\¥40 ouﬁu|v,,w|rzﬁsdu|uézkwﬂt§wm@

O 9 aic waxs

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

gy WEs

395901 9 (5 yh0gd ) g0gimand W 3T 39 C rmalig Lol yod JUg) J5 ST T Comols oy
7 Seidgon 03] 4 Mo AU g GuuS b J ek
T ol 3ol oI5 (Sho s 39 el Jouoy o e x>

Olnl el oyl olRails o (S pals 0aSlisls uly pole 09,5 ¢ cwlid (puim g wlid Cl isn -)
Oyl cdang )l cdang )l olBitils ¢ S juals 0aSLiils sl pole 09,5 ¢ cwlids iz 5 glid 8L yisy Y
Ol o )l ity | ol8ils ¢ Sijels ouSails -V

VYA YIVS tallie by ool WWAFNN T callie <80 &,

ouS>

23,5 0.5 50 (Bl Ll 5 0o 15 1k g Wigioe il oe Silsen oS S 4 Gl it ) S5 Serdsen el i 8 g de
anlllas 550 Sinidgen (S530S 5l (22U 505 S5mnT 5 sl Slacal il 53 JusyJ5 b olyen C aling (Hilone (185 axlllas (l 53 ol nle
858

09,5 33,8 8L ,d /N Ml 595 b (53905258 o Jol 09,5 N ol (S3lawe 09,5 Jozr 2 (Bolal g0 4 Wb 5 Age YT slaws il g g 0lge
T g 09,5 i )S 8L s il Slad Gk 5V e MO/KG o5 b JbgyJ5 L olyes (Slio JIs Dpse 4 YO MEKG 593 L C uelis pgs
Ll Jbssds 9 C omebug cnilmended olen @ p)lez 09,5 wisged b0 Cele FA jo (Jlio 21 Sjgo 4 F MO - -gr 590 b (000
5 stbroedgians Slillas 5 g gop Slislojl sl 5 atd (Bl 5 (o ladined 59, YO Sl ey oin)S 2ilys S slees S alie slajes
58,5 )18 oolital 950 (5593 ) ga gt

SSTrses 205 5 5U55)00000bisY 5 wsllisngglle liel oV el Syl SBLand ST (T3 el (sl b s
bl s jlad g Cogilin Jobo b sl )0 talidl crge (jliaem i cnizman 00,5 o resll 5 pU Cilapn ST S b lgenys
et g 1) Hs5de slaazinl B 55 sud onalive Slss C faliyg bolyen Jbg, 5 5925 03,5 555 slashe Sl

Slmyl Sizsan o505 5l (A0 j5ml g seilannST Glacanl (1als & 0l o1 JISGal, 0aiiS oo S plgie 4 C (eling 5 Jlog,J 5 15 S aaii

ilos Soge 9550 (njlien s Lawgs ond

&S5 Gsmsl onilher s (s eS igals wlals

dodlo

5 ol 395 5 S35 0 (orae o ((pdiS (ol (S
o3le (nl (Sloyd (2l (St laslnial g o ot 590
Ol hid alanST(Fo)) canl ools jials cais a1,
G5 Sios OieeST b slaaisS adgs 4 e o
Jobo col dine) g oud o 0y2 gmalannSTyy 5 silannS]
Geien (OF) 3pslee w2l 1y el Oliee Gl
Gk 3l il s oS el el flas i Olllas
359 &S (0939,5 P-AS0 ey Soten 5 Shee j5 S
Sl czge Sdgen SemeS 5l (A6 (S e
Ss5eS S el ead I (A V) 00 S

\YA

32ly (ST 5 (595 (aloend olo S (3l y0ee b

calizes slacdl ;o Cuow el a5 wib 0 Siidgen (olys
(S pyons cluaio ;0 Bios o5 090 oo aliie golans )3 4
Vb 09> lad g Jo Gloyd 50 woyzmiie Slge da 25T 281 4
49 QT D929 3590 40 SLEIT AT oS 5 pl (V) s)lo o8
S iy )9 o0 pdr 4 35 (Slhes slag,B (S
Ples 4wl e ad SIS a4 Jgs WS 5 (5 by
(B9 OIS (Sidgen S53eS Hazed SO Sl

@l pole 038 (olid iz g olid b Giou (g e Jawy i ghemn ounn g

Email: rasoulshahrooz1@gmail.com ..l ,1 cues | cdns ) olKils (S jrals 0aSiils

journal.fums.ac.ir



http://journal.fums.ac.ir/
mailto:rasoulshahrooz1@gmail.com
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

593937 22 € pyaaling 9 gy U3 )31

A0 Ll | ¥ ojladd | s s | L (K3 ple ol KNS aloms

o gy g dlge

cilie gloole olgie 4 cilhae Jid oS ol o
Ny 5 P slasaly aslllae 5 0y o5 o5 <l cpx
5 anlllae (nl )3 (V) 09 o0 a3 )5l 50 (L Slu) (59>
9> oS sl cye (Sigma Aldrich P6926) 51,0 Jud
5o osliiul 3550 Jbg) J5 08,5 )13 esliinl 390 Sidgen
oyl s clogasS 5IFAY Lo olo g 505 axlllae o]
G mlI500 mg) C paalisg . 0u0 )8 Jlasiwl drog,l ol o
05 g (IRl -0In0) i gls <88 5l 5

