Original Article

PR N\ s)\.«—'l NY 8393 AR AN ‘é‘:‘};ﬁ\a CJ\“ . A.\:u
DOI: 10.22059/jvr.2018.99770.2092

OwgyS (ohdlxe (4l g

Tl LS proome 59 0end Jgmwy |55l (6 WS e 7 (63150 3l Sgrune

Ol 2o o) s BB | Subjaald 038> ly pole 095 (N
) gyl cag ) oSS (S juald 038l )y pols 0g)S (Y

IR @S (839 a9 iee) Wi et gy s pyw g (S i dunusga (¥

(V25 olo (o V¥ i les 3y VYA ol ygen Y2 sellie il 3)

ol (g 31005 ol 815 Slas )3 M) Cargo g5 o (3 )3 o 51 (86 (Slwy (3581 118 5 9508 sandllne i
o 5l gy cadlllan Cpl i 1Ban e s guilounST il sl T 51 56 8L el b33l g 5e,8 (e oS 3 5l s ol
i 3 o8 ol g2 g bl (15 g (5 pgm g0 4lS piB pualid Bl Sl 2 5l aid Lanwgs o8 Sl St
095 b ol 30l 15lods 09,5V 13 (o SVOUY+ @l 3 (gygm g oo TS bl o 13 9 (0l 11,8 089 592 (ol
g b Soeelo YA 08 o ¥ Y V- - 2/Mg (cljod b oyl )den i oS Cdly 13 09,5 ds 5 (555l b p pus 008 8L ¢ J 8" ol
J ooy 093 5 g 153903 C8L 3 5oy YO ooy b S sl VY ja Ve Voo @M o3 L) (g oy s (e Juid 505 09)5
odb puSd ol JB15 53 (3o 1 L 5 (8L (latiges g ¢ gy liolog] e oy (slatigas g plodl (6,055 B (520
o1 (L5 (¢ yogh 90 gl il i8S )18 (w02 0390 3881 lemS o (g 5el S5 L aled 0 (bl sl ol e g
gl ianS gy @l yss SSOLES b oo g oliolol gl s et Juid 00iiS bl y (sliog,S )3 4l o35 oduzmy g 3 il s
2 sna yskar cpiliten Jiid 5l (26 Sdgan 598 o 48 ol ol ol Jeols gl g2 oy ST (BT il g oo
Bl )3 (slaog)S )y (yizmen 5,5 0bml 1y (o)1 gine yusd Lnylislos ol y3  Jo (D<o 0) 4l 31 alS o35 odumey alo) oo
45 28,5 o )5 o0 ol it 65 4t 292 el (] sy Bl 4y 0 s (ST 8T S i i (g S S
S35 0z ) 3)Shos L ala ) > Sitdgan il J (2 2)lge (19905 113 4 28 (990 b T 53T S plsie & (g S
Al oS

G359 V90 AalS suid (6 agdyae w1 (323l i (52,5 5l iU (FeipS U

LXVES

S 128 ppng)S el phe Juth e e Silgon (o255 53y

ilisen GlacSsy g3 (6l Ll 2 03le S, a5 (Indoles) b g
gi (el cpildad b yiomads g4 oo odlaiul Cwl g 13 2o g
odlal x> (cbreuSy il (Phenylhydrazones) by oyl jus fid
S 550 5l o0l (£laAE diass S g yarseddd (gl s 4 d9ib o
ol By 3l cilaen S ool Jas ) (sla sy 34 39 0
(V)23 g0 jg 1y 93 il 51 50,8 (sl JoulS (L &y puiiono
oS Sl (gl o glodlo olsie 4y cpjlaen Jid oS’ ol
1) ol 65 G s oS ool allns 5 SKitgon s
iy 8 St oS eSS oyl Jele leis dsodlo pl w0
O 3058 ) el o sl e )3 392 90 (538559 (yrmsgyS
3l g 00 bl (698 (s 5T S plgie & (g S50
SOV YA el oa i el by as Jole lgie 4y oslo oyl
3l Bl o Logass (g Sapast (1 (Shg Jdd 4 g) o
Ol 3l oSl yd 0lo cpl (385 (VA FF YY) guilapnST o yiaal o
s b o3 W) S idgon (ool ool sl i ] 2
2855 8 oy 3390 553 ol Gl g (S g cnilien

