
the Persian Gulf coasts, Asalouyeh region-
3. J Mar Biol. 7(1):43-52

9. Soltani Z, Loghmani M, Toutouni
MM, Sinaei M. Study of changes in
metallothionein concentration of ghost crab
(Ocypode saratan) in Gwater and Chabahar
mangrove forests in two periods of pre-
monsoon and post-monsoon. J Food Sci
Technol. 2020;9(4):257-270.

10. Taleshpour S, Taghavi L,
Nasrollahzadeh Saravi H. Prioritizing the
amount of metal pollution using pollution
load indices and biological hazard potential
in surface sediments of rivers on the
southeastern coast of the Caspian Sea.
Environ Sci Technol. 2020;22(6):17-30.

11. Abkenar AM, Yahyavi M, Esmaeili M,
Rombenso A. High bioaccumulation factors
and ecological risk index of Cd and Hg in
Indian white shrimp, hooded oyster, brown
algae, and Sediment in northern coasts of
the Gulf of Oman before and after a
monsoon. Reg Stud  Mar  Sci.
2020;41:101552.

12. Talebi Matin M, Mashinchian A,
Sinaei M, Jamili S. Metallothionein as a
biomarker of heavy metal (Cd, Cu, Zn, Pb,
Hg, Ni, Cr) pollution in hermit crab
(Clibanarius  signatus). Environ Asia.
2019;12(2):164-171.

13. Ghaeni M, Adami Pou N, Hosseini M.
Bioaccumulation of polychlorinated



Q‘)Kﬁh} wb.ﬂ N RNYY Olmap NE0E .)Léi ad o yleud arhw Jls ‘6_)_93\? wt&;;mﬁ)

Yangzhong,  China.  Environ  Geol.

2008;54(2):373-380.

28. Agah H. Ecological risk assessment of
heavy metals in sediment, fish, and human
hair from Chabahar Bay, Makoran, Iran.
Mar Pollut Bull. 2021;169(5):112345.

29. Abdolahpour Monikh F, Safahieh A,
Savari A, Doraghi A. Heavy metal
concentration in  sediment, benthic,
benthopelagic, and pelagic fish species
from Musa Estuary (Persian Gulf). Environ
Monitor Assess. 2013;185(1):215-222.

30. Pandiyan J, Mahboob S, Govindarajan
M, Al-Ghanim KA, Ahmed Z, Al-Mulhm
N, Jagadheesan R, Krishnappa K. An
assessment of level of heavy metals
pollution in the water, sediment and aquatic
organisms: A perspective of tackling
environmental threats for food security.
Saudi J Biol Sci. 2020;28(2):1218-1225.

31. Sadeghi P, Loghmani M, Afsa E. Trace
element concentrations, ecological and
health risk assessment in sediment and
marine fish Otolithes ruber in Oman Sea,
Iran. Mar Pollut Bull. 2019;140(1):248-
254.

32. Govind P, Madhuri S. Heavy metals
causing toxicity in animals and fishes. Res J
Anim Vet Fish Sci. 2014;2(2):17-23.

33. Mirza R, Moeinoddini M.
Contamination and ecological assessment
of heavy metals (Hg, Cd, Pb, Ni, V, Cu) in
surface sediments of Chabahar Bay. J
Oceanogr. 2017;8(31):1-9.

\YY

Drinking Water Quality, 2nd ed., Geneva.
1996;2:31-388.

22. Balooch A, Sadeghi P, Attaran Fariman
G. Evaluation of copper and zinc
contamination in Otolithes ruber and
sediments of the Pozm Bay (north of Oman
Sea):  Histopathology and  chemical
analysis. J Persian Gulf, 2018;9(31):21-31.

23. Delshab H, Farshchi P, Keshavarzi B.
Geochemical distribution, fraction ation and
contamination assessment of heavy metals
in marine sediments of the Asaluyeh port,
Persian Gulf. Mar Pollut Bull., 2017;115(1-
2):401-411.

24. Dehghan Madiseh S, Savari A, Parham
H, Marammazy JG, Papahn F, Sabzalizadeh
S. Heavy metals contaminant evaluation in
sediments of Khour-e-Musa creeks,
northwest of Persian Gulf. Iranian J Fish
Sci. 2008;7(2):137-156.

25. Hamzeh MA, Shah-Hosseini M,
Naderi Beni A. Effect of fishing vessels on
trace metal contamination in sediments of
three harbors along Iranian Oman Sea
coast[s]. Environ Monit Assess.
2013;185(2):1791-1807.

26. Song Y, Choi MS, Lee JY, Jang DJ.
Regional background concentrations of
heavy metals (Cr, Co, Ni, Cu, Zn, Pb) in
coastal sediments of the South Sea of
Korea. Sci Total Environ. 2014;482-483:80-
91.

27. Zhou J, Ma D, Pan J, Nie W, Wu K.
Application of multivariate statistical
approach to identify heavy metal sources in
sediment and waters: a case study in



W Journal of Animal Biology, Spring 2025; 17(3):123-136

P ISSN: 1735-9724
I.LA.U

Research Ariicle

Comparison of the Effects of Barberry and Saffron Extracts Combined
with a Period of Endurance Physical Activity on POMC and MC4R
Genes in Female Wistar Rats Addicted to Methamphetamine

Daniyal Hakak!, Rambod Khajaei!, Sayyed Javad Ziaolhagh?*, Akbar Safipour-
Afshar?

1- Department of Sports Sciences, Neyshabur Branch, Islamic Azad University, Neyshabur, Iran
2- Department of Sports Science, Shahroud Branch, Islamic Azad University, Shahroud, Iran
3- Department of Biology, Neyshabur Branch, Islamic Azad University, Neyshabur, Iran
*Corresponding author: javadzia@gmail.com

Received: 16 February 2025 Accepted: 20 April 2025

DOI: 10.60833/ascij.2025.1199681

Abstract

Methamphetamine is a potent central nervous system stimulant that directly affects
brain function, causing significant changes in feeding patterns and appetite regulation.
Given the extensive side effects of this substance, the use of alternative interventions
such as herbal remedies and exercise has been considered as harm reduction strategies.
In this study, 30 female Wistar rats were divided into seven groups of six: healthy
control, methamphetamine, methamphetamine + aerobic exercise, methamphetamine +
berberine (barberry extract), —methamphetamine + exercise + Dberberine,
methamphetamine + crocin (saffron extract), and methamphetamine + exercise + crocin.
Methamphetamine was injected intraperitoneally at an initial dose of 10 and then 40
mg/kg six days a week. Berberine hydrochloride (100 mg/kg) was administered via
drinking water, and crocin was administered in a similar manner. Aerobic exercise
consisted of treadmill running at a speed of 25 m/min for 30 minutes, six days a week,
for four weeks. After the intervention, the expression of pro-opiomelanocortin (POMC)
and melanocortin 4 receptor (MC4R) genes in hypothalamic tissue was examined using
the relative fold change method. The results showed that methamphetamine use
increased the expression of POMC (166%) and MC4R (42%). Berberine caused a
greater decrease in the expression of both POMC (47% vs. 14%) and MC4R (47% vs.
29%) genes than crocin. Aerobic exercise also had a similar effect. The combination of
berberine + exercise showed the greatest reduction in POMC (50%) and the
combination of crocin + exercise showed the greatest reduction in MC4R (76%). These
results show the effective role of herbal and exercise interventions in inhibiting the
neurochemical consequences of methamphetamine.