S S e 4 a8 anllns ol el gliso
o VY olaad ogy aisS (63,7 ,b jloanlls cols Solas o2
S Vev0 05 b @l 5 plBaalel SasS sk g
ousSadls alligleil Sl )l 5 (b9 Sy
S5 Gias Slilsas 1000 ,5 apd aeg )l olRisls (Sijaals
9 WA ools Dole o Loyl i 4y atan g0 Soe 4y axllas
YORY Gl jo ol i )l alopeid o Lole
Woo (plidg) ol 1V (595 45 12 S g 8l (il @y
eyate 03,id gla g Ol 4 olil wyiws b (So,6 celu
oo s )l addllae Jsb o alEislel Sllss
Sl 5 AL Sbls LS & by 951 3 5
wpaS gas gl arllsios olul Ly asdlas ol el
@ Solay Ojg0 4 Olilgs g S8 pdy &0 0aSiils IS
0,99 (nl g WA e 25 T A S Sl 095 oz
Jod &5 alrogF )0 285 Djpe 55, YO e 4 Slejo
g co3le (nl 2975 5l Alhe S 3505 S8 50 (30
Goi ladpls olas als euslie) S5 S
5 page Jxb osaliv o] pite slaosll 5 (SauSs >
ool 1 Glaebl Gaa b S 05,5 4 Cas lj0l 0,5 K5,
@ il oy ailyy) 09,8 (nl Sllgem  J5S 09,5 )
30,5 cdl o Slhe Bl Ogoay ) e /Y laas
@ 1 C el 0g)S ul Slls i pgs 095 Y
Sigpe & ON Oj9 PRS2 il 4 pS (e YO (5
@lhlar oS e Voo Glie ar Jbgy J5 L oo (Slao Sl
J2 BuF 09 ShyF Doge 4 o iy PSS 8
KU B 9 IRVAC U VR RV

journal.fums.ac.ir

s 8 JLd Sl ujhuea bl (B0 Sedsen
g g0 B3lhg S e Lawsgs Jlxbo 5 oS <l jgiissS g o
Ol e 5l (AU Stdsen (G SR o 5 (T
meo el o el 038 g (giluyst Cdlad Rl o
Jld sladisS sl spas (2L ol YL polie a5 008
Sldlas el faon 10 ) clld aale> o o) 5]
el 2 50 05 Gloyopg> SIS BB i goaxie
3 S0 Glime Gialidl g L8 g 4y alds” das aplal Lo o

OY V) 3yl cd¥s ol lass

sl Sns olb Sy @bl Gl slow,
s o 60 loaml ply o 1) cilapsT ]
C ipmoliss (VFOT) sl ol 0 @y sl 5 alKitylos]
-5 SlaS 5 e 5 S Ol SepsSl sl b
~0lgl 5 g Sl g Glasl oy 5o S 5o Jolore olagns]
Ol 50 5l o QLS 5o oz s CiluST T Gy
2lr 5 Jeke sla)lSle jl cbla> g gslarnsT slo i
blis 25 (VAN D) i oo oliy) su5loguTyy sloa]
Sz 1 5l (gl 6950 6,55 1sS 45 C sl
oy Slaolliins (59, 2 005 (o0 coine i plierdon
8 0l 9550 (Boye — B 5 )l el (o o Jie
C ool (i 5 op olalllas dl (VVAA) sl a3 8
Bl ol el Wy, les g S WS als o
Olee 4 a5 (R Royal Jelly) Jbg, J5 Guizeen (YEYY)
by Jpaze g ool wSlid Jue slayen; aSle slic
slcdld elgl Ghls sl S sloyes; g oas
5 Sl sladow iz lacdl 5 ook ;o (Sojelen
E D C B logmol 5l i a5 oolo ol sl oo Jlse>
@9 S SRy Ll sl praly oy 4 (Sone Slge
ma e lelas il T slaculled amman 6 yloas
Sl azly rizmes 5 Ssnl 5 5l1S (sy5eg
5 et e Wy (gl glaoliws s, bl
Ji @bl 5 ot Oldlas ;o (YAYD) wil oo Bgye
ooy Sl 4y ilises DLoS 5 (605 S 205 50 L,
YY) el
ibislons Sl oy ol dallae Gas (ol ol
ol ply 50 C slg b oolen Jbs, J5 Jloz>!
ms g &S 0 ol ks 5l A gl g slas

sk

yva



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

VY40 Ol | ¥ o)ladd | i Sl | L (K3 p oo ol251s ale

[BIPLVE XY SUIERLICN

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

(Dino-Lite Digital Dino-Lite Jlious oSy, S wuS
Microscope, AnMo Electronics Corporation, Taiwan)
2 55l e bl psbiie 4 28S 15 eolinl 5 )5
ool g b pasiis el Ky by 8 biewsile
(In situ Direct DNA ¢S ouijle Jeadljgiws
Fragmentation (TUNEL) Assay Kit, Abcam, Germany)
b Sgnml Gladshe aias (b, cul j0 .Copdy ©)90
Dygo & Sighnl e pd g Nad jasile oy loged )
oy Jobeo Ve e (sl 4 e JB (slacomsiln sluss
IRV 4

SPSS (5,l58lp 5 a3l eolatuwl b axlllas ol (slaosls
Do 4 @l g a8 S 8 glel byl 950 VY ases
Wog)S G dmalile Sz ol Gl sl Sl 20,50
890 OSSIs oiad Cens oy JLis 4y 9 43,bSS el ly LT
- s g e Gl P<ele D Jlade g <8 )3 108 olasul
b a5 L s Laog S e (5,10