da\o

o3l b ()l pyows (32 ¢ Sixio (lbonid dlgo dlox l (63b Jelge
b Sllge o diile (ol Jalge (B2 L g gyl (S0 jl gl
Sitdgon ol Lo g 50,8 (clo oS 5 4 jorie n ISl 55,
b9 05 9 nl il (8 Lo )lse o pasie I (4 95
ohals g 08 (sl JoulS (5 ) 51 )5 28 ol e 2al38 o0
s J315 (8T o s g o S 531 g 3128) 5]
Cnl Ol al38l 4 c gl o Slitsl g 395 o walals (3:85 yslas
43 ol g 95101 sl byl sl sy Jglws Sl gl o olo
e (¥ Ve DAY YD) 395 o Kol g Jsbos (sl o>
Yool Gt olelasyl ) gl ares Ve dgds a8 3905 o (5 o0
Cunon [y i3S o (S35 g Ll £ 5 s o
5l glany azsdS amd 3 ol adly iolsel 1o clelas)l o Jel s ol 3l
Pl (S g Lol b Codi g g JolSS iy L ala ) o Sllllas
Emil Fischer lawgs )b s (ly cpjlydan Jaid (8) canl 48,5
3o o2lel (sl e Juih 515 A e 51 VAV JLow >

¥

Email: mmadib2000 @yahoo.com XF-¥IOOOATA L pled +XF-YYOOOATY 1,als 10 stons s 5 (*



AYAY O o yled NY 690 ‘Lé.iaj.:e\: O\ad>d s

G ok Vel VY o 55 (g 008 Bl (slaegS >
(Ol )5 g9 5l Ay i S .85 plonil jasiiie 93 b (pag S
Wge Ol Jl (o3 Ol Goyb Jl g 4 )ld aiSge (ladly) ooy
325 3l o 5 85 )18 sy 3050 g o8 a5l 5 08 4 it
4 A a8 a5 )3 gt oS U g9, laie 4 e ol oo
ol ooyl 5l el g b G g, oz 2 5B b S
VOMYKR) (ynaliS bauags lasdge (3255 s, YO Jl my 205 plol
G5 93l by Sllge (s (39 181 gl 3 5 00 Sagm o (IP
8 By Sl s 99255 65 o3 (5 e 2> 3) (Sl
29035 (§IRSS o 3 (o5 Sladiges S plonil (65 Jae
3 o 50 9y il 48B3 Y ¢ ety yg3 Fev v Ly ol Joi il
slod jd g0l Jitie Y M Gyguiy) claddg) b Wandigas p s oy o
T by i g )95 o (slbdigas o A5 (51155 4 A
(s aw (o] (S8 ool g5 olal 1) (TAOC) s s
;1 eslazwl L) (Malondialehyde) MAD s o y> yga—slisnS 950 9
L gl il sl S pslagss b STy sy 2 251 (gllo 65 o5l
o dunllie g (6 yragid Sl o9y b ol (65 ol Lo Joiligs
8,5 )18 talesl 90 (3,5l imioly

3)lg a5 b S Sl e BaalS (8l (sla 803,90 5
L e85 o b (Sl e giluoclad g T o o
3)lg e 9 0 pY (595 32 (L gboliie (3,5l 5OV U Culis L
535 5ok Sglan 3 5, oo

Lo b ¢ olin b el (g p Jold (gl gt dslllae
3 Sreghyge dalllae gy JounS JS5 5 by, caliseo (slacaond
o9l lad (S prge 3MS jlad ((59ulS S JlaB (6 Sojlul Jalid
Oeg) slad )93 odmy Ayl (Lddgy L Jglow gl ()93 0diny Alg)
b gl (6liab (S oz alg) sl Joho 165 ) S0 oz
D92 S5 0y (gladius jlad g 593 0dog Ayl (sladiun