Keywords: Methamphetamine, Berberine Hydrochloride, Crocin, Aerobic Exercise, Pro-
opiomelanocortin, Melanocortin-4 Receptor.
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Table 1: Aerobic exercise protocol

Week Speed (m/min) Duration (min)
1 20 20
2 20 25
3 25 25
4 25 30
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Table 2. Primer pattern of genes

Gene Name Primer Sequence (5°—3’) Product Size (bp)
POMC F: CCATAGATGTGTGGAGCTGGTG R: 200
CATCTCCGTTGCCAGGAAACAC
MC4R F: CCTGAGGTGTTTGTGACTCTGG R: 380
AACGCTCACCAGCATATCAGCC
GAPDH. F: AAAGTTGTCATGGATGACC R: 195
(Housekeeping) CATGGAGAAGGCTGGGG
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Fig. 1. POMC gene expression values in the healthy control and glass-induced groups
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Abstract

Obesity is associated with lipid disorders and a significant increase in cardiovascular
diseases. This study aimed to investigate the effect of 10 weeks of high-intensity
interval training (HIIT) and high-protein diet (HPD) on the plasma levels of
apolipoprotein Al and B and lipid profile in obese male rats. 40 obese male Wistar rats
in five groups (n = 8): HIIT, HPD, HPD+HIIT, obese control-A (OC-A), and obese
control-B (OC-B) and eight rats were also studied as normal control group (NC).
Training groups, ran five days a week for 10 weeks with at the about intensity of 90% of
maximum oxygen uptake on the treadmill. After the end of the intervention, blood
sampling was done and the levels of apolipoproteins ApoAl, ApoB, and lipid profile
were measured in plasma. The data were analyzed using one-way analysis of variance
and Tukey's post-hoc tests at a significance level of p < 0.05. The plasma level of HDL-
C was significantly higher in the NC group than in the OC-A group (p < 0.05), but no
significant difference was observed between the other groups (p > 0.05). The TC/HDL-
C and LDL-C/HDL-C ratios in the NC and HIIT+HPD groups were significantly lower
compared with the OC-A group (p < 0.05), while no significant difference was observed
between the other groups (p > 0.05). Also, triglyceride-glucose index (TyG) was
significantly lower in the NC, OC-B, HIIT, HPD, and HIIT+HPD groups than in the
OC-A group (p < 0.05). No significant difference were observed in the plasma levels of
ApoAl, ApoB, ApoB/ApoAl, Triglyceride (TG), Total cholesterol (TC), Low-density
lipoprotein (LDL-C), and Very low density lipoprotein (vVLDL-C) among the groups (p
> 0.05). It seems that doing HIIT along with HPD can prevent possible metabolic
complications caused by obesity and high-fat diets by improving the lipid profile.

Keywords: Exercise training, Diet, Insulin resistance, Lipid profile, Obesity.
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Fig. 1. Plasma levels of (A) ApoAl: apolipoprotein Al, (B) ApoB: apolipoprotein B and (C) ApoB/ApoAl ratio in
the study groups. NC: normal control group (normal diet), OC-A, obese control-A (high-fat diet), OC-B: obese
control-B (high-fat diet discontinued and normal diet consumed), HIIT: high-intensity interval training, HPD: high-

protein diet.
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Fig. 2. Plasma levels of (A) HDL-C: high-density lipoprotein cholesterol, (B) LDL-C: low-density lipoprotein
cholesterol, (C) vLDL-C: very low-density lipoprotein cholesterol, (D) TC: total cholesterol, (E) TG: triglyceride, (F)
TC/HDL-C ratio, (G) LDL-C/HDL-C ratio and (H) TyG: triglyceride-glucose index in the study groups. * Significant
difference with the OC-A group (obese control-A) (p < 0.05).
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(olleal Blmmil & Sle) L 3lS (a3 5 (2l ) amia Ve Sl dm 5 L3 L bse J o li 5 055 polie =) Jsd
Table 1. Weight and Lee index values of rats before and after 10 weeks of diet and (Mean + SD)

Groups Normal control Obese control-A Obese control-B HIOT HPD HIIT + HPD

Eeof((i))r/eweight (®) 283.10 £42.26 395.78 +38.82 388.18 £ 34.67 390.37 £38.82 370.53 +£19.81 387.47 £26.83
Lee index before  301.19£4.96 331.78 £+9.43  327.61 +7.09 338.52+16.66 323.73 +8.29 334.55+15.29
ff?:ry weight (g) 419.06 £49.26 524.70 £48.87 505.38 +49.80 442/93 +29.86 374.50 +26.57 381.23 +21.53

Lee index after 318.81 £2.53 338.45+8.38

32729 +3.85 315.86+4.57 304.13+3.11

306.85 +2.56

Normal control: Normal weight control with normal diet, Obese control-A: Obese control with high-fat diet, Obese
control-B: Obese control with normal diet, HIIT: High-intensity interval training with high-fat diet, HPD: High-

protein diet.
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Abstract

Severe skin damage or defects can cause various problems in living animates, which
could affect a patient's life. Developing wound dressings with acceptable antibacterial
activity, besides biocompatibility and biodegradability, is essential in developing wound
healing applications for decreasing or limiting synthetic antibiotic abuse. The present
study aimed to design, prepare, and develop a functional hydrogel structure based on
chitosan (CS) containing clove extract (CEO) with enhanced antibacterial activity, non-
toxicity, and wound-healing potential. The hydrogel structure was studied using a
scanning electron microscope (SEM) and Fourier transform infrared (FTIR). In
addition, the cytotoxicity of the designed hydrogel was assayed by the MTT test. Based
on the SEM, adding clove extract increased the pore size of the CS hydrogel. FTIR
analysis confirmed the presence and mixture of clove extract with CS in the hydrogel
structure. Our investigations displayed that the clove extract-loaded CS hydrogel did not
have cytotoxic effects on the mouse fibroblast (L929) cells. In addition, the designed
hydrogel showed antibacterial activity against Staphylococcus aureus and Escherichia
coli. According to the results, CS/CEO hydrogel is a great potential candidate for
antibiotic-free wound healing applications.

Keywords: Clove extract, Hydrogel, Chitosan, Wound dressing, Antibacterial.
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Table 1. Characteristics of the bacteria used in antibacterial testing

Bacterium name

Standard Number

Gram Reaction

Staphylococcus areus (S. aureus)
Escherichia coli (E. coli)

ATTC 25923 Positive
ATTC 1330 Negative
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Fig. 1. The synthesized hydrogels characterization. (a) SEM images of CS and CS/CEO hydrogels
Magnification: 500 pm. (b) FTIR spectra of CS and CS/CEO hydrogels.
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Fig. 2. The antimicrobial activity assay of synthesized hydrogels. (a) Antimicrobial activity of images of
CS and CS/CEO hydrogels against E. coli and S. aureus. strains (b) Average diameter of inhibition zone
area on agar for E. coli and S. aureus after incubation of CS and CS/CEO hydrogels.
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Fig. 3. In-vitro assay. (a) Inverted microscopy images of 1929 cells on CS/CEO hydrogel after 24h
incubation. A plate well without hydrogel was used as a control. The magnification of images is 100x. (b)
The cell viability of mouse fibroblast cells (L929) was seeded on CS/CEO hydrogel and controlled after

24-72h incubation.
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Abstract

Studying helminth parasites of the digestive tract of fish can complete our information
about parasite distribution, host characteristics, and food safety, especially regarding
edible fish in the Persian Gulf. The aim of this study was to investigate helminth
parasites in the digestive tract of Cynogossus bilineatus caught off the coast of Bandar
Abbas. For this purpose, the digestive tract of 50 C. bilineatus was examined during the
summer of 2017 in Bandar Abbas. After procuring the fishes, they were transferred to
the laboratory and different parts of their bodies were measured for morphometric
study. Then whole digestive tract of the fishes was removed, opened with a small
scissor into a dish and the content digestive tract and body cavity searched for the
presence of helminth. Finally, the parasites were then stained and identified with the
help of reliable sources. The helminthic parasites that were recovered from the digestive
tract of the fishes were identified as follows: The trematodes Lepocreadioides zebrini
and acanthocephalan Hemiradinorhynchus leuciscus were recovered from C. bilineatus
with 10% and 2% infection rate respectively. In addition, cestodes Scolex pleuronectis,
Trypanorhyncha larvae, as well as Anisakis sp each with a 2% infection rate were
isolated from C. bilineatus. All these parasites are reported for the first time from C.
bilineatus caught from the coasts of the Persian Gulf. The finding of Scolex
pleuronectis, Trypanorhyncha larvae, and Anisakis sp. as new records for C. bilineatus
highlights the importance of continued parasitological surveys to better understand the
biodiversity and ecological relationships within this marine environment.