S 098 ) g0 gt G o) 2 g LS

ol A ols (lid ST 2l S e gegiund sl b))
A b GRlEl e (o Sedses
AsS sl she sl 5 lacugibe ate b8 daciwgils
03,8 J5ES 09,8 4 Coad A5 b wope yade S0
355 sladshe slasi 5 lacowgle wiwe i (P<-/-0)
J55C ey olpom a3l e Litd 0aiiS 2l 0 095 50
Oileaded 09,5 b alie o 1) )b s 2alS Jbs,
05,5 o2l 3o aomgiln (s zals Jg (P<+/+0) ols oLes
09 logme 3l b saiS L8l o 09,5 L avlie 5o
O Jso=)

P 2loadgn oo 2 gl

S8 4 Grjhaeadaid pga (JuS 09,8 L aalie o
5 ALP ALT AST oy zohin Giul33l corge ()l sine
235 laghge 3 ooy Geegll polie ials 5 LDH
2 boolen Jlgy J5 9 C melng e (P<t/-0)
@1y gl Gl 4 o Gloazls zola (n 000
JrS 09,5 ;0 0uls sdalive yolae G 41 (50 g O j50
sy J5 9 C meling 095 izmen (P<t/0) 315 39w
B I PP PPN LS B B CANY PR O S ST BUPR
(V J992) 092 s b 09 S b (g slo

YA

Jub 095 ul Sl snjhas Jid b opse 095 -
O 0y N 2 sl e S (e Gl 4l slioee
S5 05 Sl jshaie 4y el FA jo Sl 31 & 50 4
(YF) o )57 cdl o Sedgon
(s pogdle 09,3l ;o Sl ooz 09,5 ¥
039 PSS e il 4 p)S (e YO e 01, € slig
Voo Ol @ Jlgy J5 L olen (Blao J2bs &0 4
Mz Shsx Soge o 09 eSS0k o sl e p )5 e
ged S8l (nlioes e g ) S cela

el VF oals S5 05,5 )z 55 29750 slohse a5
o omelS (Flao S 5,5 by Gles 3l e
bsgi 055 gladigel 5 2ol (A5 Olul Guges 5 00 (g0
Gnleer Bl edies SDjpon byl Gl
Sae dy 590 Yore 0 bdigad ¢y Jlasiwl Cga aias §
Srdiges ( oliSodlS 5l e al jeuay le adBs &
4 Ol Sy g Sl bl Jeol cole) b oS (3L
o Jie 1) el p (G Jolome

2l o] CALT) ol i3 VT oy slregllod
LY (ALP) bl o JIT (AST)  jliel iy
L W}JT 3 (SOD) ;U gomsd ST 13 9w (LDH) 5L59,0000
W3S 13 Shois 3590 aibrerdign lacS 5l eolial

295 {TAC) s o5 i1 T e b 250 (sl
Gl PH 5o ig, cpl jo .28 5 1,8 oolaul 5,50 FRAP
alaly 4y o0l oy T 5, wbial 3L Lawgs ond sl
Jos s Fe BTPTZ (SLoos’ (FE™) S8 slagyse sk
a g eyl 0T gse Job 10 «(Fe™) 58 slagm & bag]
(F0) 285 )18 (g5 ojlal 550 Sy ety il 50

Sy ol wodud gelaenSTy Olie e Cux
STy sl s oy (sladigas ;o (MDA) wsall goslle
Qi Sl b (S, Jgame 0y 5 S et bes sl b
bl 29 285 18 (655 03l 590 fegll OYY ) (5,98
(YF) 35,5 dmsloes MDA 3,J0ibisl ygsl yoIS ieie

oy aliloy byl Jool cule) b oS 8L gladiged
Sl Jolre (bg BV e dled Jolone 30 g 5l s
9 4 ragSee V (I Pl 4 (ol alblie (3L
“OdeS gles (Siel K5 9590 (oulid SSL addllas Sy
B Aol 8 6,8 ol gz 8, 5 sl
gl 921y ) HsS e sk slaws 55 g latumgils atun

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

5933937 22 € gyaolivg 9 Jusy U3 31

W40 DLl | ¥ ol | s b | Ld (S p ok o255 aloo

bl Gilie sloos,F 1 WS il Sy aghasiad (slodzinl b dulis =) Joar

S o s slass gl kb loopuagilya b o
(&30 Sho o S9) (Fog Sso) Lo (yog,520)
SIYEV/OF DY /Y VY/AF£Y /- ) JyS
FIvEEY /- QP INANEIAGE VYIAYEV/YAP JUs, J5+ C omelus
VE/SALY) )2 AYAE- (554 VEIASEY YV oy s
AJAYEY (YD SIYAE[f VE/AYE- /20 Jbs, J5+ C opmeling + 23l youd i
(P<1+0) JyS 05,5 b auslio 1o s sine 5 5925
(P<1+0) ¢l id Jtd 05,5 b alio 15 I cime S 5575 b
- a loog)S o 4dF Sjgo copw (ploerdisn Slagew
o7 GBlaie o5 o5ed ateie (rizes odolejl Gl
° ab SOD l5ee 5 Lzal33l () loges) MDA l5ee eyl i
55 1 b Sals (F loged) pb colanST ool cud,l g (Y loged)
T4 dmse S5 JAS 08 L amlie o | st
g3 e deid b olyan Jls, J5 5 C lizg 325 (P<+/+0)
g 5 | - smo il b (e 50 s MDA (i 50 (6o ixe ralS
“ded s a5 (9,5 L alie ;o 1, SOD e o (55l
11 (P11 0) 033,5 rge widgs 03,5 il |y 5y
0" con Vit C+RJ PHZ PIEZE\J/it 9 2L 50 Blamwgild je gl sl o) bl
s

$log,S oy 53 23lig0iglle (5 eSilis dnglio =) 10905
LS.;QLA)‘T calise

Uy Con Jbgy J5RI € cymaling MItC ooyl youn i PHZ
Ceiigy oS e 1 Jsesil nmolimg protein sl g5l :MDA
il ol Sl Gl oeil 2 Sila ool 3 ool