SPSS.ver VA 1331 o 5 3l lmodls )y g (s lo] Julows (ol
4o 2555 (g2 9 0 1S K8 (ygesl aliuoss laools g5 b ool
odlatunl G yxal )y (laygos] 51 ol o 4355 (6l y 390 Loy Lol
LT 51 g8 dis dnlie (glys g t-tesSt j] 29,5 g5 duolie (ol y b
Tukey (ooies s | il g 1 .43,5 odlaial 48, S il g
s e sl 5 Solin g0 g5 15 3zl ANOVA Lo

A Ol P+ (gl pimo prdans 9 05 031

=

Om (S 90 48NS a5 g5l clacSa s jlab sy
Oz () dg03) ks odal e (5,5 pine BWiS] (iliseo (glnog )5

5

S90S )3 )3 ogas (yiidsng il 4l 4lS (Sl i il (S
O AT o g g 48 Lo 3592 (slnalg) )5 S ga A3 s
—0-FCtO bawgs (5900 0 3o yaum sl g 0aid (gla s AMP
a8 ol 0l 5135 095 oo (8L le (slad p1iuCleotidase
P ) 298000 (95 (S S pga 1) g (paidgng o) 5tk comms (25933
a9 9o SRS )3 58139305 o @ 4 g oSS callae oyl
2035 plol (pailyaen Juid 5,50

S5 b,

(2olal 5 YO LY+ g 5o b &l 35 (5p9m ge oo ¥ 0lass
2L T 09,5V 53

/O lde 4 (GGl 508 oy lig) 2)55 L J S 095 )
(Control)

YA 2 Y Ve -@img 505 Ly il )am Juid 008 8l 3 09, 5 ¥
(¥ PH2) )b S el

YA ;2 ¥V -@/mg 505 Ly ool yden Jid 0ailS <l 3 09, 5 Y
(f PH2) )b S, caclus

YA 27 Ve egmg 5o5 L (il b 0aisS 8l p 0, 5 -F
(W) (* PHz) )L S celos

YA 2 ¥ Ve -@/mg 505 Ly il yaen Juid 018 L3 09, 5 -0
VE 2 Y V1IN 590 b gy lojed 32)55 9 )b S ceelws
(W) (Cro+Y PHz) )L G csl

YA 2 ¥V -@img 595 L (il paen i 0aiS il 3 09, 5 -
VE 2 YN @IM 593 b (rg)S Glojer 3255 5 )b Sy sl
(Cro+¥ PHz) )L S cel

YA )0 -g/mg 59 L ol ash Jiid 008 cdly 3 09,5 -V
VF Ve 1M 593 b gy lojed 32)55 9 )b S celws
(Cro+f PHz) )L S sl

Sl )35 ooled opizman 2all g 4 g, YO tole] plol ot
(275 adlllas oyl 3.5 ploxil pl e b g (Blio B 090 4,
4, (Phenylhydrazine-Sigma Aldrich PFAYS) o jl s b
C855 )8 ol 90 Sidson s o oS bl ol oy
[N ay)

Odlsl Y PHZ 09,5 (gl (3255 100900 &1 021y i 0L, 35
joo Ll YA jo (gmy Sl 55 ) g 9 ¥V 0o @M 50 b 5259
F Ve IMg 593 b 82y gl ¥ PHZog)S (325 ¥V + o @/mg
Slr BoF ¥V @M 5o L sl FA 12 (0 Sl 35 )3 (o
5 Sl 33 g g AN+ QM 93 L 5235 (oelg) F PHZ 095
8,8 ploal £ Ve e gimE 5o0 b cel YA jo

¥



B30 o dlg) pagd 5 Wis)po gL W90 oz gl Sy S g W)

AJ)JL'JA}JJJA.EJ6)\)JV6L.~'45L)jbowdjjﬁﬁa\.gt\_ﬁ)\f)b}_d
,(MQMLLALSJ‘J@U Jyxl&-')))b oy

| A
SN
/

\L * * * * *

4

TAOC (absorbance in 593 nm)
MDA (nmol/mg of protein)