Keywords: Cynogossus bilineatus, Helminth parasites, Anisakis, Bandar Abbas.
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Table 1 Morphometric indicators of tongue soles caught off the coast of in Bandar Abbas coast

Indicators Size (mm)
Average SE

Total weight (g) 47.63 19.51
Total length (mm) 228. 19 29.36
Standard length (mm) 212. 67 29.24
Dorsal fin length (mm) 10.99 2.02
Ventral fin length (mm) 11.04 2.21
Distance between eyes (mm) 2.77 2.40
Dorsal fin base (mm) 218. 46 27.28
Ventral fin base (mm) 182.02 31.19
Distance from snout to eye (mm) 18.41 3.61

obe sy Jolse 55 0l Ao Cynoglossus linnaeus O3 sl sde 00 55 ods 3L Sl S =Y Jor

Table 2. Helminths found in 50 tongue soles (Cynoglossus Linnaeus) caught on the coast of Bandar Abbas

Parsites Class No. Infection %
Lepocreadioides zebrini Trematode 5 10
Scolex pleuronectis Cestode 1 2
Trypanorhyncha Cestode 1 2
Anisakis sp. Nematode 1 2
Hemiradinorhynchus leuciscus Acanthocephala 1 2

ol Jolow s 0l o J;Jﬁ\ ol e 5 el ol o ol &G o5y g0 Doliasiin =Y J g
Table 3. Morphometric characteristics of tounge sole infected and not infected with helminth parasites caught on the
coast of Bandar Abbas

Indecies Non-infected Infected F )4 Correlation
Mean SE Mean SE
Total weight (g) 48.14 19.98 4493 17.74 0.10 0.74 Absent
Total length (mm) 228.19 2941  228.18 31.15 0.09 0.76 Absent
Standard length (mm) 212.61 2942 21293 30.27 0.06 0.79 Absent
Maximum body thickness (mm) 9.04 1.65 8.72 1.67 0.09 0.76 Absent
Dorsal fin base length (mm) 217.28 2697 224.62 29.98 0.002  0.96 Absent
Ventral fin base length (mm) 183.00 32.11 176.87 27.11 0.59 0.44 Absent
Dorsal fin height (mm) 10.88 1.98 11.59 2.28 0.45 0.50 Absent
Ventral fin height (mm) 11.01 2.21 11.25 2.32 .018 0.89 Absent
Distance from snout to dorsal fin (mm) 14.03 5.46 19.18 3.68 4.64 0.03 Present
Distance from snout to eye (mm) 18.14 3.69 19.82 2.92 0.05 0.81 absent
Distance between two eyes (mm) 2.81 2.61 2.56 .67 0.52 0.47 absent
Left eye diameter (mm) 3.38 .79 3.66 1.04 1.01 0.31 absent
Right eye diameter (mm) 3.09 1.00 3.00 1.41 0.81 0.37 absent
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Lateral line to ventral fin distance 24.49 4.54 27.75 6.87 1.78 0.18 Absence
Distance from lateral line to dorsal fin 24.25 4.59 25.09 6.76 0.73 0.39 Absence
Distance from snout to gill opening 36.22 14.02 46.81 7.86 4.31 0.04 Present

Lepocreadioides zebrini Jfﬂ—\ Jre

Fig. 1. Lepocreadioides zebrine

»

Scolex pleuronectis UKJI A

Fig. 2. Scolex pleuronectis parasite
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Trypanorhyncha |53\ =Y S
Fig. 3. Trypanorhyncha

Anisakis sp. JS|-¢ S
Fig. 4. Anisakis sp.
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Hemiradinorhynchus leuciscus Jf;l -0 s

Fig. 5. Parasite Hemiradinorhynchus leuciscus
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Abstract

Milk thistle (Silybum marianum) is a medicinal plant with anti-inflammatory and
antioxidant properties and in the treatment of chronic liver and inflammatory diseases
that grows in the Mediterranean region. This study aimed to investigate the effect of
silymarin in milk thistle on lipid profile, liver enzymes, and inflammatory cytokines in
the blood of male Wistar rats. First, 16 adult rats with an average weight of 180-200
grams were selected and treated with silymarin and accumulated alpha-amylase. Then,
by comparing with the control sample, the profile of triglycerides, cholesterol, low-
density lipoprotein (LDL), high-density lipoprotein (HDL), liver enzymes alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP)
and also, inflammatory cytokines interleukin 6 (IL-6), interleukin 1-beta (IL-1p), tumor
necrosis factor-alpha (TNF-a), nuclear factor kappa B (NFKB) and C-reactive protein
(CRP) with kits specificity and ELISA method were assessed. Data analyzed using
ANOVA and Tukey's post hoc tests by the SPSS software. Based on the results, the
group treated with silymarin dissolved in 1% dimethyl sulfoxide and agglomerated
alpha-amylase showed a significant reduction effect on the level of inflammatory
cytokines, liver enzymes, LDL, triglycerides, and cholesterol and also a significant
increase in HDL in the blood, compared to other groups. It is concluded that silymarin
can potentially protect the liver by modulating the level of liver enzymes. By reducing
the lipid profile and inflammatory factors in the blood, it plays an important role in
reducing diseases related to the liver, cardiovascular, and immune system, further
research should determines the optimal doses and areas and the individual
characteristics of the patient and underlying diseases.

Keywords: Milk thistle, Alpha-amylase, Cytokine, Liver enzymes, Lipid profile, Silybum
marianum.
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Fig. 1. Effect of the studied treatment groups on the levels of (A) AST, (B) ALT and (C) ALP in the
blood of male Wistar rats. (p < 0.001:**%), (p < 0.001:###).
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Fig. 2. Effect of the studied treatment groups on the levels of (A) LDL, (B) cholesterol, (C) triglycerides
and (D) HDL in the blood of male Wistar rats (p < 0.001: **¥)_(p < 0.001: ###).
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Abstract

The role of mesenchymal stem cells (MSCs) is mainly dependent on their paracrine
components, namely their secretome. The use of stem cells has been recognized as a
novel approach in the treatment of infertility and in vitro oocyte maturation (IVM) and
has shown promising results, especially in women with polycystic ovary syndrome
(PCOS). However, the health of the resulting embryos remains a major challenge. In
this study, menstrual blood stem cell secretome was used for in vitro oocyte maturation
in 100 patients with PCOS, and the health of the embryos was assessed by
preimplantation genetic screening for aneuploidy (PGT-A). The resulting embryos were
cultured to the blastocyst stage and their chromosomal status was assessed by next-
generation sequencing (NGS). The results showed that the total number of embryos
produced did not differ significantly between the two groups. In the age group under 30
years, the difference in the total number of embryos between the control and
experimental groups was not statistically significant, and although the percentage of
high-quality embryos in the secretome group increased compared to the control group,
this difference was not statistically significant (p = 0.207). In the age group over 30
years, the number of embryos between the two groups was not significantly different,
but the percentage of high-quality embryos in the secretome group was significantly
higher than the control group. Also, in people over 30 years, the quality of the embryos
improved and there was no significant difference in terms of aneuploidy, euploidy, and
mosaicism. IVM had no significant effect on the health of the embryos in terms of
aneuploidy and mosaicism. These findings indicate the safety and efficacy of the in
vitro maturation method of oocytes using stem cell secretome in the treatment of
infertility.

Keywords: Stem cells, In Vitro Maturations, Polycystic Ovary, Preimplantation Genetic
Screening, Aneuploidy.
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Table 1. Comparison of characteristics of embryos obtained in the intervention and control groups in the
age group under and over 30 years

Control < 30

Control > 30

Secretome < 30 Secretome > 30

Number of oocytes 100 100 100 100
Grade A embryos 2.9 (22.2%) 2.15(13.3%) 7.14 (50%) 8.18 (44.4%)
Grade B embryos 6.9 (66.6%) 10.15 (66.6 %) 6.14 (42.8 %) 7.18 (38.8%)
Grade B and C embryos 1.9 (11.1%) 4.15 (26.6%) 1.14 (7.1%) 3.18 (18.8%)
Aneuploid Blastocysts (28.5 %) (ns) (37.5 %) (ns)

Euploid Blastocysts (57.1%) (ns) (50 %) (ns)

Mosaicism Blastocysts

(14.2 %) (ns)

(12.5 %) (ns)
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Fig 1. Graph comparing the quality of embryos developed on the third day of culture (cleavage stage) in

the secretome and control groups between women under 30 years and over 30 years of age. * indicates a

difference of p < 0.05 compared to the control group. The number of embryos was calculated as a

percentage of the total number of embryos in each group.
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Fig 2. Graph comparing the health of embryos developed on the fifth day of culture (blastocyst stage) in

the secretome and control groups. The number of embryos was calculated as a percentage of the total
number of embryos in each group, and the difference between the groups was not significant (p > 0.05).
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Abstract

Ischemia/reperfusion (I/R) injury is characterized by the restriction of blood supply to
the organ followed by the return of blood flow and reoxygenation. The aim of this study
was to measure Protective effect of nano magnesium oxide (MgO) on I/R on renal
function and vascular endothelial growth factor (VEGF) in male Wistar rats. In this
study, 54 adults male Wistar rats were randomly divided into 9 groups of 6 rats,
including healthy control, control, I/R control, three healthy experimental groups, and
three I/R experimental groups. I/R injury was induced by ligation of the left renal
pedicle for 20 minutes. Animals were tested using MgO (doses of 1.25, 2.5 and 5
mg/kg) for 30 days via gavage and finally serum samples were collected to assess renal
function. In addition, after sacrificing the animals, kidney tissue was obtained for
immunohistochemical examination of VEGF expression and the resulting data were
statistically analyzed (p<0.05). The results showed that I/R mice that were intervened
with MgO significantly reduced serum urea and creatinine levels at concentrations of
2.5 and 5 mg/kg. Renal function and VEGF expression also showed significant
improvement. MgO, as a potent vasodilator, were able to improve serum urea and
creatinine levels as indicators of renal cell damage in I/R groups. Also, by reducing the
expression level of VEGF in MgO-treated groups, MgO may effectively mediate the
protection against hypoxia induced by I/R injury.

