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Abstract

Background: Asthma is a reversible chronic inflammatory disease of airways that the effects of inflammatory
cytokines in its severity has been proven. This study aimed to compare interleukin 17 (IL17) and interleukin 22
(1L22), two effective cytokines in asthma, children with and without asthma.

Methods: In this case-control study, 15 children with asthma and 15 healthy children were included. Peripheral
blood mononuclear cells (PBMCs) were isolated from 5 cc of heparinized blood samples, and cultured under
stimulation with anti-CD3 and anti-CD28 for 72 hours. Percentage of CD4+IL17+ and CD4+I1L22+T cells was
assessed by flow cytometry method. Secretion of 1L17 and IL22 cytokines was measured using enzyme-linked
immunosorbent assay (ELIZA) technique.

Findings: There was no significant difference between cases and controls in levels of secreted IL17 and IL22 in
supernatant of cultured cells. Moreover, there was no significant difference between patients and healthy group
in terms of CD4+IL17+ (P = 0.30) and CD4+IL22+ (P = 0.41) T cells in PBMCs; although the median
percentage of IL17+IL22+ T cells in CD4+ T-cell subset had an elevated level in patients group but the
difference was not significant (P = 0.56).

Conclusion: In studied community containing children with relative- and completely-controlled asthma, there
were no significant differences with healthy children in IL17 and IL22 levels, as well as CD4+IL17+ and
CD4+1L22+ T cells in PBMCs. Although the median percentage of CD4+IL17+IL22+* T cells had not a
significant elevated level in patients group, more studies with larger sample sizes could be helpful.
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In Vitro Evaluation of Protective Effect of Telmisartan on
Arsenic-Induced Genotoxicity

Neda Khorsandi*?, Mahmoud Etebari?

Original Article
Abstract

Background: Drinking of arsenic-contaminated water is one the most important ways of exposing human to this
element, considering that as a substantial risk factor for the occurrence of various types of cancers and diseases.
Carcinogenesis of arsenic has been attributed to its genetic toxicity and DNA damage through production of
reactive oxygen free radicals. Telmisartan, as an antihypertensive drug, has antioxidant, anti-inflammatory,
cytoprotective, and genoprotective properties. In this study, we studied the probable genoprotective effect of
telmisartan on DNA damage caused by arsenic in human umbilical cord vein cells.

Methods: At first, the human umbilical vein endothelial cells pretreated with different concentrations of
telmisartan (0.01, 0.1, 1, and 10 pM) for 24 hours. Then, the cells incubated with 1 uM sodium meta arsenite
(NaAsO,) for 24 hours, and parameters of DNA damage were evaluated using comet assay method. The mixture
of cells and agarose was put on slides, and after several steps of comet method, we stained them with ethidium
bromide. The cells were examined under a fluorescent microscope. For each condition, 100 randomly selected
cells on each slide could be scored, and DNA damage parameters were assessed.

Findings: There was significant increase in tail length (22.33 + 0.46 pixels), %DNA in tail (24.5 + 0.78 percent),
and tail moment (5.59 = 0.24 pixels percent) in arsenic-incubated cells compared to the control group (2.11 + 0.19
pixels, 4.38 + 0.48 percent, and 0.10 + 0.01 pixels percent, respectively) (P < 0.001 for all). Significant decrease of
above parameters of genotoxicity (2.46 + 0.15 pixels, 9.51 £ 0.95 percent, and 0.33 = 0.04 pixels percent,
respectively) were observed after the pretreatment of cells with telmisartan (10 uM) for 24 hours as compared to the
exposed cells with arsenic (P < 0.001 for all).

Conclusion: Telmisartan reduces DNA damage caused by arsenic in vitro, and potentially can reduces the risk
of cancer due to arsenic exposure.
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Citation: Khorsandi N, Etebari M. In Vitro Evaluation of Protective Effect of Telmisartan on Arsenic-
Induced Genotoxicity. J Isfahan Med Sch 2019; 36(504): 1382-8.

1- MSc Student, Department of Pharmacology and Toxicology, School of Pharmacy and Pharmaceutical Sciences, Isfahan University
of Medical Sciences, Isfahan, Iran

2- Associate Professor, Department of Pharmacology and Toxicology, School of Pharmacy and Pharmaceutical Sciences, Isfahan
University of Medical Sciences, Isfahan, Iran

Corresponding Author: Mahmoud Etebari, Email: etebari@pharm.mui.ac.ir

WAV (3 ool (saiin /04 F (505l / Y9 Jlo— Olghol (K 0uSLils aloms VFAA

http://jims.mui.ac.ir


http://dx.doi.org/10.22122/jims.v36i504.10470
mailto:etebari@pharm.mui.ac.ir
https://orcid.org/0000-0002-9029-4975
https://orcid.org/0000-0003-2219-0602

DOI: 10.22122/jims.v36i504.9819 Vesnu Publications

Olwol SSub 39 031D Alxo

WASNY/YE 18l ,5 & U

WY 63 ol Sa5aD/dE (50 los/ painds § (s Jlw

WAV VY ol b WAV/A/VA £ 0 oy 2,6

Shud ¥ E95 (iuoligd (Slrowi p tawgi (55 9 Jliwguogh 10 K95 il o5 g (§ g 30
90 ¥Ggmd Jbuog g

T allciaa Fasls ) gacus y ddbole (503l colalandiling (o 800 e (i s 1 anuls ouile

g 3 Ao

oS

D2 oo yS oS o ol ol (gasdllas )y (65, Sliwgiogn 1> age il D2 oS 55kl okg 4 ymeligd 48" Wiad o L Cldllae dodde
2 Sly SIS plass A (qwyp Saa b ol adllas sl a3l i S mdy el ) Wilgie Sy (s eSS o)k I (9o VUsen
A5 pll (VMH L Ventromedial hypothalamus) sseYGgus Jbieg sy (sdiun D2 claoss 15 bowgs S35 ¢ i olowdl polow oy

o555 CanidSl) gl (aloil gy 50 b el (p)5 VYY) Wistar ol e slagbse 10 VMH satun )5 o359l 1 ydg
50355 () CamigST 5 (S yieS) ComaigST ety 4B Vo a3 3,5 (caslis Vo=VF) Ll Sllge & o b (il o5 g & Sk S oo O
5 0t gobe 9 Sslaer (o ladiged dx aiB £ o Te o kad 5y F VMH )5 (12gSeo +10) b 5 255,800 /240 5 /D sloj )3 iy 4 D2
A5 6303l jlas] S5 59, 9 (ELISA) Enzyme-linked immunosorbent assay cus” | eslicl b cus 5 4 o5 35615

S Jo 3P < fee)) Sl ybisine (2l ML g b e b dulie )3 JypmnS=cma il 095 3 olej 4 sy o & Lowdly i) daw HaiBly
2 Lo o s 3 )lcime e g =l 09,5 )3 290 Sl (P /o oN) JoeeisS =0l 09,5 )3 oloj & tedly ysbo 42 5 5515 3
A5 o liie by y0lie by dunlis

in3 e plosl Sly K5 yudeS o ok 1 e B J3las |y S5 5 i) ok w3 393 51 VMH 53 D2 slooss 5 16 S Aol

sl e Fopsit SuirdsS i o Solsd D2 (03 (9o Wligean Jltos 5 st 150405 (5 Bjly

b G55 Jwgiagd )3 So3lsS pme GpS)3 . Do wible pis e, blllias 53] i 350t wle ol il
IYAR-IYAF o0 F) Y5 YAV lgauol (K3 048l dloe o weo¥ Ugamd JUdog yiig (sdimd ¥ £95 suwoligd a0 15

e 5 (831 3 55 (G 5 (S S L o e sla 05050 4o

G0, ool om0 Jlie gl 353 o S5 SIS
o s el Sl SOl alS| s gats ST el o
il i pslde Ul Olays oDl (Y) 355 o iyl
IS Eel i S b Sy 3315 Y g s 4 M 513
0L A3 Oldlas o Mo 4 (F=0) 555 0 O3 o r 5 A3 g
J5S Caoss (G e O 0558 Olgie ) (it LS 3131 48 s e

Lot (SKisdmimd B aelisd 5 Sl S5 5mebiss gla 0,

Sl g oS b ke 5> (DOPAMIN) sl 53 s s Sas
Sl el s BB sla 5 ge ol ab gadis L, bis ol
@le Al s Lol clzaa 138 O3, 5 5 108 (G gt sla ),
i (5 ekias QL el ol (1) S G eae Ole 0l (sl SIS
Wl gl ST S5 5 Sas 3 el 53 SIS g
b e (85 51 st gn 53 el 53 SIS e

Gb 5l pelgs das L OLA A S 55 5 s .,\_ﬁ‘l} Slallas

Ol pl ool Olgaal (L5 r-,Lr_ oKisls (S Sy (503N (S 59)gs 5ub ag)f (a3 (6 5853 -\

UI).!| aag)l dpag)l S 3 re,l.c oKasls ‘6j,Jy_}:§5),_'v Ol 55 o boabwl -¥

Olnl 0lduol Olehol (K5 pole oBtsls (Kb 5 oaKtsls (Sglgn 3ad 09,8 )l (wlis )l (sganiols -Y

Email: ghasemi.m@med.mui.ac.ir

Ol pl olgaol Olgaal (L5 r-,Lr_ oKisls (S 5y (50 IA)S (S 59)gs 5ub og,f bl -F

sool8 05le 1 Jggumn (godiow g3

AYAQ WAV (65 pler (saxin /0 F (go sl / Y7 Jlo— Olghol (K5 a8l alomea

http://jims.mui.ac.ir


http://dx.doi.org/10.22122/jims.v36i504.9819
https://orcid.org/0000-0002-5414-9594