&

Control PHZ 2 PHZ 4 PHZ 6 PHZ 2+cro PHZ 4+ cro PHZ 6+cro
aog,§

TAQC=e= == MDA

235 o O g 5 ot (oS (AT i ) ¥ o
2 Bl J515 @ g 6155, 45T S Girsn 225 Loy S 50
OO Toins OLEF odle) L0357 3l 3 s ST 5 0ok o 5 (Fsline
(A8 S5 05,5 L (pofo0) Sl s
PHZ 09,5 95 PHZ ¢ ¥ PHZ (cbeos,S ¢ ]S 09,5 b Jlo sixe M3
AW 532 PHZ 09,5 5 ¥ PHZ (s (yicmon (P<+/+ 0) dg: CTO+S
PHZ (slaog,S s jl3 sxo BMS] cpl (P<o/+0) Cuily 3929 515 pino
(Y s12g03) (P<+/+0) cuils 3429 50 cro+F PHzZ ¢ &

gl g (Vosloid) S35 02 dlg) () 0)lod) (5l Somnr
1alie BB 195 5 o SOlS (55 s b (F 0o 93 s

< (aloog)S a5 3l (Lt (Sl gl 1g el g aslllne
ez ) > ol 55 B 05,5 i3 s o
JS 09,5 4 s 5593k 9 leg,S gy Al ()l Sea3
et gy S Lsbytand 55 b ) Sl A3l o
2505) Ay oo S 09,5 o 038 1aSo JSL5 4 L Joles ]
oS lmog)S 1 S5 oy Aly) oy (cla Jslws lie 5 Lol (¥

S5 52 e 31350 1 5 g8

Control PHZ2 PHZ 4 PHZ 6 PHZ 2+cro PHZ 4+ cro PHZ 6+cro
oy,

Hisoals S a5 R 5 290 48NS a5

&f?ﬁj.LAL.ZLs\.he};):gs;:lfduw}jﬁ}.ﬂé'}'\fj&.\)b}g
(Lisednlin Syl s o)

* -3
2 NS
10 NS
a8 %,

f*

(

222
222722 2 i i

e

L, 2

Control PHZ2  PHZ4 PHZ6  PHZ2+cro  PHZA4+
oy S
199 035y (Sadid 5 By oy Gdtand 5 WGO% o Ayl ey SB N 05 oy Ay Sy b il

PHZ 6+

o
3
£

S5 ok g a gl e (Snpedany ) ik g cilip L, IY s s
I3 eme OV odias SLESF o) 95 5 SO Fedaey A (slaa s a3

(42 D5 55,5 L (p<il0)

gl oy 8l sl Jol 5] €93 0z Alg) (yog) yla duulio 3
(¥ 5g03) st odaliio (615 sime BMS] 5.5 (6]l (sLad g y9d oz
S35 ody (Sladiunn jlad g y93 0o Alg) sladituan Jlad ()
(¥ J3503) s oamline I txe BB (gl JLai 3l 35

)] 9 S35 083 g (yog) ylaB )3 0l onliie Ol ot oS
g (pogl slad ()2 )3 & Cpp0 (ps 292 S35 0l (sla sl
b oot yhet Jaid o0iiS il (glaog S a8 05 otnlitio (S35 o
s (Jg sl Lt ) S0335 0 alg) (pag) ylad il 33l oo aw
gy S 09,5 by Jlo pime M| ¢ll> # PHZ o ¥ PHZ (sLog S
ol yos 4y (9S0035 3L 3 (glaog S (g (ysiomens (P<+/0)
PHZ 558 09,5 b Jlagine ST (gyl3 09)5 a5 325 (il Juid
(Y )12903) (P<+/+8) 552 CTO+F

Ll (slaog,S e 5 S35 otz (slasho g5 (o




WAV O o jlad VY 0593 ( (S pa)s D\iios ales

ol 348 sl gdgi s oY (Y pgead) A Bl o oel yy s (gl
9 Oglite (g 59l L1980 ;50 Sy i (odudgy sl ol
i odalie ]S 0,5 L dualis 3 (giglgtus B il 655k