Keywords: Nano magnesium oxide, Ischemia/reperfusion, Kidney, VEGF.
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Table 1. Effect of nano-MgO on levels of Serum Urea and Creatinine in normal and I/R rats

Group Urea (mg/dL) Creatinine (mg/dL)
Normal Control 14.83 +0.48 0.67 £0.17
Sham-operated 14.48 £ 0.52 0.68 £ 0.02
Normal Experimental + Nano-MgO (mg/kg)

1.25 14.50 £ 0.43 0.68 £0.01

2.5 14.50 £ 0.56 0.69 £0.01

5 15.33 £0.42 0.70 £0.01

I/R Control 70.83 £ 2.33 #¥* 2.91 £0.05 ***

I/R Experimental + Nano-MgO (mg/kg)

1.25
2.5
5

68.01 + 1.29 *%**
62.33 £ 1.54 #¥* 444
46.50 £ 1.18 ***444

2.68 £(0.9]***
2.52 £0.9] ***pqpq
1.83 £ (0.63 ***4 44

)t 5 e J S 6 S Sl s pme Dl PCa/ee) HEE Lgd e Ol g 23 gl slae Ol sl E S Sle Ol g sl

I/R JJ,I.'S@};)")\DL;L&A \J‘)A}.‘}\p<

Values are expressed as mean + SEM for six rats. *** p < 0.001 significantly different from the normal control group
and +++ P < 0.001 significantly different from the I/R control group.
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Table 2. Effect of nano-MgO on VEGF expression levels in normal and I/R rats

Group VEGF Expression rate
Normal Control 1.0+ 0.00
Sham-operated 1.0 +£0.00
Normal Experimental + Nano-MgO (mg/kg)

1.25 1+0

2.5 1+0

5 1+0

I/R Control 3 +(.2

I/R Experimental + Nano-MgO (mg/kg)

1.25 2.6 £0.2 ***
25 1.8 £0.4 *¥ 444
5 1.4+£0.3 +++

58 65,8 51 Jls gme OVl p < /e n) FEE B iy s pd e Ol hee i Gl slae Ol £ Ske Ol e sl
SR ISPy p p Pt O o o S e LR
IR S 5,8 5l s pme Sl p <e/e e N bt op <o/o) 5 b

Values are expressed as mean + SEM for six rats. ** p < (0.01, *** p < 0.001 significantly different from the normal
control group and ++ p < 0.01, +++ p < 0.001 significantly different from the I/R control group.
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Fig. 1. VEGF expression in renal tissue in all experimental groups. A, normal control group; B sham-operated group;
C-E experimental normal groups receiving nano-MgO (1.25, 2.5, and 5 mg/kg) with normal renal structure with
normal glomeruli and mild expression of VEGF in glomeruli and renal tubules; F, ischemia/reperfusion (I/R) control
rats with a severe expression of VEGF in renal tubules; G-I experimental I/R groups receiving nano-MgO (1.25, 2.5,
and 5 mg/kg) with moderate to a mild expression of VEGF in renal tubules (IHC).400x
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Abstract

The effect of different feeding levels on the biochemical indicators and immunity of
green tiger shrimp in a biofloc aquaculture system was investigated. The experiment
was conducted for 45 days with shrimps with an average weight of 2.85 g. Rearing
tanks was filled with 150 liters of filtered water with a sand filter, and then 53
individual shrimps were stored in each tank. 7 experimental groups were considered for
this research, which included three control groups with different feeding levels in terms
of body weight, 6% (CW6), 4% (CW4) and 2% of body weight (CW2), and four biofloc
treatments of 6% (BFT6), 4% (BFT4), 2% (BFT2) and 0% (BFTO0). The results showed
that the highest levels of triglyceride (175.0 mg/dl) and cholesterol (142 mg/dl) were
observed in the CW?2 treatment. The highest amount of glucose (47 mg/dl) was obtained
in BFTO treatment and the lowest amount was 35.66 and 36.35 in BFT6 and BFT4
treatments, which showed a significant difference with other treatments (p < 0.05). The
highest value of lysozyme activity was obtained in BFT6 and BFT4 treatments (24.6
and 24.3 u/ml/min), respectively, and the lowest value was obtained in BFTO treatment
(15 u/ml/min), which showed a significant difference with other treatments (p > 0.05).
The highest amount of phenol oxidase activity was the highest in BFT6 (0.74 u/ml) and
BFT4 (0.75 u/ml) treatments, and the lowest value was obtained in BFTO treatment
(0.37 u/ml). In general, the results showed that different feed levels affect the
biochemical activities and immunity of green tiger shrimp hemolymph. Feeding with
food levels of 6 and 4% in biofloc system leads to improvement of lysozyme, total
immunoglobulin and phenol oxidase activities in green tiger shrimp.

Keywords: Green tiger shrimp, Biofloc, Immunity, Hemolymph.
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Table 1. Different feeding levels and experimental treatments
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4 35-50% CWw4
4 0.5-1% BFT4
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2 0.5-1% BFT2
0 (Biofloc only, 5 to 10 ml/1 0.5-1% BFTO

Abbreviation: DTD: different test days, WE: Water exchange, AN: Abbreviated number
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Fig. 1. Changes in hemolymph biochemical indices of green tiger shrimp under the influence of different

treatments in a biofloc aquaculture system
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treatments in a biofloc aquaculture system
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Abstract

Heavy metal pollution directly affects marine aquaculture such as shrimp farming.
Heavy metals in the shrimp can be transferred to humans through the food chain. In this
research, the concentration of heavy metals in the muscle tissue of western white-legged
shrimp (Litopenaeusvannamei) was determined and the risk for consumers was assessed
in the Gamishan shrimp breeding station of Golestan province. For this purpose, 30
samples were analyzed by atomic absorption after drying and chemical digestion. The
data were analyzed using SPSS software. The different heavy metals were identified in
shrimp samples, including arsenic (As), cadmium (Cd), mercury (Hg), lead (Pb), iron
(Fe), copper (Cu), cobalt (Co), chromium (Cr), manganese (Mn), molybdenum (Mo),
nickel (Ni), tin (Sn) and zinc (Zn). The average amount of As, Cd, Hg and Pb was 0.11-
0.08, 0.01, 0.01 and 0.38-0.14 mg/kg, respectively. Sn and Ni had a lower average than
other metals. Fe and Cu were the highest level, followed Zn and Mn. Co, Cr and Mo
were the lowest level. A significant difference was reported between different sites in
regarding Zn (p < 0.05). The concentration of all heavy metals was according to the
standard limit (FAO/WHO). Continuous and daily consumption of this product for
different age groups is not safe in terms of As and there is a risk, but it is safe for other
metals. The results of this study suggest that the measurements to prevent the pollution
of breeding ponds in Golestan province should be taken by the responsible authorities.
It is possible to reduce the dangerous effects of heavy metals by monitoring, regularly
examining and evaluating these mineral pollutants.