(P<1+0) Jy=S 05,5 b avglio 15l sine S 5925

P<1+0) 3y Jod 09,5 L avslio ;o o cne BS54 b

@il sbly o BB gy 4 aberdsie asllhs

2975 oS Cole pasie Sl saS gladsle ol
il o 1y (P<e/-0) Sologine Gl cpslhae s
L gl 3 Lo ge 45 8l Syt (slocamsiln sl
78 OC US55 F loged) 90,5 oo czrge J55 09,8
Sologine pals pshaa s b ooea € by
dlin ;0 Sgml G5 glasle ol yo 1, P<-/-0)

el Bl (sloog )5 1o oy slrazinl aylic =Y Jauz

oesdT (g/dl) LDH (U/) ALP (U/l) ALT (U AST (U/l) Wog,5
Y/ 2YO/Y FYAUSIEN )Y ASYVEV YT YYFEFL/0Q OA/OYEF/FA Jy=s
Y/- £YSIVAL FYEACEAVAYD  AYNOEAVAAT TEREVALED SY/FEANOAP Jbsy J5+ C oeeins
EEAANAE ARVYYZAYAVE  \VE\YETANFE  AY/SEAVARES  \YFVARYY/YY R IRV
V- AY/OV SIOFAEY /S0 AYYAVEFAQAFL S VESY VR QFARAVF g 5+ C eeliygt oo ki

P<-1+0) Jy=S 05,5 L alin 5 4o e B 3758 .y s s o8 Il ey el asls UM

journal.fums.ac.ir

o ol s Byl £ Kile ol s L ool

VAN



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

@ \\"\Ob\k‘e’\sl"onl‘.ﬂuJL«'lu&ﬁr}kﬁe@‘:d@

Ole 9 uie iz

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

2 ab

Apoptotic Index

Con Vit C+RJ PHZ PHZ+Vit
C+RJ

alisee 61"”"5,5 5 ‘_g))...-y] oo u.:i-L,a A lio —f)b,.oj
sialol

Jyas Con (Jbs, J5 RI € pelng Vit C oplyoum Jad PHZ
Ol slme Bl il £ Silie olusl s laosls (5555 50T o 5 Apoptotic Index
Qileals

P<1+0) JyiS 09,8 b aglin jo )l g Bl 3929 a

P<+120) ezl Jeid 05,5 b anglie o jlo e BWST 3929 D

bl S oo S5k (ot B S (so DlS S e gilie
oy 4 |y el cnl (Jobo sla)lislo 5 65 Shos sloasle
L (YY) Cal ools 1,8 axg5 0550 Jlwn Sl slo o yo
@ bluwsila oy 5l g 05 Vb e gilie (28,5 a5 5o

s et 5 85 g S 5 S Sl Sl e - S
slcawsila slass ;o pwgwse (II58l (C) Wog 00,5 cél 0
S o255 5 (A) JRS 05 b asglie o (o) Sidstysy]
bl ge dppie «(B) winged o Jbs, J5 L olyen C usling
5 2885 (D) (3l yen e b oo s, J5 5 € comalig 3920
295 b amlie ;0 Sl S slodsbe Gl o Iy Glz g
U (65015 ) s g idgs 00,5 b 0 5l s L5 a5

0.07

o
o
>

0.05

o
1=
R

0.03

TAC (Absorbance 593 nm)

o
1<)
R

0.01

Con Vit C+RJ PHZ PHZ+Vit
C+RJ

38y ol CilanST 5T b b e xSils dunlia =Y 10 g0d
09,5 stalesl bz slo

JAS 0N Jls, J5 RY € ializ VILC o3l um i PHZ

0 iz zge Job :Absorbance 593 nm .slanST ST s b TAC
o ol jhre Gl oeil £ Silio ool 3 laools szasil

(P<1+0) JyS 05,5 b awlio 1o I sine S5 3925

P<1+0) o3y Joid 09,5 b avslie 1o Jlo cxe ISl 5929 b

16 ab

14 -
= 12
j&3
8 10 ab
o
g 8-
3
o 61
3 4 a

2 4

O 4

Con Vit C+RJ PHZ PHZ+Vit

C+RJ

03,5 Py 53 Bgommd denS g (liee (eSloe anliia =Y 5l0 605
ooyl calize sla

JysS Con (Jbs, J5:RI € yuoling Vit C ooy 3l aum Joud PHZ
Sk p Mollim axls Umg protein Lgemss STy 5. :SOD
o s slome Bl £ Silo Lolol s Waosls (puig

P<148) Jy=S 05,5 b aglin ;5 I8 cine i3] 355

(P<+/+0) cy3lyamd o8 09,5 L annlin ;o o goe BNl 54250

s 0052 00,5 Lo 1) sl b s aS o9 S L
.(\D JSo 9 F loged) wio 3

G S Aol g Sy
L 9l alex @l O 3l (S suS sl
plisl 5 laie 4 auS oy il 4 4z gl b iy, o0 sled