Oly8an g auld ouile

ol b s ST el 5 Geoy Il (Cela YooY F) il
s STy aiBs T i3S 3l S 5hS/p S Jon O Ll
50 lass 53 5 A il e c S ST 5 Jg S
A Gy VMH & Gl Son 2/0) (il 5 ¢ 55,56 17000
oS Sil s 05, 8 Jold adllas 550 Sl w5 il
L odlw —odlv 05,5) glanas 0553 ol 5 gl 25 odle
053 Il 5 g 5 s 5T oS 3L 3 65 8 (Sham
3 ma ST gekiS 3l 05 8 (ol = s 5T 05 8) Glazn
03,5 5 (U meinS = a5l 03,5) Slased 0353 s penS 5 s llr
03,5 Glasd 0553 Bl 5 Sl 15 s T oS Sl
G5 3l e ai3s P 5T o slaoles Lin g () s = s 5T
055 slaaised (Gl 5 il o (S Lol laven 0503
s (sl e 3 31 0y 5S Wpe has L (58 00)
S8 el L 5 4 05 SIS 5 td sk (e
s (Zellbio Company ELISA kits, Germany) Rat -, ELISA
A (5 S o3l (Ol a3t psk) SaenST SIS 5,

Ao enls Jioled e Gl ssl (Sl &y g 4 Laesls
53 s e mas Dl Loyl gaen 53 P < /000
O3l 3 S8 5 nd GLos o 55LS15 gl At a8 S
O3l 3. a3 ssli_.| Repeated measures ANOVA
s 03031 3103 I3 gxe g L3 5 One-way ANOVA
cilie glaes ;S o Gl a4kl SO s 415 cgr Tukey
o el L5l g Palired t 0 e e s S eslizul
258 eslinal 3 )5m 05,8 G 5o a5

b

53 S sre DS e ot el KA e g
o o AT L Gl (s e Sl ys Sl el il Ole
~oms 5 es,S 5 Sham o5, 8) dlw laa 0353 G5
05,5 y3 a3 fr Olaj s bl ot e R T G
LS ol mha b anylie 3 (551 me sk 4 g S = s S
e g Al =T 05,8 53 (P <N ) il
o3 akds P Y gladlag o ey end mhaw 53 (6ol e

() JS8) L sdalie syl sslia b acylin
O SAS o (a5 S8 by K535 s g
b b aslie 53 b — s 5Tes S 55 adds 0 Obj s
05,5 52485 Jb= 3 essl alS (gl gme psb 4 (P <e/e))
et O30 5558 Oln (Gl L Oliys iy ol 05,9) el
p2 i P L aads Y Ol 5l 0 SIS e 153U

ouse¥Bsua sl 50 D2 (slasi S 5 alescs 5500 <

Lo plemodly o las 5 b 51 a5 B (930 dales s
SHGA) dms s ool Sl st g amee Sl
D2 slneds ;S oS sl 0Lt 6, K5 sacallhe K3 5, L
TS ek e il e Sy iy oSS Gk ) e s VG e
5 Em ST Ol e () Bl axdls 28 o, S
D3 5t o 1 Ll Ol K15 o oS (sla o S s S
3555 Sl iy pShaS 53 Sly = Sly 5lde (Ve=)Y) das
i e S e Sl e VB s il A5 I s
L Sl s 5 05d 0 Sly ity S > gain Sl s &
OY=VE) 1S e b (6550 Dol 5 (6551 g0t Cogr
5 s (Projection) s xS 5 ety blsjl S b OF
g LS sl sy Sy ks G ates 4 eV pon
o asdllas ool VMH 55 2l s D2 la o, S Jlsl
Gellte L oy 5508 5 s Ol o a5 53 STy as

W3S IE s 3 e Vsen D2 slaeks S

B 595

S YT eY0 Oy Ly WiStar o155 5 sl s sl p
Sazry3 YWEY) o J 28 Lyl b Cow (O 5 o snaly (g 30)
A;u“)k_?/wl;_,ibéo)yju):%—\“ C,._:j.b) cbb_fk;;:u
Glaas s dils 5,3 108 5 ol an sl o s b (axelis VY
jMudchjj):j(n=9) ul_'xb‘uﬁél_.d)jb‘uu.rb?
Seslial 5 e slezaly Gib s a3l ples s S 515 55
Goslems ol lanl wrilig e Slawse) a8 losT Ul
Seasdlan nl 53 s ol (1445 Lo 3 o i o YY-AS
S0 S (Wl 5m) S ST 5 (U5 S LIS 55008) o ST
s SN Sl e Sl J:*.JJ——"'T)JEA—H.J’ D2
A eslizal (S5 ,uS

e Gl el s o] plil g Losls sy
D2 lsoas ;8 cadslde L (65,00 sl 5o 5n s o Sy
J_>'-bo\._»Lm))\z&)jggz.@)f)iﬁw)ﬂz)fw}nYUﬁ
Shdes O, Sles s G5 L Ol luel VMH e
L RS TSLS e 5 it (5 5 AT S o o)
b 8 o oSUg

(= Ao AP2Y/Y 5 DVI4/0 Lo+ /v) Paxings bl illas
VMH gara 51 V0 e Lo G (VY (goslad O g ) J 518
Lassls o olom 5l g 350 V=0 A ailS @b b SO 5k 4 Ol
K b 5 VMH (gain 0555 (25 S +/0) s L

Ul Sialasl 535 55 .03 G5 4t ¥y b Hamilton

WAV (63 ool (saitn /04 F (go5lad/ ¥F Sl Olghol (S oSl aloes .

http://jims.mui.ac.ir



Oly8an g auld ouile

S alg e min Sy SlaS 53 Sl e 0l Jleb 45 Wil a3l
Lo a5 fpl 4y am 5 A3l 3l (5551 S0 andie
Sols 35y ezl ol S o PrOject jlie ol 4 s 50VG 5on
S5 sS on Gib 3 s VUsen sl 53 sLaProjection as
o 1y 85 Sl s n S (250 b 5 ST,
s 5 b

welyss sLaProjection «s s sdalie ol sasdlas ;s
cble Sy e b 3l VS g Jbday Sy (e wn
o B deas e 15 U s 1 S8 5l bl
P8 e i s i 5 SOSAS pt llas
S GodS [lge (eS8 gy SIS Goop el 0l
o) (RNA) Messenger RNA 5 =) slaodly mhaws ol 2l
o SIS e s 5T G s e e I o L
10) 335 o S 5 a5

G5 o3 se—alas s

L sl
JLe L . ,s-CDP) Cytidine 5'-diphosphocholine-choline
S Jl 5 ts o ot e SISl (SO S oS
DL o (ol (VL3 2 e 51 A ol el 5 s 51
gl SRl s s 5 S5 SE Sed S g0 o Sl
s (B3 355 0 S S g gama 53 I3 A G o e
A8 o HU o il s Slas 2 Jleb b 4 Slal
o) e 5 Shes 5 e S (S0 S g ST
ey alS £

Sdos Al 5 e oS 5 gt a5 dias e 0L LS Olallas
Ohlas 53 1 e 5 S 518 e plie D2 (50 1S slocas ST
Sl Ul Jde 3 5 etV on 5 7 555 ol 4 D
Sl oS s S sdalie dliuly cpl 55 (F=0 AF-IY) iy o 3 s
s e Slsbl |y S I8 clw (D2R) Dopamine D2 receptor
ol s s oty SRl Sl el 218 glaesls L oS
OAN) cl seen D2 603 18 slacas ST L Ole s

2l (S plae DIl g e ST da S L 0L (B
SIS Clle B el (S e s Gag e sl
sl oS on Esl G S-CDP Gy 53 (V0) 555 0 0
037355555 5 gl p s e I 55 5 50 5 0l &
xS 53 S5 JUsl g 15 4 4 L L(T-YY) 53 5
st sl 3 GuF 2 e oSl (NPT sy S ,08
= mlE 2 a8 b Oler S OS u  Leadly SIS s
b 05 SIS e 50l UL S s 4 S el

GoF b s 5 b (S s STL G5 G S

ouse¥Bsua sl 50 D2 (slasi S 5 alescs 5500 <

.Jﬁ)lJ.Ll._:(P<'/"\)Jj}:?;:s—ﬁjﬁia};

—— al —l - Qﬁ)ﬂ

oS —om

Llpdgw = cng sl

=
)

>
1

==

(5o 2 055 L) i il

-
f 4 P
*x
Y o
T T \
Y. s

(4833) ylo;
O g g add sl Dl sy 55 5 e Sl I3 IS
P03 Y6gmn Jhkog 55 (s ¥ ol 3 (slaonki 1S Lo 5 LoDy

Al e P gl re Bl E il Kbl v
P<oene ™

Ol 53 kil yr =imps il 098 53 0 SIS o als
g ag akds #r Ol 5o Ll (P < /0FA) Ls edalie 4ids Y

(Y JS2) St J 58 sl b

—— 2L — gyl
JorsisS —oms Ll — o]

% [ *kek

A

%‘ T

™ e &

“2: \ee o - 1 ™~ N

R *

n o !