Keywords: White Leg Shrimp (Litoppenaeus vannamei), Golestan Province, Heavy Metals,
Risk Assessment.
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Table 1. Mean + SD of heavy metal levels in farmed shrimp in Golestan Province (mg/kg dry weight)

Heavy metals Site 1 Site 2 Site 3

As 0.44£0.11 0.43 +£0.08 0.40£0.11
Cd 0.03 £0.01 0.02 £0.01 0.02 £0.01
Co 0.01 £0.01 0.01 £0.01 0.02 £0.01
Cr 0.56 £0.19 0.65+0.18 0.54 £0.26
Cu 21.77 £4.50 19.04 +2.49 15.66 +3.27
Fe 40.40 £ 4.65 38.07 £2.97 21.95+£6.84
Hg 0.16 £0.01 0.16 £0.01 0.16 £0.01
Mn 1.17 £ 0.87 1.03 £0.54 0.78 £0.22
Mo 0.03 £0.01 0.03 +£0.01 0.03 +£0.01
Ni 0.14 £0.0¥ 0.22+0.11 0.20 £0.10
Pb 0.43 £0.38 0.22 +0.14 0.28 £0.23
Sn 0.31+0.01 0.30 £0.01 0.30 £0.01
Zn 34.85 + 1.90b 33.68 = 1.25b 27.51+5.21a

(p < '/'°> Cos! L;J.;”La)T 6\.&0); O )\JL;:&A S| ev\l&éi)w ;;)Lé,u J)ﬁiiﬁ'

*Different letters indicate significant differences between experimental groups (p < 0.05)

OledS Olel Ly 0 658 o883 s biladl Ko I (ANOVA) b s Julos =Y s

Table 2. Results of analysis of variance of residual heavy metals in farmed shrimp meat in Golestan Province

Heavy Sum of Jf Mean Calculated
metals squares squares surface (Fe) P

betweengroups 0.004 2 0.002 0.164 0.852
As Within-Group 0.099 9 0.011

Total 0.102 11

betweengroups 0 2 0 0.201 0.821
Cd Within-Group 0.002 9 0

Total 0.002 11

betweengroups 0 2 0 2.07 0.182
Co Within-Group 0.001 9 0

Total 0.001 11

betweengroups 0.031 2 0.015 0.322 0.733
Cr Within-Group 0.429 9 0.048

Total 0.46 11

betweengroups 74.993 2 37.496 3.023 0.099
Cu Within-Group 111.635 9 12.404

Total 186.628 11

betweengroups 808.074 2 404.037 0.391 0.687
Fe Within-Group 9294.394 9 1032.71

Total 10102.468 11

betweengroups 0 2 0 0 1
Hg Within-Group 0 9 0

Total 0 11

betweengroups 0.301 2 0.151 0.405 0.679
Mn Within-Group 0.347 9 0.372

Total 3.648 11

betweengroups 0 2 0 0 1
Mo Within-Group 0 9 0

Total 0 11

betweengroups 0.014 2 0.007 0.836 0.464
Ni Within-Group 0.076 9 0.008

Total 0.09 11
Pb betweengroups 0.111 2 0.055 0.664 0.538

Within-Group 0.75 9 0.083

AN
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Total 0.861 11

betweengroups 0 2 0 1.059 0.386
Sn Within-Group 0 9 0

Total 0 11

betweengroups 124.324 2 62.162 5.76 0.025
Zn Within-Group 97.133 9 10793

Total 221.456 11

(FAO/WHO) _ilgr (slas il U 0liedS Ol 55 65500 fedim 15 Ol on avslio =¥ sl

Table 3. Comparison of heavy metal levels in farmed shrimp in Golestan Province with international standards

(FAO/WHO)

Heavy metals Standard value (ppm) Standardized mean difference t df p

As 0.5 -0.07183 -2.579 11 0.026
Cd 0.2 -0.16856 -43.934 11 0.000
Co 50 -49.97966 -1.515 11 0.000
Cr 30 -29.41064 -498.450 11 0.000
Cu 100 -81.16996 -68.264 11 0.000
Fe 100 -66.52135 -7.604 11 0.000
Hg 0.2 -0.03550 -1.236 11 0.000
Mn 50 -49.00097 -294.755 11 0.000
Mo 150 -149.96590 -2.088 11 0.000
Ni 0.5 -0.31169 -11.955 11 0.000
Pb 0.4 -0.10293 -1.274 11 0.229
Sn 250 -249.69152 -2.175 11 0.000
Zn 150 -117.98085 -91.087 11 0.000

O COVCH 1 I URCIUOU I O L g W - ST SPICIVS. WITE W g P S A PR e

Table 4. Health risk assessment of farmed shrimp in Golestan province with respect to heavy metals

Heavy metals Daily intake (mg/g body weight per day) MTDI (mg.g-1 BW/day)
Children Adults

As 1.98 x 10! 1.13 x 10! 5% 1072
Cd 1.45 x 102 8.31 x 107 6 x 102
Co 9.4 %1073 5.37 x 10! -

Cr 2.72 x 10! 1.55 x 10! 2

Cu 8.71 4.97 3x 10!
Fe 15.48 8.84 5% 1072
Hg 7.6 x 1072 4.34 x 107 -

Mn 4.62 x 10! 2.64 x 10! -

Mo 1.57 x 1072 9.V x 107 -

Ni 8.71 x 10 4.97 x 102 3x 107!
Pb 1.37 x 10! 7.85 %1072 2.1x 10!
Sn 1.42 x 10! 8.15 x 102 -

Zn 14.81 8.46 6x 10!

MTDI: Maximum Tolerable Daily Intake
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Abstract

Selenium (Se) is an essential rare element that plays a vital role in the health and
performance of animals. This study was conducted with the aim of investigating the
effect of hydroxyl selenomethionine (OH-SeMet) in the diet of broiler breeder and old
broiler breeder roosters on production performance, quality traits of eggs and blood
parameters. For this purpose, 260 broiler breeders Ross 308 (45 weeks old) were used in
a completely randomized design with four treatments and five repetitions (13 hens and
one rooster in each replication). Experimental treatments included: 1) a basal diet
without OH-SeMet (control), 2) a broiler breeder diet without OH-SeMet and a rooster
diet containing 0.1 mg/kg OH-SeMet, 3) broiler breeder diet containing 0.1 mg/kg OH-
SeMet and rooster diet without OH-SeMet and 4) broiler breeder and rooster diet
containing 0.1 mg/kg OH-SeMet. Performance and quality traits of eggs were measured
weekly at 50, 55 and 60 weeks of age. The results showed that the use of 0.1 mg/kg
OH-SeMet in the broiler breeder diet and the broiler breeder and rooster diet improved
the laying percentage, egg weight, egg mass and feed conversion ratio compared to the
control treatment (p < 0.05). Feeding broiler breeder and rooster with diet containing
OH-SeMet improved the mentioned parameters compared to feeding broiler breeders
alone (p < 0.05). Eggshell strength increased in treatments 3 and 4 compared to control
and treatment 2 (p < 0.05). The concentration of selenium and glutathione peroxidase in
the treatments fed with OH-SeMet was significantly higher than the control treatment (p
< 0.05). The use of 0.1 mg/kg of OH-SeMet may be a practical approach to help
production performance and eggshell strength in old broiler breeders.

Keywords: Hydroxy selenomethionine, Broiler breeders, Broiler breeder roosters, Laying,
Eggs.
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Tablel. Composition of the basal diet of broiler breeders and roosters

Ingredient, g/kg Broiler breeders Broiler breeder roosters
Corn grain 625.0 532.7
Soybean meal (44% CP) 165.0 55.0
Wheat grain 40.0 65.0
Barley grain 0.0 50.0
Wheat bran 40.0 234.0
Soybean oil 12.0 8.0
Di-calcium phosphate 16.4 12.8
Bentonite 7.05 9.55
Calcium carbonate 77.2 154
Vitamin premix* 2.5 2.5
Mineral premix® 2.5 2.5
Salt 2.2 2.0
Sodium bicarbonate 2.2 2.35
Potassium bicarbonate 1.5 1.5
DL-methionine 1.8 1.4
L-lysine HCL 0.6 0.8
L-threonine 0.8 0.8
Choline chloride 1.0 1.0
Antioxidants 0.2 0.2
Toxin binder 1.0 1.0
Anti-ammonium extra 1.0 1.0
Phytase 0.05 0.05
Total 1000.0 1000.0
Calculated composition