IS5 )0 (gdie lge adgi g (g3lwo S pogdle a5 Sl

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

593937 22 € pyaaling 9 gy U3 )31

A0 Ll | ¥ ojladd | s s | L (K3 ple ol KNS aloms

o 0 sS sladske (b Jlb g Wl Gl & ) o0
S5k 2 il Jutd 5l Bl oS lacan] o Sl
L osloended 5l (AU Sedsen (Ss50S (nl 2 opdle
5 o oyl ol as sl ol e (Bgye B0 N Olie il
Sl jlodiees o o5 Ggpe S5 10 o8 (b f o
ol 3o a8 00,5 o sl 1o jsa] (e GRalBl s Jsk
-Uhge slocumgila 10 jenal Glie Gl lg e b,
s ) pol> adllas ;o cnjlhaes b oans” b s sl
(Y £9) g0
Sk dle il 1 Lol (55,0t adlllas slaasdly
Orheeded 5l (80 oS S Jlisy J5 9 C eelas
o diae ol 5o eien Sldllae 3l odel Cews 4y il sl
11 mbelas 5 cilapnsT sl olys axly oleS 5 ol
@l gzl jo sl e 5l AU Coens GralS
gy ol SH(FA & 0 ) el ool 1,8 0ol 0,90 wuS ales
blo Jddo ar 55 Jbgy J5 9 € oraeling 0gdoe 0dls Jloiz
G ) A0) Gsmslas 5 cilaST T clhegled oos
SIS 5 oy ol T s ol Copllad g5 alals
©+) (oolol sla iy 58 o «(FR) Lo gz (gl
5ol glanST slacewl wilsn O)) Ssnsl e 54 s
Obzes led frasi (090> B 1) (hge S )0 (o jlyoen i
oS sl ol 5 S e 48,8 &0 lilllas b a5
S Sl o Johe Gl Wl C ulig
Mg se Geizren 9 (TV) wled s | (oo Sujslsisen
155 (AU S Sl g (culel sla STy Sgae g
9o > SLliglmausio 55 5 (BF OY) (Sge )3 (SIS
0392 I b s Jbgy J5 iy e 55 (0F) 005 oo
coled st ably 4 Gfete cilawST ol el
bz OsemlienSTy s 5 oo ColapnsT il o i
S Wi e (0F) _olol sl STy 5 pos 55 5 (B0 ¥'F)
@ g &5 50 Criled e 5l (A6 (B)lse Sgnte 3 1) 295
Wlools Sl ey Slelllas a5 lizes il ST g>
Ohge 50 Jealiwl)ly 5l 26 g0 slacel Jy, J5 &5
3 O 3 SBU Semml 5 gilannST (i 5 g (V)
collad songp Ul g (1) eols L2alS 1) ol (sl jbse

journal.fums.ac.ir

OreSTlad 2al5 g S90S le 5 g Co (5enS]
Oy S iog bl oo ols Cownl Glils 0S o
eSS S e 4 il d & cwl ol 5 S
ol o JGol, adgs iolisl alawly 4 Sidgen colagns]
o2 Cgmy Gl 5 5 (0939,5ee OgelaenST Oz 50
sl olmgl Ul 0 2l s Sidgan g eS 5l U
S e (YA A Y) o)l 1) lacawgle o golasT oo
A oy D9y Sgpien jub gl dslllas jo aS ol les ol
12 DS 5 5 5e5laS) 15 (5 IS 5 ey Sl
sl Slizge (li0em b ug2s CBlaie ol e sl
slawgla ;o g lsle Sl (b bl 5 (Jske
Cdlad omiw S o Shas 09 (0503 K0T jglate 4
o 3,ly slacal (e (2l slp 605 Slap 3l go
ol s o5 Ol @ besl cnl pad Sl decusile
A (Fe ) b valys Jlis a ]y o] oy polie
S 5 U0 Lo & 45 (ynsST Jlad (clodis g e
-5l gl o b ppjham i sl I ol
W 605 Slap T udd o W5 0 adgs a SilagS]
adllas 5o oS5 cnl b gleys cow slagtee G55 Ol
Ll 0333 ,5 Lol>
P Sufesdise 9 Seisledyse SlesS en 0 S
Ol a5l aen s il (B mle il lalewsila
adllas olisicdly sl syl 5 ool Cass 4 gl byl
Collad Galil 5l (QU3L Wl oo g aidlo Jly>pa 55 ol
CEY-F1) a0 lis 5l 550 Sl 4y deasly o bmgiln
sk S e 4 s sl s %0 s5m
5 Lalo,U 5l gk 35550 )0 S 28l )0 SIS Sl slo
Lo sk coal (FF) 0iiS o o3l ooulS i (S YL
Gloolil @ e 5 oad Jad saS el Gl
Ol S1F0) S o oz g0 1) (a8 Sl 2 093 a4y
5 4y ol andllas wlitsl sloasdl 4 oliul b o,

YAY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

VY40 Ol | ¥ o)ladd | i Sl | L (K3 p oo ol251s ale

U 9 uic waxa

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

- 5l G slacingonn 5 (S93pS (Sl 0)l50 loys yo

‘53‘\5)«-\5 3 s & o
oBils 1y ag5 Sloyad 5 Sis il e dllin (5,15
Ayl oo pMlel dnlllan (ol Jbo ol oo 4y dag)|

&L (p,
cilos ST el 1y adlie o ,las 5o B s

References

1. Berger J. Phenylhydrazine haematotoxicity. J Appl
Biomed. 2007;5(3):125-30.

2. Pesquero J, Alfaro V, Palacios L. Acid-base analysis
during experimental anemia in rats. Can J Physiol
Pharmacol. 2000;78(10):774-80.

3. Luangaram S, Kukongviriyapan U, Pakdeechote P,
Kukongviriyapan V, Pannangpetch P. Protective effects
of quercetin against phenylhydrazine-induced vascular
dysfunction and oxidative stress in rats. Food Chem
Toxicol. 2007;45(3):448-55.

4. Shukla P, Yadav NK, Singh P, Bansode FW, Singh
RK. Phenylhydrazine induced toxicity: a review on its
haematotoxicity. Int J Basic Appl Med Sci. 2012;2(2):86-
91.