T’:Q: *kk

v Y. &

(add2) gyloj
;ﬁ&jamdwlolﬂjﬁjﬁﬁﬁ,wu;lY Js&
2o V0 g Jhay 5 gt ¥ ol 5 slaod S 5 LoDy

Al g Pl slme Sl Sk Kbl o

P<u/oon e gP<o/ove s P</oo) s

W)
sl ss Projection « s ol su il jase i sl e LS
ol Sladlae i yls 3 S8 5 cpad ddle (63 1 Sl se 50

128 WAV (65 pler (saxin /0 F (go sl / Y7 Jlo— Olghol (K5 a8l alomea

http://jims.mui.ac.ir



Oly8an g auld ouile

St cnmed 5 Bl gl (il 5s bl el M3
Dl 4 (YO-T9) 55 o (6551 (S5l stesn 5 SIS WD
Ll 55 or oS p 5SS 53 S il g (sl 1Sl
(V) &S Josa ol e e 52 15 18 L s e 6,500

@ufcdum;jou,guéwm@u‘gs)}»@
Giob 3 45 S U 1) oS ol Ko 5oV s sl
Al SR SOl sl s o 2L STy O
o ST, S o SIS S s s o) i RISl
e 53 Jors ()il il Sl iy lallas
wh 51 VB g el 53 Lo 5 o e

1996 3 s
u”<""fi rjl.o Lisls o gn Lf:"'aj}i C})\Mﬂb Lsdu,a
S asst el e e ol 08 a5 AL e Olgio
‘”\".)bgf" r‘}/\&\ QLW‘ Lf<"':'ﬁ r)l& aK...'ZJlé L;‘:‘A}}'l CA}L&A

References

1. Zhou QY, Palmiter RD. Dopamine-deficient mice are
severely hypoactive, adipsic, and aphagic. Cell 1995;
83(7): 1197-209.

2. Luo S, Luo J, Meier AH, Cincotta AH. Dopaminergic
neurotoxin administration to the area of the
suprachiasmatic nuclei induces insulin resistance.
Neuroreport 1997; 8(16): 3495-9.

3. Kok P, Roelfsema F, Frolich M, van PJ, Stokkel MP,
Meinders AE, et al. Activation of dopamine D2
receptors  simultaneously  ameliorates  various
metabolic features of obese women. Am J Physiol
Endocrinol Metab 2006; 291(5): E1038-E1043.

4. Luo S, Liang Y, Cincotta AH. Intracerebroventricular
administration of bromocriptine ameliorates the
insulin-resistant/glucose-intolerant state in hamsters.
Neuroendocrinology 1999; 69(3): 160-6.

5. Cincotta AH, Meier AH, Cincotta M, Jr.
Bromocriptine improves glycaemic control and serum
lipid profile in obese Type 2 diabetic subjects: a new
approach in the treatment of diabetes. Expert Opin
Investig Drugs 1999; 8(10): 1683-707.

6. Kok P, Roelfsema F, Frolich M, van Pelt J, Meinders
AE, Pijl H. Activation of dopamine D2 receptors
lowers circadian leptin concentrations in obese women.
J Clin Endocrinol Metab 2006; 91(8): 3236-40.

7. Kim KS, Yoon YR, Lee HJ, Yoon S, Kim SY, Shin
SW, et al. Enhanced hypothalamic leptin signaling in
mice lacking dopamine D2 receptors. J Biol Chem
2010; 285(12): 8905-17.

8. Mastronardi CA, Yu WH, Srivastava VK, Dees WL,
McCann SM. Lipopolysaccharide-induced leptin
release is neurally controlled. Proc Natl Acad Sci
USA 2001; 98(25): 14720-5.

9. Ghasemi M, Mehranfard N, Eliassi A, Alaei HA.
Modulation of the plasma ghrelin level by intra-

ouse¥Bsua sl 50 D2 (slasi S 5 alescs 5500 <

SalS 1 OF (s T 53) adsl ek o 53 il s 5T L
gl e b Ol (nl (ad33 70 53) SLl gl o 53 g a3
Al Sl

D2 slacds 8 3l gabauls Ll5 o Sy sos ooy oo L 4
S 2 e Jlant Lal oo s ey SIS mlans o saWUsiem
Ls Ol s s S8 J s s e (Feedback) s, 50
L G hem Rl s 5 JmenS Bl i 0 ) ety SIS
= s S T G P Sy Ja S 02 S Ol s S
$laeds S ol Hlge ~— s VMHD2 Sk S iludle
e 0 Jled el 5 S o Sy i | il SIS 2alS (o) S
o LSy SIS I sl eSOl

s S yo o s ST ol andlas 3 &S Ll ol
PS03 35 d S Jeel Slaedl S il s S G S
o S s ) e S s el S 58 i

SLaedss ;8 Ol 48 ol ol 2158 a8 g4k a4 sl azils

ventromedial hypothalamic microinjection of D2
receptors agonist and antagonist. Neuropsychiatry
(London) 2018; 8(1): 89-95.

10. Killgore WD, Ross AJ, Kamiya T, Kawada Y,
Renshaw PF, Yurgelun-Todd DA. Citicoline affects
appetite and cortico-limbic responses to images of
high-calorie foods. Int J Eat Disord 2010; 43(1): 6-13.

11. Sugino T, Yamaura J, Yamagishi M, Kurose Y,
Kojima M, Kangawa K, et al. Involvement of
cholinergic neurons in the regulation of the ghrelin
secretory response to feeding in sheep. Biochem
Biophys Res Commun 2003; 304(2): 308-12.

12. Kiyici S, Basaran NF, Cavun S, Savci V. Central
injection of CDP-choline suppresses serum ghrelin
levels while increasing serum leptin levels in rats. Eur
J Pharmacol 2015; 764: 264-70.

13.Wu X, Gao J, Yan J, Owyang C, Li Y.
Hypothalamus-brain stem circuitry responsible for
vagal efferent signaling to the pancreas evoked by
hypoglycemia in rat. J Neurophysiol 2004; 91(4):
1734-47.

14. Verberne AJ, Sabetghadam A, Korim WS. Neural
pathways that control the glucose counterregulatory
response. Front Neurosci 2014; 8: 38.

15. Ueda M, Tamaya N, Miura H, Kuzuya M, Hattori A,
Muraguchi M, et al. Rise in plasma leptin levels after
stimulation of hypothalamic cholinoceptive neurons
by neostigmine in rats. Drugs Exp Clin Res 2001;
27(5-6): 185-92.

16. de Leeuw van Weenen JE, Parlevliet ET, Schroder-
van der Elst JP, van den Berg SA, Willems van DK,
Romijn JA, et al. Pharmacological modulation of
dopamine receptor D2-mediated transmission alters
the metabolic phenotype of diet induced obese and
diet resistant C57BI6 mice. Exp Diabetes Res 2011;

WAV (63 ool (saitn /04 F (go5lad/ ¥F Sl Olghol (S oSl aloes Y

http://jims.mui.ac.ir



Oly8an g auld ouile

2011: 928523.

17. Kuo DY. Co-administration of dopamine D1 and D2

agonists additively decreases daily food intake, body
weight and hypothalamic neuropeptide Y level in
rats. J Biomed Sci 2002; 9(2): 126-32.

18. Buse JB, Cavazzoni P, Hornbuckle K, Hutchins D,

Breier A, Jovanovic L. A retrospective cohort study
of diabetes mellitus and antipsychotic treatment in the
United States. J Clin Epidemiol 2003; 56(2): 164-70.

19. Xu R, Parlow AF, Wang Y. The effects of dopamine

20. GURUN MS,

21.

and D2 receptor antagonists on pituitary hormone
secretion are intact in mice lacking dopamine D2L
receptor. Brain Res 2002; 939(1-2): 95-9.

llcol YO, Taga Y, Ulus IH.
Hyperglycemia induced by intracerebroventricular
choline: Involvement of the sympatho-adrenal
system. Eur J Pharmacol 2002; 438(3): 197-205.

licol YO, Cansev M, Yilmaz MS, Hamurtekin E,
Ulus IH. Intraperitoneal administration of CDP-
choline and its cholinergic and pyrimidinergic
metabolites  induce  hyperglycemia in rats:
involvement of the sympathoadrenal system. Arch
Physiol Biochem 2007; 113(4-5): 186-201.

22. Cansev M, llcol YO, Yilmaz MS, Hamurtekin E,

Y4y

23.

24.

25.

26.

27.

ouse¥Bsua sl 50 D2 (slasi S 5 alescs 5500 <

Ulus IH. Peripheral administration of CDP-choline,
phosphocholine  or choline increases plasma
adrenaline and noradrenaline concentrations. Auton
Autacoid Pharmacol 2008; 28(1): 41-58.

Mason WT. Staining of the magnocellular nuclei of the
rat hypothalamus by a monoclonal antibody directed
against the alpha-subunit of the nicotinic cholinergic
receptor. Neurosci Lett 1985; 59(1): 89-95.

Michels KM, Meeker RB, Hayward JN. Differential
distribution of muscarinic cholinergic and putative
nicotinic  cholinergic  receptors  within  the
hypothalamo-neurohypophysial system of the rat.
Neuroendocrinology 1986; 44(4): 498-507.

Maresca A, Supuran CT. Muscarinic acetylcholine
receptors as therapeutic targets for obesity. Expert
Opin Ther Targets 2008; 12(9): 1167-75.

Yamada M, Miyakawa T, Duttaroy A, Yamanaka A,
Moriguchi T, Makita R, et al. Mice lacking the M3
muscarinic acetylcholine receptor are hypophagic and
lean. Nature 2001; 410(6825): 207-12.

Sharf R, Ranaldi R. Blockade of muscarinic
acetylcholine receptors in the ventral tegmental area
disrupts food-related learning in rats.
Psychopharmacology (Berl) 2006; 184(1): 87-94.