Metabolizable energy (kcal/kg) 2800 2825
Crude protein (%) 13.52 11.77
Crude fiber (%) 3.02 4.63
Calcium (%) 3.20 0.90
Available P (%) 0.34 0.30
Lysine (SID) (%) 0.60 0.43
Methionine (SID) (%) 0.38 0.30
Met + Cys (SID) (%) 0.61 0.48
Threonine (SID) (%) 0.55 0.39
DCAB (mEqg/kg) 203.00 200.00

wlw d>ls VY ¢ D3 J.»L_u Q.U.dlw dlg 0v e A J:.al:.) Q.U.dlw d=lg\0rae :J"U.'; e ijgs,aébn 4ol &l aely y J»L—a
f)ft)'ﬂ“’ +/+v B9 &:»LL:} (;‘)J?A o B6 Q}:”t‘:') r«j‘;l':ﬁ/\ B2 &:al;:} C;k).:ﬂ Y+ Bl L'Il'”’l:‘i} C;Ul:ﬁ.\ K3 &:»LL:} (;J—:ﬂq E &:ﬁl—:—:)
(‘Jfg)c“"" Hyees @,f}l.:S,m Sl 4 el Sl Sdme 3l g0 JaSemb S5 gl Al C;J.:.&"O ¢l @,fk},»\/- ¢ s f«'g‘)'“ SVBI2 b

b 08 a0 S a8 e VY S 08 e VY0 e 0 S e VUl
2 Vitamin premix provided per kilogram of diet: Vitamin A, 15,000 IU; vitamin D3, 5,000 IU; vitamin E, 130 IU;
vitamin K3, 9 mg; Vitamin Bi, 6 mg; Vitamin Bz, 20 mg; vitamin Be, 8 mg; vitamin By, 5 mg; vitamin Bi2, 0.07 mg;

biotin, 0.6 mg; niacin, 70 mg; pantothenic acid, 25 mg. ® Mineral premix provided per kilogram of diet: Fe, 50 mg;
Cu, 16 mg; Mn, 120 mg; Zn, 120 mg; I, 3 mg; Se, 0.3 mg.
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Table 2. Effects of hydroxy-selenomethionine on the production performance of Ross 308 broiler breeders (45-60

weeks old)

Item Egg production (%)  Egg weight (g) Egg mass (g) FCR

1 68.86° 66.41°¢ 45.56° 3.50°

Treatments! 2 69.55¢ 66.38¢ 45.97° 3.46°
3 70.98° 67.90° 48.08* 3.31°

4 72.99% 68.232 49.66° 3.20°

SEM 0.18 0.05 0.11 0.01
Treat <0.001 <0.001 <0.001 <0.001
p Time <0.001 <0.001 <0.001 <0.001
Treat x Time <0.001 <0.001 <0.001 <0.001

o 5 gt e oS 5odem D5 3le (glag e e (Y ((Aald) (st sl S psken O3 el e O el Lol slales
St o SAS/e 8 Jue N sl ole Sl e e (F isteshe St 0SS/ S e o) sl e 2
S5 0 S 108 a1V (gl b 2 5 ole Sl e o (£ 5 o pite il a8 5 )dn 05 W 2 0 5 (ke s

el 0/00 da.w 53 bl Dl me gl sasOlis Ot a3 wline 8 by > =20 ikl gl Sl SEM .05 st sk
"Experimental treatments include 1) a basal diet without OH-SeMet, 2) a chicken diet without OH-SeMet and a
rooster diet containing 0.1 mg/kg OH-SeMet, 3) chicken diet containing 0.1 mg/kg OH-SeMet and rooster diet

without OH-SeMet and 4) chicken and rooster diet contained 0.1 mg/kg OH-SeMet. » ® Means within the same
column with different letters differ significantly (p < 0.05). SEM, standard error of means.
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Table 3. Effect of experimental treatments on egg quality traits of Ross 308 broiler breeders (45-60 weeks old)

Ttem Yolk weight Albumen Shell Albumen Haugh  Shell strength
(%) weight (%) weight (%) height (mm) unit (kg/m?2)
1 28.52 62.14 9.33 6.35 76.43 2.53%
Treatments 2 28.68 61.86 9.45 6.56 78.28 2.74°
3 27.96 62.57 9.46 6.70 78.44 3.26%
4 27.65 62.98 9.36 6.81 79.90 3.14*
SEM 1.35 2.38 0.86 0.26 2.14 0.36
Treat 0.14 0.12 0.91 0.27 0.13 0.006
p Time 0.29 0.87 0.15 0.41 0.06 0.001
TreatxTime 0.16 0.34 0.88 0.53 0.74 0.16

((Sin L0 ) YrA uly (238 ssle gla g 2 5 § 0 055 Slaeminl 3 sialesl lasles -8 Ju
Table 4. Effect of experimental treatments on blood parameters of Ross 308 broiler breeder hens and roosters (45-60

weeks old)
Treatments Glucose Triglycerides Cholesterol LDL HDL Total ~ Albumin  Selenium
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) Protein (g/dL) (ug/dL)
(¢/dL)
1 322.40 3282.57 143.43 82.09 34.57 7.51 2.81 133.23°
2 326.10 3016.08 149.71 88.33 33.75 9.05 2.18 146.47%®
3 312.60 2894.28 162.78 95.61 40.98 9.59 2.90 155.26*
4 305.60 2463.20 167.94 62.09 35.45 9.73 2.47 152.08*
SEM 18.94 305.98 12.08 9.90 2.67 0.72 0.40 3.40
p 0.86 0.30 0.46 0.11 0.23 0.13 0.58 0.01

((Sain 10T YA ) 23S ssle Gla s = 5 o SlenSI BT e b 5 518 lan 5T o ulesT glajles -0 Jsis
Table 5. Effect of experimental treatments on liver enzymes and antioxidant capacity of Ross 308 broiler breeder
hens and roosters (45-60 weeks old)

Treatments ALP (U/L)  AST(UL) ALT(UL) MDA (mmol/mL) SOD (U/mL) GPx (U/mL)
1 1823.30 241.30 109.82 3.78 379.14 76.18°
2 1849.40 227.10 109.02 3.16 341.80 83.64°
3 1857.60 219.20 111.15 3.45 333.35 82.62¢
4 1810.50 226.20 97.34 3.75 392.74 84.332
SEM 20.59 10.32 9.49 0.44 23.41 2.88
p 0.33 0.49 0.71 0.73 0.23 0.03
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Abstract

One of the main concerns in achieving peak production in broiler breeders is eggshell
quality traits, which are very important and effective in the profitability of the breeder
flock. The present study was conducted to investigate the effects of organic and
inorganic forms of copper, zinc, and manganese on egg quality traits of Ross 308 broiler
breeder hens. 30 pens were used, and 8 hens and one rooster were placed in each pen.
This research was conducted as a factorial experiment in a completely randomized
design. The first factor included organic and inorganic forms and the second factor
included zinc, copper, and manganese elements. The number of treatments and
replications were 6 and 5, respectively. Eggshell quality traits of broiler breeder hens
were measured at weeks 33, 37, and 40. The collected data were analyzed using the
LSmeans procedure using SAS statistical software. The results showed that organic zinc
significantly increased eggshell weight (p < 0.05). Organic manganese improved
eggshell thickness and strength (p < 0.05). The use of organic forms of zinc and
manganese in the diet of broiler breeders was effective in improving the quality traits of
their eggs, therefore, the use of organic forms of manganese, copper, and especially zinc
in the diet of broiler breeders is recommended.