5. Claro LM, Leonart MS, Comar SR, do Nascimento AJ.
Effect of vitamins C and E on oxidative processes in
human  erythrocytes.  Cell ~ Biochem  Funct.
2006;24(6):531-5.

6. Sharma S, Haldar C. Comparative effect of melatonin
and vitamin E on phenylhydrazine-induced toxicity in the
spleen of Funambulus pennant. Environ Toxicol.
2009;24(1):1-9.

7. Jonen HG, Werringloer J, Prough RA, Estabrook RW.
The reaction of phenylhydrazine with microsomal
cytochrome P-450. Catalysis of heme modification. J
Biol Chem. 1982;257(8):4404-11.

8. Rokushima M, Omi K, Araki A, Kyokawa Y,
Furukawa N, Itoh F, et al. A toxicogenomic approach
revealed hepatic  gene  expression  changes
mechanistically linked to drug-induced hemolytic
anemia. Toxicol Sci. 2007;95(2):474-84.

9. Latunde-Dada GO, Vulpe CD, Anderson GJ, Simpson
RJ, McKie AT. Tissue-specific changes in iron
metabolism genes in mice following phenylhydrazine-
induced  haemolysis.  Biochim  Biophys Acta.
2004;1690(2):169-76.

10. Poggiali E, Cassinerio E, Zanaboni L, Cappellini
MD. An update on iron chelation therapy. Blood
Transfus. 2012;10(4):411-22.

VAY

(BV) w3k Llo ]y (oo (hge slacuwsiba (ool la
S Wl p iz gl asllbe loasil o e b

ol abanls 4 jsliaee b ) (AU Sedsen (So oS
75 eS| Gt e o] Sl Wy
Slcawl Coge (G CAJLA..,..MS\G';JT cls oKiws aas

pezs a5 (Jb 0005 o oS (60 Sles WS 5 Jolo

a Jus, J5 9 C omebug wile (Shes slacslanst ol
0 g olalas ilanST T slacalled cog Ll g

oo S 58 cplhaes s 5l 25U 2 lee als e e s 35R ]
Jbey J59C meling (25 0l gy ol b oiiidn sgupa |

11. Glantzounis GK, Salacinski HJ, Yang W, Davidson
BR, Seifalian AM. The contemporary role of antioxidant
therapy in attenuating liver ischemia-reperfusion injury:
a review. Liver Transpl. 2005;11(9):1031-47.

12. Seifi B, Kadkhodaee M, Delavari F, Mikaeili S,
Shams S, Ostad SN. Pretreatment with pentoxifylline and
N-acetylcysteine in liver ischemia reperfusion-induced
renal injury. Ren Fail. 2012;34(5):610-5.

13. Duenschede F, Erbes K, Kircher A, Westermann S,
Schad A, Riegler N, et al. Protection from hepatic
ischemia/reperfusion injury and improvement of liver
regeneration by alpha-lipoic acid. Shock.
2007;27(6):644-51.

14. Talebanpour bayat Z, Agababa H, Shojaiefard MB.
Protective Effects of Hydro-alcoholic Extract of Apium
Graveolens on Carbon Tetrachloride Induced
Hepatotoxicity in Sprague-Dawley male Rats. JFUMS.
2015;5(1):102-10. [Article in Persian]

15. Mandl J, Szarka A, Banhegyi G. Vitamin C: update
on physiology and pharmacology. Br J Pharmacol.
2009;157(7):1097-110.

16. Boyacioglu M, Sekkin S, Kum C, Korkmaz D, Kiral
F, Yalinkilinc HS, et al. The protective effects of vitamin
C on the DNA damage, antioxidant defenses and aorta
histopathology in chronic hyperhomocysteinemia
induced rats. Exp Toxicol Pathol. 2014;66(9-10):407-13.
17. Anbara H, Shahrooz R, Shalizar Jalali A, Razi M,
Kalantari Hesari A. Protective effect of vitamin C against
changes caused by hemolytic anemia in small intestine
histoarchitecture of phenylhydrazine-treated mice. J
Shahrekord Univ Med Sci. 2015;17(4):70-79. [Article in
Persian]

18. Takhshid MA, Tavasuli AR, Heidary Y, Keshavarz
M, Kargar H. Protective effect of vitamins E and C on
endosulfan-induced reproductive toxicity in male rats.
Iran J Med Sci. 2012;37(3):173-80.

19. May JM. Vitamin C transport and its role in the
central nervous system. Subcell Biochem. 2012;56:85-
103.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

593937 22 € pyaaling 9 gy U3 )31

A0 Ll | ¥ ojladd | s s | L (K3 ple ol KNS aloms

20. Mora JR, lwata M, von Andrian UH. Vitamin effects
on the immune system: vitamins A and D take centre
stage. Nat Rev Immunol. 2008;8(9):685-98.

21. Tarladacalisir YT, Kanter M, Uygun M. Protective
effects of vitamin C on cisplatin-induced renal damage: a
light and electron microscopic study. Ren Fail.
2008;30(1):1-8.

22. Liang T, Chen X, Su M, Chen H, Lu G, Liang K.
Vitamin C exerts beneficial hepatoprotection against
Concanavalin A-induced immunological hepatic injury
in mice through inhibition of NF-kB signal pathway.
Food Funct. 2014;5(9):2175-82.

23. Allagui MS, Feriani A, Bouoni Z, Alimi H, Murat JC,
El Feki A. Protective effects of vitamins (C and E) and
melatonin co-administration on hematological and
hepatic functions and oxidative stress in alloxan-induced
diabetic rats. J Physiol Biochem. 2014;70(3):713-23.