WAV (65 pler (saxin /0 F (go sl / Y7 Jlo— Olghol (K5 a8l alomea

http://jims.mui.ac.ir



DOI: 10.22122/jims.v36i504.9819 Vesnu Publications

Journal of Isfahan Medical School Vol. 36, No. 504, 4™ Week, January 2019
Received: 16.03.2018 Accepted: 08.12.2018 Published: 12.01.2019

Involvement of Cholinergic Pathway in Energy Homeostasis via Ventromedial
Hypothalamic D2 Receptors
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Original Article
Abstract

Background: Studies indicate that dopamine, particularly via D2 receptors (D2R), has an important role in
energy homeostasis. Our previous study demonstrated that hypothalamic D2Rs, through dorsal vagus complex,
are involved in the regulation of ghrelin secretion. In present study, we evaluated whether vagus cholinergic
system could play a role in the regulation of leptin and glucose plasma levels by hypothalamic ventromedial
nucleus (VMH) D2Rs?

Methods: Canulation was performed into the VMH in Wistar rats (220-250 g). In experiment day, fasted rats (for
20-24 hours) received atropine (cholinergic antagonist, 5 mg’ kg subcutaneously) or saline. Thirty minutes later,
D2R agonist (Quinpilroe, 0.5 pg) or antagonist (Sulpiride, 0.005 pg) and saline (0.5 pl) were injected into the
VMH. Then, blood samples were collected 0, 30, and 60 minutes later, and plasma leptin and glucose levels were
measured using enzyme-linked immunosorbent assay (ELISA) kit and glucose oxidase method, respectively.

Findings: Plasma leptin significantly decreased in a time-dependent manner in atropine-Quinpirole group
compared to control group (P < 0.001); while increase in glucose levels was time-dependently stable in atropine-
Quinpirole group (P < 0.001). No significant change was observed in leptin levels in atropine-Sulpiride group
compared to control group.

Conclusion: VMHD2Rs exert their effects on the regulation of leptin and glucose levels, at least partly, via
vagus cholinergic pathway.

Keywords: Ventromedial hypothalamic nucleus, Dopamine D2 receptors, Nonneuronal cholinergic system, Atropine
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The Effect of Intravenous Midazolam and Dexmedetomidine on Prevention of
Cognitive Dysfunction after Cataract Surgery in the Elderly Patients under
General Anesthesia Compared with the Control Group

Khosrou Naghibi*®”, Hamidreza Shetabi?, Kobra Nasrollahi®, Nedasadat Mansouri*

Original Article
Abstract

Background: This study aimed to evaluate the effect of intravenous midazolam and dexmedetomidine on
prevention of cognitive dysfunction after cataract surgery in the elderly patients under general anesthesia
compared with the control group.

Methods: In this clinical trial study, 150 patients underwent phacoemulsification surgery were selected and
randomly divided into three equal groups. The three groups received 0.1 mg/kg midazolam, 1 mg/kg
dexmedetomidine, and similar volume of normal saline, respectively before the surgery. The cognitive
dysfunction scores were measured and compared using Mini-Mental Status Examination (MMSE) criteria before
and after the surgery.

Findings: The preoperative frequency of cognitive dysfunction was 6, 10, and 4 percent in midazolam,
dexmedetomidine, and control groups, respectively (P = 0.47). 24 hours after the surgery, 14, 12, and 10 percent
of the patients had cognitive dysfunction (P = 0.83); while one week after surgery, 8, 12, and 6 percent of
patients had cognitive dysfunction in the three groups of midazolam, dexmedetomidine and control, respectively
with no statistical difference between the three groups (P = 0.56).

Conclusion: The effect of midazolam and dexmedetomidine was similar on prevention of the incidence of
cognitive dysfunction, and it is possible to use the both drugs, if there is no contraception to use them.

Keywords: Cognitive dysfunction, Midazolam, Dexmedetomidine

Citation: Naghibi K, Shetabi H, Nasrollahi K, Mansouri N. The Effect of Intravenous Midazolam and
Dexmedetomidine on Prevention of Cognitive Dysfunction after Cataract Surgery in the Elderly Patients
under General Anesthesia Compared with the Control Group. J Isfahan Med Sch 2019; 36(504): 1395-400.

1- Professor, Department of Anesthesiology, School of Medicine AND Anesthesiology and Critical Care Research Center,
Isfahan University of Medical Sciences, Isfahan, Iran

2- Assistant Professor, Department of Anesthesiology, School of Medicine AND Anesthesiology and Critical Care Research
Center, Isfahan University of Medical Sciences, Isfahan, Iran

3- Associate Professor, Department of Ophthalmology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
4- Student of Medicine, Student Research Committee, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
Corresponding Author: Nedasadat Mansouri, Email: mtus94@gmail.com

WAV (3 ool (saiin /04 F (505l / Y9 Jlo— Olghol (K 0uSLils aloms VFeo

http://jims.mui.ac.ir


http://dx.doi.org/10.22122/jims.v36i504.10622
http://orcid.org/0000-0002-0577-6989
http://orcid.org/0000-0002-3779-142X

Vesnu Publications

Olwol SSub 39 031D Alxo

WAV/E/VY el ps & U

DOI: 10.22122/jims.v36i504.10454

WY 63 ol Sa5aD/dE (50 los/ painds § (s Jlw

WAV VY ol b WAVIEIYY 10 oy &2 ,U

Sl 03T 315 Oladlias 55 39 Suiloiumams 39 30 K3 318 30 59300 3O (Figas JoSo pils

T e L el il lgas 5 85 0 e

ol

bl S i B9y 0555 a3l edlaul pae Syso 3 Sl K JBlas ke b s gy sl U 4 gyl pas glsie 4 (6)9)Ll tdedle
o il b (655)bl a8 wimd oo s cildllas 3l o 1350 4 bgsye o 3150 3l doyd Ve=Ve a5 canl 03,8 18,5 1y Lid 8Ll 51 o yd VO g 39 o s a5
25 ol gt 5 £y b e (2alS el Wl o el JaSto 8L )3 5 oy Jlsous ilo g oy 1 (issS

€l I bagye gond plosl Slillas s2bio o9l 5 s stlady oy Sl 485 plosl Sl imgls 12 5500 pols sl plosl l am d ydg
LCoenzyme Q10 slaojly LIS L Yoo o=Y-\Y o Jlo o GoOgle Scholar 4 ISI Scopus PubMed (cleolSol I by (g)9,b6 » (5as JoSe
W8S 15 )y 300 Sexual dysfunction Semen parameters Male fertility problems Male Infertility Anfertility Ubiquinol-10

Al 5 8 @ s GnST 5T pb cud b pobipman g 3Bgemsd dewSTygw g VB ST 5T slops 3T pdaw ¢ opicmen sl ol yen 4 |, DNA
W3,S5 Bl p oyl Sluogad p FeS oo 5l gyl dme Yl Gldllas (S wgng cpl bl (g)b sxe il

oxs sl SlaSl 5l lae 3l 5 ST 5T cudyls DNA Conl ¢ oyl (sl jial)l g9y » oS JoSo Cuto ,,.:b wlidlae gidy 1 306 g5 Aol

ol p3Y i) opl ) opin oloj,lS Sldlae pbul wldlas 39 oS S 4 Lol ol

Sielorjud (i SYMB] o ynl (315 50 (9)bl «cs 390l N+ JoidsS (s 0sS weplsS 1 gl (5519

i1 Cllas (59, p Slodummw jop0 S 1130 (59,UL 13 (595 JoSKo il Lo oM (68 (oS () (ol 9 1€

Slallas 51 ool slias o pzman (O N 0=)N) 5 S o Lal Jloys e
4.1, (ROS) Reactive 0Xygen Species 5 sili S| o zul [il53l
IS o Bl 5030 S5 3 S5 Sl Jelse 31 (S Olge
s (V) sl e i3 O 3 6,8 s a3 1y oS 5T 55
Bl i (S s e el s Sie e
() A3l asnis BB b3l G b 54 L p5 e p
2 i 3 25 5o Sl ) S S TS
il A5 5 A8 se 53 A ST O Dl i
Od sk s lases s m-j,s el OY) ol Slid g 3
riss Ol Oletl 53 pge Gl 51 oS0 5 3 5d e
e 5 el s S 5 S5 (mBlS ul OF) AL
ol il el bl (55 5 Shas aw shils 5K el s
Sl 5 sl A S Rl bS5
s 8lyls (5508 gie 53 (ATP L Adenosine triphosphate)
5 L00) 25de Sk sliE ol I8 5 Slans] s
o S sl 8 gl ﬁfﬂ,_s o= sy e Jlaal (Jlasl ol @
(Parkinson's disease) O ywiS b (5ol il e VM
058s5la o,les (Alzheimer's disease) !l ¢;las

VEA=VELY (00F) Y5 AYAY (ool (Sub 0aStily abee « ol
400

Doy i ey 23l Jlis 4 (ol pde Ol ge 4l
Poga o aS b ol Loy s i bsole VY
25—y (-1 ddbes, SSeslin ul gyl 5l S
CJ-]"" e Sy S G Ol 4 1) bl Gl O ghe A
S Al e o33 10 2 d Lis 3 5ol gl (F) el s S
Lo s YIONY (S jsb ey .l Ols o 4y bgy 0 O 5l sy YoV
slay S a0l s O e 5 (1) A2l o 5550 L 52 Ol s )
i L (0) dil e by pe Wl 5 35 bl s S 0 sl
L sl Soslite Ol e 3ble 53 (555L0 ¢ ol pDlel Sl
el a5 50 o3 VoA Ol 53 (bl IS Sl g
W) deo s Y 5 (V) Ao s 00 ccidases sla )18 il &S (8)
Jol o o IS 3G Jalpe sl e s o Jelge 4 Loy e
Jelse 5 S8 5 o e a2 ST Ul Lo se (S5
o5 e g e 8 Sos Julse 51L(Q) Bl o (55055
(e e S pie ¢ ks oLl (slaal 4 Ol 5o 355 Ol 0
Sl Sl ¢ Juu sl g s Al 508 5 Ll (5 lome daaay
FS G s (s AS 520 S (S plie 5 0 S 9l Glags ey (sl