Keywords: Broiler Breeder, Copper, Eggshell, Manganese, Organic Zinc.
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Table 1. Composition of basal diet supplied to broiler breeder hens from 33 to 40 week of age

Ingredient composition (%) Nutrient composition (%)
Corn 60.00 Metabolizable energy (kcal/kg) 2795.00
Soybean meal (44%) 17.50 Crude protein (%) 14.45
Wheat meal 9.5 Lysine (%) 0.56
Soybean oil 3.00 Methionine (%) 0.35
Dicalcium phosphate 1.25 Methionine + cysteine (%) 0.57
oyster shell powder 4.52 Threonine (%) 0.53
Calcium carbonate 3.00 Calcium (%) 3.20
Sodium bicarbonate 0.25 Available phosphorus (%) 0.34
Salt 0.22 Sodium (%) 0.18
Methionine 0.17 Chlorine (%) 0.18
Threonine 0.04

Choline chloride 0.05

Mineral premix! 0.25

Vitamin premix? 0.25

o rjf)l.zfjm Sl e e oS 5 el s e oo S 5 =Y Lol ol sslizad FR 5 G e Ol Sdae JoSe Sl lae ol 53 =)
AR CPWE) ‘f;;;lc‘ /v :B12 BE) ‘(‘J§g5l:"‘ 4K ulss s \WHED el s sl YY D3;,:.nl;.u A=ly Veeed Al el el
A eSstism e Sk Vel @ Sk N i sn e S ke Ve IS S S ke Ve el 0 S e V0 1O L S S e

eSS 00 IS (o S5 S Yo ol oS e 00 sl S e ¥ iy 0 S ks 058 il S s
1- A mineral supplement without copper, zinc and manganese has been used in these rations. 2- The composition of
vitamin supplements and mineral supplements for each kilogram of ration includes: Vitamin A, 10000 units., Vitamin
D3, 3200 units., Vitamin E: 130 units., K: 9 mg., Vitamin B12: 0.07 mg., Riboflavin; 20 mg., Calcium pantothenate:

15 mg., Niacin: 70 mg., choline chloride: 1000 mg., biotin: 0.6 mg., thiamine: 6 mg., pyridoxine: 8 mg. folic acid: 5
mg., iodine: 2 mg., iron: 50 mg., selenium; 200 micrograms., cobalt: 500 micrograms.
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Table 2. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 33 weeks

Treatment Egg shell weight (g) Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 6.36* 0.396° 2.57°
Copper 6.07° 0.385° 2.67°
Manganese 6.05° 0.4228 2.843
SEM 0.38 0.014 0.05
p.value 0.02 0.03 0.02
Mineral forms

Inorganic Minerals 5.99b 0.396° 2.57°
Organic Minerals 6.42% 0.416* 2.79*
SEM 0.46 0.016 0.08
p.value 0.02 0.02 0.02
Trace elements X Mineral forms

Inorganic zinc 6.20° 0.393° 2.62°
Organic zinc 6.50% 0.395° 2.66°
Inorganic copper 6.01° 0.390P 2.64°
Organic copper 6.11° 0.395° 2.65°
Inorganic manganese 6.07° 0.394° 2.65°
Organic manganese 6.12° 0.419° 2.81%
SEM 0.30 0.011 0.04
p.value 0.03 0.03 0.02

ezl lais povalue Kl 3 ,lkul glast SEM (p < +/00) Jls sxe ool sl s iasOLES O g A 45 S R b b sV

Non common superscripts in each column are indicate the significant statistical difference (p < 0.05), SEM: Standard

error of the mean, p.value: Probability value.
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Table 3. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 37 weeks.

Treatment Egg shell weight (g)  Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 6.85% 0.383° 2.09°
Copper 6.51° 0.372° 2.20°
Manganese 6.44° 0.406° 2.382
SEM 0.40 0.015 0.07
p.value 0.02 0.03 0.02
Mineral forms

Inorganic Minerals 6.52° 0.380° 2.10°
Organic Minerals 6.82% 0.401° 2317
SEM 0.49 0.016 0.06
p.value 0.02 0.02 0.02
Trace elements X Mineral forms

Inorganic zinc 6.57° 0.378° 2.22°
Organic zinc 6.932 0.380° 2.23b
Inorganic copper 6.50° 0.376° 2.16°
Organic copper 6.49° 0.378° 2.15°
Inorganic manganese 6.46° 0.379° 2.15°
Organic manganese 6.63° 0.404* 2.40*
SEM 0.33 0.010 0.05
p.value 0.03 0.03 0.02

kX w)JV'/\ uﬂ‘) L;?.J:;)JLA 6&&10(':;5 mﬁ;«gawff@} L3 cJ..AJAth« Lf‘v\M} JTJL{»&‘ L;w)ﬁ—f.djv\;.-
Table 4. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 40 weeks.

Treatment Egg shell weight (g)  Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 7.25° 0.370° 1.75°

Copper 6.84° 0.359° 1.79°
Manganese 6.75° 0.394% 2.02¢

SEM 0.48 0.018 0.07

p.value 0.02 0.03 0.02

Mineral forms

Inorganic Minerals 6.83° 0.365° 1.79°

Organic Minerals 6.25% 0.389* 1.99*

SEM 0.56 0.016 0.05

p.value 0.02 0.02 0.02

Trace elements X Mineral forms

Inorganic zinc 6.90° 0.368° 1.89°

Organic zinc 6.28% 0.370° 2.90°
Inorganic copper 6.83° 0.368° 2.93b

Organic copper 6.79% 0.367° 2.92°
Inorganic manganese 6.80° 0.367° 2.91°

Organic manganese 6.93° 0.395° 2.122

SEM 0.39 0.013 0.04

p.value 0.03 0.03 0.03
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Abstract

The aim of the present study, considering the increasing level of heavy metal pollution
and their impact on the environment, was to evaluate the bioaccumulation of heavy
metals mercury, zinc and nickel in soft tissues (muscle and hepatopancreas) of the blue
swimming crab (Portunus segnis) on the coasts of Makoran (Bris, Pesem and Tis). 18
crab samples and 9 surface sediment samples were collected in the winter of 2019 and
the concentrations of mercury, zinc and nickel in the hepatopancreas and muscle tissues
of the crab and sediments of the sampling areas were measured by atomic absorption
spectrometry. In all three stations, the concentration of zinc in the hepatopancreas was
higher than in the muscle and there was a statistically significant difference between all
stations (p < 0.05). The overall average accumulation of mercury, zinc and nickel metals
in mg/kg in hepatopancreas was 0.85 = 0.7, 240.81 £+ 101.41 and 69.24 £+ 33.58 in
muscle 0.37 + 0.04, 78.45 + 14.02 and 33.01 + 9.12 and in sediment 0.96 + 0.6, 26.4 +
14.45 and 21.49 + 6.21. The pattern of heavy metal accumulation in tissue and sediment
was obtained as mercury < nickel < zinc. Comparison of metal concentrations in the
muscle of the blue-swimming crab of the study area with international standards (UK
MAFF, FDA, NHMRC, WHO and FAO) showed that the mercury concentration was
lower than the NHMRC standard and close to other standards, the zinc concentration
was higher than the permissible limit compared to only some standards, and the nickel
concentration was lower than the permissible limit announced by the FDA. Therefore,
the consumption of the studied crab meat in terms of mercury and especially zinc may
be harmful to health. Comparison of the average concentration of heavy metals in
sediments sampled from the stations with sediment quality standards showed low
concentrations of zinc, nickel and mercury.

Keywords: Heavy metals, Blue-swimming crab, Makoran coasts, Hepatopancreas.
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Fig. 1. Geographical location of blue swimming crab sampling stations
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Table 1. Mean + standard deviation of biometric factors of the crab at the sampling stations

Beris

Pozm Tis

Carapace Length (mm)
Carapace Width (mm)

66.32 +12.36
105.45 £23.22

65.32 +12.67
116.33 £23.17

67.17 +9.87
113.21 £18.13

Male

Weight (g) Female

213.41 £65.11
119.13 +17.14

241.30 £50.25
182.65 +77.83

185.59 £55.87
155.17 +48.26

o 50 Sl 53 (S hS/p S Joe) o g Chle Slme Sl £ Sls acslis - s

Table 3. Mean =+ standard deviation of mercury concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 0.71+0.45*° 0.055 +0° 0.34+0.08 0.37 £0.04
Hepatopancreas 1.24+£0.73* 0.73 £0.66° 0.57+0.05? 0.85+0.7
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Table 3. Mean =+ standard deviation of zinc concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 77.83 +10.09° 70.27 £ 16.58° 87.25+7.93" 78.45 £ 14.02
Hepatopancreas 240.21 £125.13° 217.07 £74.072 265.15 £106.48 ® 240.81 +101.41

o 30 Gl 53 (o S hS/p S Ju) IS Sl Sl Sl ol (Sl —8 Jsr
Table 3. Mean =+ standard deviation of Nikel concentration (mg/kg) in the analyzed tissues

Beris Pozm Tis Total Mean
Muscle 2381+292+4 3723 £9.952 37.98+4.78+% 33.01 +9.12
Hepatopancreas 55.76 £13.75" 64.58 £21.98° 87.38 £49.26° 69.24 +33.58

Gy 3 LBl 3 s sl oy S anglie =0 s

Table 5. Correlation comparison between metal concentrations in tissues and sediment