24. Lin JR, Qin HH, Wu WY, He SJ, Xu JH. Vitamin C
protects against UV irradiation-induced apoptosis
through reactivating silenced tumor suppressor genes p21
and p16 in a Tet-dependent DNA demethylation manner
in human skin cancer cells. Cancer Biother Radiopharm.
2014;29(6):257-64.

25. Tokunaga KH, Yoshida C, Suzuki KM, Maruyama
H, Futamura Y, Araki Y, et al. Antihypertensive effect of
peptides from royal jelly in spontaneously hypertensive
rats. Biol Pharm Bull. 2004;27(2):189-92.

26. Hashimoto M, Kanda M, lIkeno K, Hayashi Y,
Nakamura T, Ogawa Y, et al. Oral administration of royal
jelly facilitates mRNA expression of glial cell line-
derived neurotrophic factor and neurofilament H in the
hippocampus of the adult mouse brain. Biosci Biotechnol
Biochem. 2005;69(4):800-5.

27. Sugiyama T, Takahashi K, Mori H. Royal jelly acid,
10-hydroxy-trans-2-decenoic acid, as a modulator of the
innate immune responses. Endocr Metab Immune Disord
Drug Targets. 2012;12(4):368-76.

28. Shalizar Jalali A, Najafi G, Hosseinchi M, Sedighnia
A. Royal jelly alleviates sperm toxicity and improves in
vitro fertilization outcome in Stanozolol-treated mice.
Iran J Reprod Med. 2015;13(1):15-22.

29. El-Nekeety AA, El-Kholy W, Abbas NF, Ebaid A,
Amra HA, Abdel-Wahhab MA. Efficacy of royal jelly
against the oxidative stress of fumonisin in rats. Toxicon.
2007;50(2):256-69.

30. Kanbur M, Eraslan G, Beyaz L, Silici S, Liman BC,
Altinordulu S, et al. The effects of royal jelly on liver
damage induced by paracetamol in mice. Exp Toxicol
Pathol. 2009;61(2):123-32.

31. Karadeniz A, Simsek N, Karakus E, Yildirim S, Kara
A, Can |, et al. Royal jelly modulates oxidative stress and
apoptosis in liver and kidneys of rats treated with
cisplatin. Oxid Med Cell Longev. 2011; 981793.

32. Yu F, Wang Z, Ju B, Wang Y, Wang J, Bai D.
Apoptotic effect of organophosphorus insecticide
chlorpyrifos on mouse retina in vivo via oxidative stress
and protection of combination of vitamins C and E.
Experimental and Toxicologic Pathology.
2008;59(6):415-23.

journal.fums.ac.ir

33. Silici S, Ekmekcioglu O, Eraslan G, Demirtas A.
Antioxidative effect of royal jelly in cisplatin-induced
testes damage. Urology. 2009;74(3):545-51.

34. Gorustovich AA, Steimetz T, Giglio MJ,
Guglielmotti MB. A histomorphometric study of alveolar
bone modeling and remodeling under experimental
anaemia and polycythaemia in rats. Arch Oral Biol.
2006;51(3):246-51.

35. Jalali AS, Hasanzadeh S, Malekinejad H. Achillea
millefolium inflorescence aqueous extract ameliorates
cyclophosphamide-induced toxicity in rat testis:
stereological ~ evidences. Chin J Nat Med.
2012;10(4):247-54.

36. Najafi G, Nejati V, Jalali AS, Zahmatkesh E.
Protective role of royal jelly in oxymetholone-induced
oxidative injury in mouse testis. Iran J Toxicol.
2014;8(25):1073-80.

37. Baratta JL, Ngo A, Lopez B, Kasabwalla N,
Longmuir KJ, Robertson RT. Cellular organization of
normal mouse liver: a histological, quantitative
immunocytochemical, and fine structural analysis.
Histochem Cell Biol. 2009;131(6):713-26.

38. Ferrali M, Signorini C, Sugherini L, Pompella A,
Lodovici M, Caciotti B, et al. Release of free, redox-
active iron in the liver and DNA oxidative damage
following phenylhydrazine intoxication. Biochem
Pharmacol. 1997;53(11):1743-51.

39. Oboh G. Hepatoprotective property of ethanolic and
aqueous extracts of fluted pumpkin (Telfairia
occidentalis) leaves against garlic-induced oxidative
stress. J Med Food. 2005;8(4):560-3.

40. Rafiee F, Heidari R, Ashraf H, Aafiee P. Protective
Effect of Berberis integerrima Fruit Extract on Carbon-
Tetrachloride Induced Hepatotoxicity in Rats. JFUMS.
2013;3(3):179-87. [Article in Persian]

41. Kostka G, Palut D, Kopec¢-Szlezak J, Ludwicki JK.
Early hepatic changes in rats induced by permethrin in
comparison with DDT. Toxicology. 2000;142(2):135-43.
42. Vento S, Cainelli F. Does hepatitis C virus cause
severe liver disease only in people who drink alcohol?
Lancet Infect Dis. 2002;2(5):303-9.

43. Miyaoka Y, Ebato K, Kato H, Arakawa S, Shimizu S,
Miyajima A. Hypertrophy and unconventional cell
division of hepatocytes underlie liver regeneration. Curr
Biol. 2012;22(13):1166-75.

44, Boltjes A, Movita D, Boonstra A, Woltman AM. The
role of Kupffer cells in hepatitis B and hepatitis C virus
infections. J Hepatol. 2014;61(3):660-71.

45. Bilzer M, Roggel F, Gerbes AL. Role of Kupffer cells
in host defense and liver disease. Liver Int.
2006;26(10):1175-86.