Ol Olghuol Olginal (K5 pole olfiils (alie pole 5 ayias (goaslisls ol ,o wblag pole 098 bl (wlid )l (ggomiils -
Q|).3| .Ql@ua] .Ql«,é..al U{w/.a rﬁ,l.c oKisls .G:L'\s': r,l.:. 9 Al (ol i 55; -y
Ol plolgrol WOlgaol (SKi 5 rﬂ,l.c Kisls welie r,l.c 9 Al (Goails daal> i 59)? lusls -v

Email: askari@mui.ac.ir

(&S Lo 5aMle : Jggamo (gockmn g3

VFe WAV (65 pler (saxin /0 F (go sl / Y7 Sl — Olghol (K5 a8l alomea

http://jims.mui.ac.ir


http://dx.doi.org/10.22122/jims.v36i504.10454
https://orcid.org/0000-0002-7031-3542
http://orcid.org/0000-0003-1194-9687

Olylsad 95,588 O 4o

o

3 MeeSI el ol L 5 S 558 23S 7S s S
S 3 ol OY) LBl o kS (g0 255 Sl 31 S0 < imns
39S @S (B on s 4 O Gladhe 5o S el sl 4k S S
O3 5lid B slacg oy b alilie 55 Ll e 5205 5525 o STL
V) A2l 530 Ko slagolen 31 (ol 5 G0l 5 ibs VL

Slllas ol A 8 o A8 03 558 S smen
5o 50 Yo L S wpleS O e s S TS
Jole S5 ol M) 5l s pslad 05 8 (slasls ¢ piamen
G (13 (A i > Sl 5 sl A
00) b e Jobo sl (b Sl 5 Slaas] s

3 Do 23S 53 1y 31 el A ) Slalllas copizas
ol Jlasl () dilesls O 05 Ol oeeS Gy o 51 O e e
ol 2S5 4 03 5 DS\ 5T 5 b 53 (8531 A5 s 3l
Ubiquinon 5 (L1 ¢ ,5) Ubiquinol ., 0531 53 dsls > oS 5
ol ol s (54 le g S Jedl (19) 303 (o (4ST )
o b e Vb slass s s 3 IS sl le S 5
A s 0T 03500 A5 ralS 5 el e il s
S S (1) Wl JoSe e 4 5L (e 5 Lagssla
(V) 58 0 Do pmn 555 53 08 he Ver T e (sl 3 edas 5k

S adlan o) e a3 (ol s Sl A
g e 0303 g aalsl 3 a8 as S
3N S oSt ol oS ] e g8
o d ke (YY) 3L e (5500 5 Jts belse Sl
I slaas 5 il e Ol 3 gLl o o sladead il
22 b OpltenS G b 5l AT 0555 Al O30S
23 s bap el oS s Eel (b gliS 5 Dl i
S v—ijj}s ATA) Lpi o 5500 ot gl sil cams
Al baggola S5 ok b i 03 Jsles OleS1 ST S Ol 50
—as slaas, Neurodegenerative « 55,6 - 13 s Lo
alS.oul byl ys Ssie sla Ly s (Neurovascular)
3,0 55 5 e O el tenST (6, Se31ul SLEs A Oliws s 5!
OLL sl St il falS o 1y 558 ool oS 0Lt
G 3 S S (olallas b o (YA) el a3l
e S8 3 5IAST e il 2S5 O SU S (laslSe
ol 3 e Bl 2By ot ol U e s AST g 5 YUK
el 5l 5 e TV (s S slandlian 53 (YA) ety o 5]
ORI Esl s o 0 S e Yor Ul s 95S b JoSe wzs S
sls Ol aalllas cpl A 50 senss AeST 5y 5o 5 SVUIS RESIPERUM Y
S il 5o ol e Goob Sl gilenSt il 5 g 25 b S
o3 p el iy 5 CS s 00 Pl 50 ) Cled 258l
oalS o gadaly s caallae Llen cardllas (pl 53 (YA) Ui
35t 335500 YU 0T o 5SSt el 53 S A Dbty 53]
O35 35S 5w 33 ATA FQ) U3 o3ls OLLS (,J?..,l baosy, s oS~
ON) Sl o ol @ anlllas pl O 8 bl oo 51055 Solas
sals s fes VJJJT}; o éa.w il S ls 0l 6 Ko ganlllas
N oy 48l 2 (el Sl el (SolUL Sl ST e 2

e 550bL Lo (BeS Yo b

Al e kS SaS 5 K slas s 5 (Huntington disease)
Multiple (s Lac au S 5,30 53 a8 Llesls OLis Solallas
ooalS 4 e LIS e JaSe ol G eas 3 (MS) sclerosis
e 55 (Sl 5 (Saest el O man 5015
ol ald By, — b gl goles o wﬂ,s BRI
05 Ml e a3l cladlas F ool (VE=V) el

M s (s i Ol o G g(wi (Das st
OY) 58 w815 S5e Ols e (65500 5 i s

S osban 5Q10 i L Loy js ool Slalas
sdd plosil (655, S 3 el G Ol pe o adlanST 5T
Ol L QL0 5TsS aas e 0Lis Slalllas 51 (g3l
wﬂu@%)}@jflw‘w}rﬂ\m}v»
.(T-)J..ZL.M|>L§)})Luﬂ6;}&&x|j@‘fﬂ\

ol — QL0 I gy, oS slardlas L 01, Ses 5 Balercia
;ﬁ);,\;l}:ﬁwﬂ}jﬁ\sijw_-ﬂ\@.u:.:lm\:f
j;\}_}L;Jé_.«6LJU4AA¢¢;W.(Y\):PLC7¢\;;}AQ€X#\;SJ>
soeS mwehle 15010 Gl s et ol 0Ll Ses
(V) o3 S5 My (5500b6 2 318 ol 51 31 5 landls & lise
3 el rl_?u.l s L;“LA)'US Ve 5l ool Dbl s S asdlt
ST ol Sl 2l 555 QL0 5T 3 s b e s
.,\_.ZL;& )})L.U J\QJAJQ DNA gW})\M g\:,Sf uwl«ﬁg:,?u)
O RO WPV ORI i PcA A [ JE VRNt

B9)

Fa=S JoSe s L L e el sl Dlalllas g st 4
51SI Scopus PubMed cL_sol KL 5 ols s (55,6
el LIS L Yo=YV L adl . - Google Scholar
Male infertility dnfertility Ubiquinol-10 Coenzyme Q10
Sexual dysfunction Semen parameters Male fertility problems
JS s s C!J..»M\ 1440 =Y VA gladle pu 55 ol iz Dlalllae
G S5 e eyl FY a0l (anglio 51 s oS A 2L e VO
508 iy 2 L e LU w3108 LS (Duplication) os 5
S5 oLl 3, 5e LOT o 5o 50 B3 ekile 3L g allis YT (g0dSx
Slallas o1l Ole 51 ol lad e b Slalllas 5 5 S
53 gl 5 5l anlllas 4 Al 3L Slalllas Jaib ol gl
A ol s s Soaza I8 ol oalaie Slalllas dhax |
a8 B s S vﬂjjﬁ b ok JoSe candlla 4y 3555 slme ol 2l

38l 53 558 o b s b s 4 LS &8 Sllllas 5
e 4 i A edsle 3L g e VY s T kg s
S SIS LS L 55y b0 b odSr b Ol Gl e
Wb S 51,5 aalllae 5540 (335 5k 4 oS elile 3L (5 Jlis YO § o
PR aallas 3l o Sl oy Sl 4y dlae VY
s 5y se oMbl 5 e b (glls oS Wi VY (culg

O Jsd) 2 513 o 5 40525 350 5 Kl ol

WAV (63 ool (saitn /04 F (go5lad/ ¥F Sl Olghol (S oSl aloes VE Y

http://jims.mui.ac.ir


https://www.ncbi.nlm.nih.gov/mesh/67024989
https://www.ncbi.nlm.nih.gov/mesh/67026663
https://www.ncbi.nlm.nih.gov/mesh/68007246
https://www.ncbi.nlm.nih.gov/mesh/67579978

Olylsad 95,588 O 4o

sl
22 13 sme S oo g Lag el CS 53 s gme 5
prl i 5 5 ke
oA sn s Ul k2 03 Unp el S 53l ne 2l B
(L5 3l gl 5 il s
el CS o 5 (lilin ) 2l 5 565 e Cate L

ST AT S g lap ol by 5 oS bl
YE b 53 Ll (VY olo) s (gl ime 2l 531 dlsluts OLL 55
S (6l xS ol

53 eS| BT Cllab 5 Lo ol colbiZdn ;5 ES - ol
VY 0L s Ll Y8 (gain) usls (6l sne ol 3l alstle 0L
LI (5l3 gme i (5,8 o win

ol Loim s DNA & ool 08 > 5 bz
i (CBIE) p ol JS7 515 Lol (b5 (5l smn 50 DNA
SN (gl e

(SOD) Superoxide dismutase 5 ;Y515 & Jlub la
(B 3 (gl e s Lol 3l I 35,0005 5 s
A 0y3 09 8 55 o el IS puliBin

Total antioxidant capacity s e ol =" > s
(il s ol ame sl s lte 51 LS & s (TAC)
RECAPNTE R e P T-S ENEt T P