Hg Zinc Nickel Hg Zinc Nickel Hg Zinc
Hepatopancreas Hepatopancreas Hepatopancreas Muscle Muscle Muscle Sediment Sediment
Correlation
Mercury
Hepatopancreas  Significance
Zinc Correlation 0.223
Hepatopancreas  Significance 0.375
Nickel Correlation 0.226 0.602
Hepatopancreas Significance 0.368 0.008
Mercury Correlation 0.286 0.247 0.025
Muscle Significance 0.250 0.324 0.920
Zinc Correlation 0.107 0.258 0.264 0.268
Muscle Significance 0.672 0.302 0.290 0.282
Nickel Correlation -0.049 0.100 0.392 0438 0.406
Muscle Significance 0.846 0.694 0.107 0.069  0.095
Mercury Correlation 0.095 -0.022 -0.140 0.000 -0.235 -0.092
Sediment Significance 0.807 0.955 0.720 1.000 0543  0.814
Zine Correlation -0.106 0.077 -0.064 0.182  -0.075 -0.674 -0.246
Sediment Significance 0.785 0.845 0.870 0.639 0847 0.046  0.523
Nickel Correlation -0.131 0.503 0.631 0.201 0.308 -0.220 -0.484 0.655
Sediment Significance 0.736 0.168 0.069 0.604 0421 0570 0187  0.045
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Fig. 1. Comparison of mean mercury concentration in muscle and hepatopancreas tissues across sampling stations.
Different letters indicate statistically significant differences, while identical letters indicate no significant difference.
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Fig. 2. Comparison of zinc concentration in muscle and hepatopancreas tissues across sampling stations. Different

letters indicate

statistically significant differences, while identical letters indicate no significant difference.
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Fig. 3. Comparison of nickel concentration in muscle and hepatopancreas tissues across sampling stations. Different
letters indicate statistically significant differences, while identical letters indicate no significant difference.
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Fig. 4. Comparison of mean concentrations of the heavy metals nickel, zinc, and mercury in sediments

from the sampling stations. Different letters denote statistically significant differences, while identical
letters denote no significant differences.
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Abstract

Methamphetamine is a potent central nervous system stimulant that directly affects
brain function, causing significant changes in feeding patterns and appetite regulation.
Given the extensive side effects of this substance, the use of alternative interventions
such as herbal remedies and exercise has been considered as harm reduction strategies.
In this study, 30 female Wistar rats were divided into seven groups of six: healthy
control, methamphetamine, methamphetamine + aerobic exercise, methamphetamine +
berberine (barberry extract), —methamphetamine + exercise + Dberberine,
methamphetamine + crocin (saffron extract), and methamphetamine + exercise + crocin.
Methamphetamine was injected intraperitoneally at an initial dose of 10 and then 40
mg/kg six days a week. Berberine hydrochloride (100 mg/kg) was administered via
drinking water, and crocin was administered in a similar manner. Aerobic exercise
consisted of treadmill running at a speed of 25 m/min for 30 minutes, six days a week,
for four weeks. After the intervention, the expression of pro-opiomelanocortin (POMC)
and melanocortin 4 receptor (MC4R) genes in hypothalamic tissue was examined using
the relative fold change method. The results showed that methamphetamine use
increased the expression of POMC (166%) and MC4R (42%). Berberine caused a
greater decrease in the expression of both POMC (47% vs. 14%) and MC4R (47% vs.
29%) genes than crocin. Aerobic exercise also had a similar effect. The combination of
berberine + exercise showed the greatest reduction in POMC (50%) and the
combination of crocin + exercise showed the greatest reduction in MC4R (76%). These
results show the effective role of herbal and exercise interventions in inhibiting the
neurochemical consequences of methamphetamine.

Keywords: Methamphetamine, Berberine Hydrochloride, Crocin, Aerobic Exercise, Pro-
opiomelanocortin, Melanocortin-4 Receptor.
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Table 1: Aerobic exercise protocol

Week Speed (m/min) Duration (min)
1 20 20
2 20 25
3 25 25
4 25 30
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Table 2. Primer pattern of genes

Gene Name Primer Sequence (5°—3’) Product Size (bp)
POMC F: CCATAGATGTGTGGAGCTGGTG R: 200
CATCTCCGTTGCCAGGAAACAC
MC4R F: CCTGAGGTGTTTGTGACTCTGG R: 380
AACGCTCACCAGCATATCAGCC
GAPDH. F: AAAGTTGTCATGGATGACC R: 195
(Housekeeping) CATGGAGAAGGCTGGGG
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Fig. 1. POMC gene expression values in the healthy control and glass-induced groups
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Abstract

Obesity is associated with lipid disorders and a significant increase in cardiovascular
diseases. This study aimed to investigate the effect of 10 weeks of high-intensity
interval training (HIIT) and high-protein diet (HPD) on the plasma levels of
apolipoprotein Al and B and lipid profile in obese male rats. 40 obese male Wistar rats
in five groups (n = 8): HIIT, HPD, HPD+HIIT, obese control-A (OC-A), and obese
control-B (OC-B) and eight rats were also studied as normal control group (NC).
Training groups, ran five days a week for 10 weeks with at the about intensity of 90% of
maximum oxygen uptake on the treadmill. After the end of the intervention, blood
sampling was done and the levels of apolipoproteins ApoAl, ApoB, and lipid profile
were measured in plasma. The data were analyzed using one-way analysis of variance
and Tukey's post-hoc tests at a significance level of p < 0.05. The plasma level of HDL-
C was significantly higher in the NC group than in the OC-A group (p < 0.05), but no
significant difference was observed between the other groups (p > 0.05). The TC/HDL-
C and LDL-C/HDL-C ratios in the NC and HIIT+HPD groups were significantly lower
compared with the OC-A group (p < 0.05), while no significant difference was observed
between the other groups (p > 0.05). Also, triglyceride-glucose index (TyG) was
significantly lower in the NC, OC-B, HIIT, HPD, and HIIT+HPD groups than in the
OC-A group (p < 0.05). No significant difference were observed in the plasma levels of
ApoAl, ApoB, ApoB/ApoAl, Triglyceride (TG), Total cholesterol (TC), Low-density
lipoprotein (LDL-C), and Very low density lipoprotein (vVLDL-C) among the groups (p
> 0.05). It seems that doing HIIT along with HPD can prevent possible metabolic
complications caused by obesity and high-fat diets by improving the lipid profile.

Keywords: Exercise training, Diet, Insulin resistance, Lipid profile, Obesity.
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Fig. 1. Plasma levels of (A) ApoAl: apolipoprotein Al, (B) ApoB: apolipoprotein B and (C) ApoB/ApoAl ratio in
the study groups. NC: normal control group (normal diet), OC-A, obese control-A (high-fat diet), OC-B: obese
control-B (high-fat diet discontinued and normal diet consumed), HIIT: high-intensity interval training, HPD: high-

protein diet.
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Fig. 2. Plasma levels of (A) HDL-C: high-density lipoprotein cholesterol, (B) LDL-C: low-density lipoprotein
cholesterol, (C) vLDL-C: very low-density lipoprotein cholesterol, (D) TC: total cholesterol, (E) TG: triglyceride, (F)
TC/HDL-C ratio, (G) LDL-C/HDL-C ratio and (H) TyG: triglyceride-glucose index in the study groups. * Significant
difference with the OC-A group (obese control-A) (p < 0.05).
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Table 1. Weight and Lee index values of rats before and after 10 weeks of diet and (Mean + SD)

Groups Normal control Obese control-A Obese control-B HIOT HPD HIIT + HPD

Eeof((i))r/eweight (®) 283.10 £42.26 395.78 +38.82 388.18 £ 34.67 390.37 £38.82 370.53 +£19.81 387.47 £26.83
Lee index before  301.19£4.96 331.78 £+9.43  327.61 +7.09 338.52+16.66 323.73 +8.29 334.55+15.29
ff?:ry weight (g) 419.06 £49.26 524.70 £48.87 505.38 +49.80 442/93 +29.86 374.50 +26.57 381.23 +21.53

Lee index after 318.81 £2.53 338.45+8.38

32729 +3.85 315.86+4.57 304.13+3.11

306.85 +2.56

Normal control: Normal weight control with normal diet, Obese control-A: Obese control with high-fat diet, Obese
control-B: Obese control with normal diet, HIIT: High-intensity interval training with high-fat diet, HPD: High-

protein diet.
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