46. Moreau R, Tshikudi Malu D, Dumais M, Dalko E,
Gaudreault VV, Roméro H, et al. Alterations in bone and
erythropoiesis in hemolytic anemia: comparative study in
bled, phenylhydrazine-treated and Plasmodium-infected
mice. PLoS One. 2012;7(9): 46101.

47. Khan AA, Quigley JG. Control of intracellular heme
levels: heme transporters and heme oxygenases. Biochim
Biophys Acta. 2011;1813(5):668-82.

YAD



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

VY40 Ol | ¥ o)ladd | i Sl | L (K3 p oo ol251s ale

U 9 uic waxa

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

48. Valenzuela A, Guerra R. Protective effect of the
flavonoid silybin dihemisuccinate on the toxicity of
phenylhydrazine on rat liver. FEBS  Lett.
1985;181(2):291-4.

49. Akbari A, Jelodar G, Nazifi S. Vitamin C protects rat
cerebellum and encephalon from oxidative stress
following exposure to radiofrequency wave generated by
a BTS antenna model. Toxicol Mech Methods.
2014;24(5):347-52.

50. Rizzo MR, Abbatecola AM, Barbieri M, Vietri MT,
Cioffi M, Grella R, et al. Evidence for anti-inflammatory
effects of combined administration of vitamin E and C in
older persons with impaired fasting glucose: impact on
insulin action. J Am Coll Nutr. 2008;27(4):505-11.

51. Garcia A, Morales P, Arranz N, Delgado ME, Rafter
J, Haza Al. Antiapoptotic effects of dietary antioxidants
towards N-nitrosopiperidine and N-nitrosodibutylamine-
induced apoptosis in HL-60 and HepG2 cells. J Appl
Toxicol. 2009;29(5):403-13.

52. Su M, Chen H, Wei C, Chen N, Wu W. Potential
protection of vitamin C against liver-lesioned mice. Int
Immunopharmacol. 2014;22(2):492-7.

VAP

53.Bae S, Cho CH, Kim H, Kim Y, Kim HR, Hwang Y,
et al. In vivo consequence of vitamin C insufficiency in
liver injury: vitamin C ameliorates T-cell-mediated acute
liver injury in gulo mice. Antioxid Redox Signal.
2013;19(17):2040-53.

54. El-Meghawry El-Kenawy A, Osman HE, Daghestani
MH. The effect of vitamin C administration on
monosodium glutamate induced liver injury. An
experimental study. Exp Toxicol Pathol. 2013;65(5):513-
21.

55. Guo H, Ekusa A, Iwai K, Yonekura M, Takahata Y,
Morimatsu F. Royal jelly peptides inhibit lipid
peroxidation in vitro and in vivo. J Nutr Sci Vitaminol.
2008;54(3):191-5.

56. Kohno K, Okamoto I, Sano O, Arai N, lwaki K, Ikeda
M, et al. Royal jelly inhibits the production of
proinflammatory cytokines by activated macrophages.
Biosci Biotechnol Biochem. 2004;68(1):138-45.

57. Kamakura M. Signal transduction mechanism leading
to enhanced proliferation of primary cultured adult rat
hepatocytes treated with royal jelly 57-kDa protein. J
Biochem. 2002;132(6):911-9.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2016.6.2.9.3
http://jabs.fums.ac.ir/article-1-929-en.html

=

Journal of Fasa University of Medical Sciences | Summer 2016 | Vol.6 | No.2

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2016.6.2.9.3 ]

Original Article

Investigating the Antioxidant Properties of Royal Jelly and Vitamin C on Enzymes,
Histomorphometric and Liver Cells Apoptosis in Mice Suffering Hemolytic Anemia
Anbara H?, Shahrooz R?, Malekinejad H?, Saadati S?

1- Department of Comparative Histology & Embryology, Faculty of Veterinary Medicine, Tehran University, Urmia, Tehran
2- Department of Comparative Histology & Embryology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran
3- Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

Received: 03 Feb 2016 Accepted: 15 May 2016

Abstract

Background & Objective: Hemolytic anemia induced by phenylhydrazine (PHZ) as a hemolytic
composition can change the function and structure of liver. Therefore, the present study attempts to
evaluate the protective effects of vitamin C and royal jelly co-administration against the oxidative
damages and liver apoptosis induced by hemolytic anemia in adult mice.

Materials & Methods: 32 adult male mice were divided equally and randomly into four groups. The first
group received normal saline with a dose of 0.1 ml, IP. The second group received a dose of vitamin C
(250 kg/mg, IP) along with 100 kg/mg dose of royal jelly administered orally. The third group was
administered with 6 mg/100 gr, IP phenylhydrazine in 48 hour intervals. Finally, the fourth group
received vitamin C and royal jelly in the doses similar to the first three groups along with
phenylhydrazine with the same doses of previous groups. After 35 days, the serum and testis samples
were taken and were used for serum analysis and histochemical and histomorphometric studies.
Results: Phenylhydrazine increased the level of serum concentration of aspartate transaminase, alkaline
phosphatase, alanine transaminase, malondialdehyde and lactate dehydrogenase and decreased the
superoxide dismutase along with the total antioxidant capacity and serum albumin. Moreover,
phenylhydrazine increased the apoptosis, the number of kupffer cells and the diameter of hepatocytes.
Prescribing the royal jelly with vitamin C improved the changes of abovementioned parameters
significantly.

Conclusion: Royal jelly with vitamin C is an antioxidant with the potential properties in preventing the
oxidative damages and apoptosis induced by phenylhydrazine-induced hemolytic anemia in mouse liver.
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