5 Ll (il (6o smn 3 g0 cliiTdns 5 (opoma 5 S
S oys Shle )3 (g3 gme

Lhr)?w\ Sl 9 CS o ls gae )3

S84 s 038 33 2 53 lap el OS5 il
52033038 53 lap el O o (I Ll (3L 3 g dlsHlole
g e Sol3ine sgb 4 dslas S alis

P2 gl 53 ) 3550 Al 25T Dl (saoM N g

50 53Q10 03T JoSep 5 Jate

Q10 JoSio p S hn Yo v alg50055005 8
Lo 0 50,255 b b Sy d al 05 8
3555 3QL0 JoSGo o T hater 13,5005
Las gl idals g S

Q10 (5T JoSap 8 kot al3s)

535 55Q10 Joa 0 S o Ve 13,5005 8

L.s,)lg:.u\,:a}f

Yo by o S daPr i =dlp 8 e 100t 1350005 5
Yoo sy p S ket B ptis S ke Ve (558 0 S e
s 055,5 V cp g 0 55 Kb (S kel 0 55 S
B12

535 5Q10 JoSa 0 F o Ve 13,5005 8

Las gl idalss g S

535 55Q10 Joa 0§t 13,5005 8

b’j))-’(-;J:“'")jj))-’)‘eﬁdzf&g‘(;é:‘\"

a5 oS 0 10 4135,
55053 0 33 S =10 8 Ja 00+ AN =109) Uley &

0.5 ke YO (oS p 8 e FE Y 4155, (N =181 25305 8
[SFPYR STV GU WAL DPPTSYS - gP M SRS SR
¢3S aA 558 0 8 a0 tp s 05 Safe 0556 8
S ol

"4
o #
an Y7

gl ole VY

G5 ol Y

5 al e azin Y9

S o win \Y

ole ¥

ole ¥

Blﬁr

ole #

Blﬁ?
ol ¥

bzl pigeadle o
e b ol 555l 3 0 50
oY 05 8 53,5 aslsl
058 53 55 53)bb 5,0 14F
i) ?

e b 65550 L5 0 YAY
sl

05,5 35 53 53546 5,5 YYA

o ENF

BTSN

ol 955l s 3w PV
dals 5 () 355005 8 55
(YF)

4 e 5956 5 0 YA

J sl
9L6 5 6 PY
SEY S

038 33 35 53)bb5,0 Y44
0,510 5 \FY

Oy 5250bL 53 i eS JeSa il

Yieq

Y4

Yoy

Ye\¥

YN0
Y \®

(YF) 0l ,Kan 5 Balercia

(1) 0l,Ka» 5 Balercia

(Y0) 3155 yow

(Y%) 3155 o

(YY) 0L 5 31355 i

(V) o,&Kan s Abad

(YA) 01, Kan 5030500

(Y4) ol,Kan 4 FeSta

() ol,Kea 5 Cakiroglu

(1) o1,Ken 5 Thakur
*Y) ol,Ken 5 Lipovac

\FoY

http://jims.mui.ac.ir

WAV (63 ool (satin /04 F (go5ladr/ Y9 Jlo— Olghol (S5 0S5 aloms




Olylsad 95,588 O 4o

S ens Lol by Sl 4y ool &S > 5 ubidisn ) o) 5S
oo Sl sl slns 03 5y i 3 S0 My el LS 3 (gl e
0555 33Lal 55 e g3 bl il o Slo a4 anlllas ol e bl
aallae G 53 o3k 307 W e o geime aallle Cins bl
ol JoSe e plsml 5l 3,0 YAY (53, &S b a3
sobl oS s e sy s e S e e Ol 35S
(YP) 5 ol yon tﬁ.ﬂl yl..&c,au)

ol JmoSe Sl 4 4S5 o Salllae S
35 Lol 0L e antls 5 (5 50LL Ly cils laglinS| 2
S Ll 353 0 gl Sl 350 L 558 w51 S )
S sandllas 3 b 51LOY) 5,00 ol Jlaast (21580
215 e ilzses (la0llS| BT 51 S 5 oS ol eals 0l 6 Kos
(FA) 555 oolaols Olpe Rl 58l el ool sla 0 2 AL
sl 5osll o e L8 YA (g5, 58S L 2l S s s
b B el oo 35S (S0l JaSe o5 s S edalie
S 3y Sel (855 5 LS =l T - Jl 058
(e b, L L ol Aoy Rl (e aal)
AT Slalas 3 (1Y) 355 0 ol JEor 5 o 15
S RS Sl S sk DUkl 5 (555 el en 4 558 S 5
5 S JSa Sl slags 00 cledd (2153 ag
lalas 3 .l ol o3 ff*f"" T A g W)
S s 8 edalin i fb.;}\)J)L.U 3,0V Sy pob Y Dde ay oS
s S 5 i el en w558 JaSe 0 S e T iy il
O S =l S B by s o Sl sl (555 € el dhoxr
Al ol A 55 CS 5 ulidicon ) 25 ol
(V) A8 C3L B gy oS 5 bap e JS Sl s (5l e

3 S5 SorlSe DNA ol Sl 6285 0 75 S
g R SV R P ST S RUSIES U CRCIN  JUup SR RCIVILY
(0V) Adly oo el Sk ) 2 6l e SSLS S DNA
e M5 0Y) b e Sl 5500 Ols e 5o p el DNA C]
555 DNA i el 4 e Kl o al3T adS0sly gojll 5
(OF-0F) ol LLS | 55 (5,08 se slie Ulg ialS Las
@L» 33 O5enSTIld laas S s sadaly 50 Ol =
53 A YO il il asles S a8 1 DNA el 5 Jlias
(OY) Jsb s ol en DNA o 55 a5 Ve il LROS
bl s odle DNA g ol 55 S5 Jlea! slapslSa
Al s el San L;:fié}VS\JSﬁJméj ST e
(YY) A3l o 55l and sladiyl 3 5 SIS 5 b 5 535 5k o

5 LaOIaST ST 3 s (51 0t ol Dlalllas
G = S b ol gadlas O s il e 35w DNA
55 i odaline DNA o ol j2alS s plol 5 55LL 5 Y
S el en & S JoSe 0 8 e Ve ali caddlae
SE el (S8 ail il (555 € sl s abex 51 S0
Ssgr modle 5 S G yme 55,00 Ol e g 8 -
AALS 3 DNA ol dlnp el A g5 28 1 iy
C ool dsibe plaolinst st 3 5o Kos Sldllas (YY) il
L00-0%) Lles S 5,585 1, DNA L LSS

e 550bL Lo (BeS Yo b

s 5 gad e 035 Vo358 58 SIS b sl JoSe o3
) 4l Ol 4 asdlae ol 58 LLE 51 Ll g o o S5k Ol
ST ozl s eslial 350 ls Silis 51 s (S
(TAC L, Total antioxidant capacity) _jli..s! i b b
aS sls OLzi 5 9,L0 Ols e (555 Slodalive gaalllas S AL
2 TAC o bl il s Bl > 550l L TAC o e 2o
Sadllae pman (F0) ol BLS I 5o (555,00 Ly Jbans @L“
g b el s e TAC Tl On SOl me skl i g
5 e b 310 5 S5l b mlo s p o 53 35S 5S
Je Sy a Dl 5, Lb 5, YA (555 2 a8 2L L;%.L“)'T)‘S Y
22 S eSS e Ve il s oS s B edalie il ol
S5 i 53 5 TAC CL.N ool Eeliwle ¥ e 4y 5 5,
FT 5055 g 53 Wisad pam 035 05 35 o S e 2
(YQ) B o o aalllan sl Cind bl o 510359
»TAC T s e QLS oS Kl s Sl ¢ Ll s
O3 5Ll b g 5ok a3 51 VL cils e sSG ol o7 (550U ol A
TAC o a8 5l 0LE5 3 650 sasllas (FV-FY) ol Lo sl
L) il n e 313151 208 55,0 331 Jlises il
LS = S w31 A Dlallas Sl eal s oman
(GSH) Glutathione I, 3l s (MDA) Malodialdehyde
L5l bagsslons 51 6,505 33 SOD 5 5YBIS (slagy 5T s e sdle
adllas S paman (FF-¥0) il sl w, LS4 cubs
oS MDA fals ) 5SS 50 Sl
(9) sl OLES 5 L0 sla se s e SladleS| s
s by 5 S (J) Ll 70
Lt oo rak 8 5 WS o i 5L S 53 (el sla el
53 ShemeSI 5l Sla 51 5 5nST Jds a0 550 ol 3155 (FY)
s 3 pldl o o et spmy Osbias 5 Dl s
2l n oy el Sl ST el i 53 g oDl
slis 55 s DNA ol b Sl st ol 55 01|
Josia 33 (FAY) 550 0 s ule kS 188 ol pledly
o s 55 Ubiquinon  Ubiquinol &5 3l el o5y S
Cdled U g b8 e (9550 A5 00 St b il e 5 058 0
(VP 0N 358 p el S 5 S  JhlH Sl st S 5
4 sls Ol o oLl 5, 5 0 VA (555 1 48 (slanllas
5SSt S5 00 S JeSe g, S e T il
D35 555 s 53 e gl o 035 Wb 55 0 el (lE S
adllas ol o3 Ll Sl JaSe SYsb Oy e 5 035 Bslas
aal; 55 saallas 35 s ol Ly (Y0) L n oy
L)L_.i.'»rﬂ_n.«\dﬁéﬁ}d@wgbﬁ&ﬁ@lé&wd)bw
pomel S 52 g SV iy 55 4S ol s s L U(YA) sl
545 s Lap el S 5 olile ) p bl o sl
S, YV oy aS GJL L8 SO s s e Ol ) L2l
S JaSa o S e Fre s 8 s S adalie (A plal 5 5L0
3 mbdiy A gt p e OS2 e Sl ) o
i aalllan (ol Cind B 31 3131 sas 03 Sl 5 el il
JeSo e 55 655 b b3l gaalllas (VF) Wi e Clem

WAV (63 ool (saitn /04 F (go5lad/ ¥F Sl Olghol (S oSl aloes VE¥

http://jims.mui.ac.ir



Olylsad 95,588 O 4o

= AL L N oS el el (555 5 (S S e
S Uil g 25 Il 65 SRl 3 e e 55,
TR [ P~ A T O NG O [ PP
Gl 002 A8 31 (6,8 sl L e 5T it 4 5 e 5T 42)
35t > ST (63 O e o IS 5 ol Sl ks D513 o
02, VL L 558 JaSe copizman il oS S8 5500k sl bl
S35 s e 3 0T Ulis 4 5 Jlams e Ubiquinon b
) ol sla bl 53 3 Eel ¢ Gl nST it el
ﬁdRoSda_wﬂ\j\{jA51§<rﬂ|qu>€))dF
Slacanl 53 (5550 8 L5 e S o I DNA o 55 53 ol
2555 4 A3 e LS s Slellae S Lol DNA & 035

3 Llg e 5 SN b Olay e 53 (o g nie Lys 53 5
AL 5 s sla bl s g Fmbie Slags i,

S0 9 i3
;—'Y)Lﬂ.ﬁ)&,?r_md. 2ls s:Jl_ﬂ..‘.Du:‘ “L_;A._....QS"“ Q.L&l_mﬂl;ﬂj}_p LJ'»’-‘

Sl [y Yoory) (abu\ “ QW‘ u”<""fi (:}LC e&i.‘:.) V(‘:"Aﬁﬁ

References

1. Chirputkar R, Vaidya A. Understanding infertility
and the potential role of stem cells in infertility
treatment: A short communication. Int J Reprod Fertil
Sex Health 2015; 2(1): 37-40.

2. Zegers-Hochschild F, Adamson GD, de Mouzon J,
Ishihara O, Mansour R, Nygren K, et al. The
International Committee for Monitoring Assisted
Reproductive Technology (ICMART) and the World
Health Organization (WHO) Revised Glossary on
ART Terminology, 2009. Human Reproduction 2009;
24(11): 2683-7.

3. Bushnik T, Cook JL, Yuzpe AA, Tough S, Collins J.
Estimating the prevalence of infertility in Canada.
Hum Reprod 2012; 27(3): 738-46.

4. Agarwal A, Mulgund A, Hamada A, Chyatte MR. A
unique view on male infertility around the globe.
Reprod Biol Endocrinol 2015; 13: 37.

5. Colaco S, Modi D. Genetics of the human Y
chromosome and its association with male infertility.
Reprod Biol Endocrinol 2018; 16(1): 14.

6. Ezi S, Hosseini M, Hassanzadeh-Taheri M, Jahani F,
Afshar M, Hassanzadeh-Taheri M. Effects of tail fat
enriched diet on male Wistar rat reproductive system. J
Birjand Univ Med Sci 2016; 23(1): 1-10. [In Persian].

7. Tafvizi F, Baghdadi K, Hayati Roodbari N. Lack of
relatedness between Human cytomegalovirus in
semen and male infertility. Iran J Med Microbiol
2016; 10(3): 39-46. [In Persian].

8. Zare Z, Golmakani N, Shareh H, Shakeri Mt,
Khadem N. Factors related to marital satisfaction in
primiparous women during postpartum period. J
Midwifery Reprod Health 2014; 2(2): 120-7.

9. Adewoyin M, lbrahim M, Roszaman R, Isa MLM,
Alewi NAM, Rafa AAA, et al. Male infertility: The
effect of natural antioxidants and phytocompounds on
seminal oxidative stress. Diseases 2017; 5(1): 9.

10. Hotaling J, Carrell DT. Clinical genetic testing for
male factor infertility: Current applications and future
directions. Andrology 2014; 2(3): 339-50.

11. La Vignera S, Condorelli R, Vicari E, D'Agata R,
Calogero AE. Diabetes mellitus and sperm
parameters. J Androl 2012; 33(2): 145-53.

12. Showell MG, Brown J, Yazdani A, Stankiewicz MT,
Hart RJ. Antioxidants for male subfertility. Cochrane
Database Syst Rev 2011; (1): CD007411.

e 506G Lo BeS Yo 3l

3l kS el Wl e oS ST S e

Gacallas Lgs 53 Uled s e b S 55b 4 554 o5 DNA
et sy DNA 55 5 (358 1 o S il S
B P I W P
S oS (V) 555 0 DNA 555 o o 2alS 5 DNA
L Lad stoms il 3 LS (a5l jasiie anllls cpl o
s Sl 53 (YY) Al oo 535 5le el J b 53 L slig s 51 eslinad
2DNA il 3 LY by a) sl Cond a5 A osls OLES
adlie 3o b 51 s & al5 e olnST 5T copl ply OV) ol L3 )|
el Sttt sl il B 3 G b 51 AL 05551 ladlnSTL
aallas S5 s (V) 555 DNA (vl 5 (S ASC 55 sl

s GRS LT 5 ) ol 4 S T 5 AR
(0') Sl ol u:')‘,)f tﬂ.wl DNA

S 5 Ao
}upﬁﬁipw”aigﬁz6@1_;%«;5141,.?)-\@,)1{1;

il s ol L sl axdls (28 O 53 dil g e dlsee Lol 5o

13. Moradi M, Haghighatdoost F, Feizi A, Azadbakht L.
Effect OF co-Q10 supplementation on fasting blood
glucose, fasting insulin and HBAILC; a systematic
review and meta-analysis study. Iran J Diabetes Lipid
Disord 2017; 15(3): 158-71. [In Persian].

14. Pahari SK, Ghosh S, Halder S, Jana M. Role of
coenzyme Q10 in human life. Research J Pharm Tech
2016; 9(6): 635-40.

15. Lim SC, Tan HH, Goh SK, Subramaniam T, Sum CF,
Tan IK, et al. Oxidative burden in prediabetic and
diabetic individuals: Evidence from plasma
coenzyme Q(10). Diabet Med 2006; 23(12): 1344-9.

16. Hathcock JN, Shao A. Risk assessment for coenzyme
Q10 (Ubiquinone). Regul Toxicol Pharmacol 2006;
45(3): 282-8.

17. Lee BJ, Huang YC, Chen SJ, Lin PT. Coenzyme Q10
supplementation reduces oxidative stress and
increases antioxidant enzyme activity in patients with
coronary artery disease. Nutrition 2012; 28(3): 250-5.

18. Mohammadi-Bardbori A, Hosseini MJ. Therapeutic
implication of coenzyme Q10 during statin therapy:
pros and cons. Trends in Pharmaceutical Sciences
2015; 1(3): 119-28.

19. Sanoobar M, Dehghan P, Khalili M, Azimi A, Seifar
F. Coenzyme Q10 as a treatment for fatigue and
depression in multiple sclerosis patients: A double
blind randomized clinical trial. Nutr Neurosci 2016;
19(3): 138-43.

20. Ahmadi S, Bashiri R, Ghadiri-Anari A, Nadjarzadeh
A. Antioxidant supplements and semen parameters:
An evidence based review. Int J Reprod Biomed
(Yazd) 2016; 14(12): 729-36.

21. Balercia G, Buldreghini E, Vignini A, Tiano L, Paggi
F, Amoroso S, et al. Coenzyme Q10 treatment In
infertile men with idiopathic asthenozoospermia: A
placebo-controlled, double-blind randomized trial.
Fertil Steril 2009; 91(5): 1785-92.

22. Safarinejad MR, Safarinejad S, Shafiei N, Safarinejad S.
Effects of the reduced form of coenzyme Q10
(ubiquinol) on semen parameters in men with idiopathic
infertility: A double-blind, placebo controlled,
randomized study. J Urol 2012; 188(2): 526-31.

23. Lafuente R, Gonzalez-Comadran M, Sola I, Lopez G,
Brassesco M, Carreras R, et al. Coenzyme Q10 and
male infertility: A meta-analysis. J Assist Reprod

) WAV (65 pler (saxin /0 F (go sl / Y7 Jlo— Olghol (K5 a8l alomea

http://jims.mui.ac.ir



Olylsad 95,588 O 4o

24,

25.

26.
27.

28.

29.
30.
31.

32.

33.

34.
3s.

36.
37.

38.

39.

40.

Genet 2013; 30(9): 1147-56.

Balercia G, Mosca F, Mantero F, Boscaro M,
Mancini A, Ricciardo-Lamonica G, et al. Coenzyme
Q(10) supplementation in infertile men with
idiopathic asthenozoospermia: an open, uncontrolled
pilot study. Fertil Steril 2004; 81(1): 93-8.

Safarinejad MR. Efficacy of coenzyme Q10 on semen
parameters, sperm function and reproductive hormones
in infertile men. J Urol 2009; 182(1): 237-48.
Safarinejad MR. The effect of coenzyme Q(1)(0)
supplementation on partner pregnancy rate in infertile
men with idiopathic oligoasthenoteratozoospermia:
An open-label prospective study. Int Urol Nephrol
2012; 44(3): 689-700.

Abad C, Amengual MJ, Gosalvez J, Coward K,
Hannaoui N, Benet J, et al. Effects of oral antioxidant
treatment upon the dynamics of human sperm DNA
fragmentation and subpopulations of sperm with highly
degraded DNA. Andrologia 2013; 45(3): 211-6.
Nadjarzadeh A, Shidfar F, Amirjannati N, Vafa MR,
Motevalian SA, Gohari MR, et al. Effect of
Coenzyme Q10 supplementation on antioxidant
enzymes activity and oxidative stress of seminal
plasma: a double-blind randomised clinical trial.
Andrologia 2014; 46(2): 177-83.

Festa R, Giacchi E, Raimondo S, Tiano L, Zuccarelli
P, Silvestrini A, et al. Coenzyme Q10
supplementation in infertile men with low-grade
varicocele: an open, uncontrolled pilot study.
Andrologia 2014; 46(7): 805-7.

Cakiroglu B, Eyyupoglu SE, Gozukucuk R, Uyanik
BS. Ubiquinol effect on sperm parameters in
subfertile men who have astheno-teratozoospermia
with normal sperm concentration. Nephrourol Mon
2014; 6(3): e16870.

Thakur AS, Littarru GP, Funahashi I, Painkara US,
Dange NS, Chauhan P. Effect of Ubiquinol Therapy
on Sperm Parameters and Serum Testosterone Levels
in Oligoasthenozoospermic Infertile Men. J Clin
Diagn Res 2015; 9(9): BC01-BC03.

Lipovac M, Bodner F, Imhof M, Chedraui P. Comparison
of the effect of a combination of eight micronutrients
versus a standard mono preparation on sperm
parameters. Reprod Biol Endocrinol 2016; 14(1): 84.
Farsi F, Mohammadshahi M, Alavinejad P,
Rezazadeh A, Zarei M, Engali KA. Functions of
coenzyme Q10 supplementation on liver enzymes,
markers of systemic inflammation, and adipokines in
patients affected by nonalcoholic fatty liver disease:
A double-blind, placebo-controlled, randomized
clinical trial. J Am Coll Nutr 2016; 35(4): 346-53.
Bentov Y, Esfandiari N, Burstein E, Casper RF. The
use of mitochondrial nutrients to improve the
outcome of infertility treatment in older patients.
Fertil Steril 2010; 93(1): 272-5.

Garrido-Maraver J, Cordero MD, Oropesa-Avila M,
Vega AF, de la Mata M, Pavon AD, et al. Clinical
applications of coenzyme Q10. Front Biosci
(Landmark Ed) 2014; 19: 619-33.

Mishra S, Dash AK, Kumar S. Hundred problems,
one solution asparagus racemosus. World Journal of
Pharmaceutical Research 2014; 3(1): 201-11.
Agarwal A, Makker K, Sharma R. Clinical relevance
of oxidative stress in male factor infertility: An
update. Am J Reprod Immunol 2008; 59(1): 2-11.
Misro MM, Choudhury L, Upreti K, Gautam D,
Chaki SP, Mahajan AS, et al. Use of hydrogen
peroxide to assess the sperm susceptibility to
oxidative stress in subjects presenting a normal
semen profile. Int J Androl 2004; 27(2): 82-7.
Khosrowbeygi A, Zarghami N. Seminal plasma levels of
free 8-isoprostane and its relationship with sperm quality
parameters. Indian J Clin Biochem 2008; 23(1): 49-52.
Eroglu M, Sahin S, Durukan B, Ozakpinar OB,
Erdinc N, Turkgeldi L, et al. Blood serum and

WAV (63 ool (saitn /04 F (go5lad/ ¥F Sl Olghol (S oSl aloes

41.

42.

43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

5s.

56.

57.

e 550bL Lo (BeS Yo b

seminal plasma selenium, total antioxidant capacity
and coenzyme ql10 levels in relation to semen
parameters in men with idiopathic infertility. Biol
Trace Elem Res 2014; 159(1-3): 46-51.

Mancini A, Festa R, Silvestrini A, Nicolotti N, Di
Donna V, La Torre G, et al. Hormonal regulation of
total antioxidant capacity in seminal plasma. J Androl
2009; 30(5): 534-40.

Mancini A, Milardi D, Bianchi A, Festa R, Silvestrini
A, De ML, et al. Increased total antioxidant capacity in
seminal plasma of varicocele patients: A multivariate
analysis. Arch Androl 2007; 53(1): 37-42.
Roychoudhury S, Sharma R, Sikka S, Agarwal A.
Diagnostic application of total antioxidant capacity in
seminal plasma to assess oxidative stress in male factor
infertility. J Assist Reprod Genet 2016; 33(5): 627-35.
Liu HT, Huang YC, Cheng SB, Huang YT, Lin PT.
Effects of coenzyme Q10 supplementation on
antioxidant capacity and inflammation in hepatocellular
carcinoma patients after surgery: A randomized,
placebo-controlled trial. Nutr J 2016; 15(1): 85.
Maheshwari RA, Balaraman R, Sen AK, Seth AK.
Effect of coenzyme Q10 alone and its combination
with metformin on streptozotocin-nicotinamide-
induced diabetic nephropathy in rats. Indian J
Pharmacol 2014; 46(6): 627-32.

Ghanbarzadeh S, Garjani A, Ziaee M, Khorrami A.
CoQ10 and L-carnitine attenuate the effect of high
LDL and oxidized LDL on spermatogenesis in male
rats. Drug Res (Stuttg ) 2014; 64(10): 510-5.

Cavallini G. Male idiopathic oligoasthenoteratozoospermia.
Asian J Androl 2006; 8(2): 143-57.

Barekat F, Tavalaee M, Azadi L, Nasr-Esfahani MH.
Comparison of sperm parameters and its functional
characteristics between fertile and infertile men with
varicocele. Journal of Cell and Tissue 2016; 6(4):
523-32. [In Persian].

Ross C, Morriss A, Khairy M, Khalaf Y, Braude P,
Coomarasamy A, et al. A systematic review of the
effect of oral antioxidants on male infertility. Reprod
Biomed Online 2010; 20(6): 711-23.

Talevi R, Barbato V, Fiorentino |, Braun S,
Longobardi S, Gualtieri R. Protective effects of in vitro
treatment with zinc, d-aspartate and coenzyme q10 on
human sperm motility, lipid peroxidation and DNA
fragmentation. Reprod Biol Endocrinol 2013; 11: 81.
Meseguer M, Santiso R, Garrido N, Garcia-Herrero
S, Remohi J, Fernandez JL. Effect of sperm DNA
fragmentation on pregnancy outcome depends on
oocyte quality. Fertil Steril 2011; 95(1): 124-8.
Mahfouz R, Sharma R, Thiyagarajan A, Kale V,
Gupta S, Sabanegh E, et al. Semen characteristics and
sperm DNA fragmentation in infertile men with low
and high levels of seminal reactive oxygen species.
Fertil Steril 2010; 94(6): 2141-6.

Wathes DC, Abayasekara DR, Aitken RJ.
Polyunsaturated fatty acids in male and female
reproduction. Biol Reprod 2007; 77(2): 190-201.
Hosen MB, Islam MR, Begum F, Kabir Y, Howlader
MZ. Oxidative stress induced sperm DNA damage, a
possible reason for male infertility. Iran J Reprod
Med 2015; 13(9): 525-32.

Greco E, lacobelli M, Rienzi L, Ubaldi F, Ferrero S,
Tesarik J. Reduction of the incidence of sperm DNA
fragmentation by oral antioxidant treatment. J Androl
2005; 26(3): 349-53.

Menezo YJ, Hazout A, Panteix G, Robert F, Rollet J,
Cohen-Bacrie P, et al. Antioxidants to reduce sperm
DNA fragmentation: An unexpected adverse effect.
Reprod Biomed Online 2007; 14(4): 418-21.
Garcia-Peiro A, Martinez-Heredia J, Oliver-Bonet M,
Abad C, Amengual MJ, Navarro J, et al. Protamine 1
to protamine 2 ratio correlates with dynamic aspects
of DNA fragmentation in human sperm. Fertil Steril
2011; 95(1): 105-9.

\f. 7

http://jims.mui.ac.ir



DOI: 10.22122/jims.v36i504.10454 Vesnu Publications

Journal of Isfahan Medical School Vol. 36, No. 504, 4™ Week, January 2019
Received: 15.07.2018 Accepted: 12.09.2018 Published: 12.01.2019

The Effect of Coenzyme Q10 Supplementation on Male Infertility: A Systematic
Review on Randomized Clinical Trial Studies
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Abstract

Background: Infertility is defined as failure in fertility after having sex for at least one year, if no contraceptive
method is used, and 15% of the world's population is involved, of which 20-70 percent is related to men. Studies
show that infertility is associated with a decrease in Q10 levels in the serum and seminal fluid, and its
supplementation can reduce the symptoms of infertility, and improve it as well.

Methods: The purpose of this study was to review the research done to investigate the relationship between Q10
and infertility. Clinical trial studies on the effect of supplementation of Q10 on male infertility from PubMed,
Scopus, IS, and Google Scholar databases between 2000 and 2017 were assessed using the keywords of coenzyme
Q10, ubiquinol-10, infertility, male infertility, male fertility problems, semen parameters, sexual dysfunction.

Findings: In most clinical trial studies, supplementation of Q10 had a positive effect on sperm parameters such as
concentration, morphology, and movement. DNA fragmentation was also reduced; moreover, antioxidant enzymes
of catalase and superoxide dismutase as well as total antioxidant capacity were significantly higher than before the
intervention. However, some studies found no significant effect of Q10 on the sperm parameters.

Conclusion: In most studies, the positive effects of Q10 supplement on sperm parameters, DNA damage,
antioxidant capacity, and antioxidant enzymes have been proven, but due to the lack of studies, more clinical trial
studies are needed in this area.
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