U392 48,5 S5 5 liBoil g0 oS (iileg Sgim slaain
lass ool i yuls b

Bl sli 51939 IS 098 ailitia baog Sl o (8 LSl
izl b s

b9y by e T BB ko 2 oo s ldiylojl il
il Jid 335 4 ol (Lt gl b g 2 (FRAP) ol (sl
Codlys (S 3255 9048 TAOC [ials el dbogy o slajd L
U8 09,5 ey il S S5l Sl (il (S g0
(D<1+0) 35— o gme B! gl (g)Lal yLas 5 lmog )5 oles Ly
PHZ, (¢loog,5 | 353 CROLY PHZ 05,5 ol ooty 5 PHZ 09,5 ysicran
e (D 0) dgs 5 xe WS (gl > cro+s PHZ g cro+¥
P MDA gaws (il 3l o (jlien Jeid 5235 45 23,5 ol do
Olejed ysb s aS Slag,S e cwl Jbs o oplccwlodd pyp
Ol aisinn g0 4 20391 03,5 CEL ) (ag)S il de S8 L
b S 09) 5 onp ool 32 ety GRSy (o2 (igelinnS g
dgs I3 gme S gl (olel a5 5l Lialesl )90 (glmog,S  —ales
(p<+/-0) iy Jly gme M laog S plas b F PHZ 04,5 pioron

(¥ 3903

& )

OEalS Cage 593 iy (n e Juid 5255 adlllae ol

ol Slalllan 13.43)5' 58 09,5 L duolie )3 (3 (g 3 sine
LalS el Mlgy o (S g byl 15 )3 (128,5 )1,8 4 Cawl o <ol
e P 5B )8 00,8 s g telS o Clate s Ll 5
(S Ygen ool ¢ wgs (sl el cal Sao oyl s Juid
Juid a8 ol oad (5155 e g (694l g (1S sl 9
4315 By 9 4408 339 2 (sl sine 3B ¥ IIKE 590 b il en
Lt 3 talS a8 o 4l ool S e b sla L 5 (F) ol
S8 oo il o (o530 (Sl o i 5 (oot S8 (5368 ()]
2 pesed 089,V i (S g bl b oS sl o 5155 (3)
o5 3 (F V) 238 o il o |y gy (Y ghe I 1S o
gl agd Jlad Lol 2 oS (g3 (U (S g 51>
bl 3 235 0z gl oty (sl Jglo 185 5 S35 00,20
095 3 S35 oy Ayl (yog) Jlad I3 sine il Crge 4y by
ge (e b J S 09,5 b duglio 53 593 4y ol (o3l e 18
2S5 oz Aol didiay (sla Jolw g5yl jod 4y aluuly il

S E S s 5T Ky J S 09 8 g0 ST 3 51 e ) g
XY

Sy lted Jr oS w3l 305 S 3l 23 ) L alaRe Y s
XFer ) kS S les (6 el

ol paday )y b oS L3 05 S 3 ST 05 ) BL adake Y gl
X 2 B S 5 len TS ey S

U558 09,5 sile 2isged 31, g ccniloion b b plogen
55 gk ol 5 2133, (S5 (65 0 ubgend 35 la Jsl ol

¥



Y

b pSome (slatign sl b cul p ogMe 298 o <l (s il o5
2950 £9jga9)S 3 (b (SuuSud g Slodis g g ¢ Jobo DNA
oyl Gl izmon 5 20l glle liue 281 45 (1Y YY)
Jstb Losd ol (9308 4 Mie Sy oo 3 0 51 (5206 sl
203l (slacauw] Ll dndlgs ol s e 324k 5l L il
(5394 U 523 Ll )3 (g ) 20l 3920 |y 4l 355 ooy o)

Dgr03,S il 1) 393 ablos g lianST ol ik

1D ya8 g Sl
Ciglae gme 4ol (Ll jl (il IS SO Jols 3udo5 oy
Jgtame 9 i5u (s 3l dlowg (02 1 ASL o deg)l oSSl (g
23,5 o (6 iSulow (o slacoles Cas gl olSisly gy

References
1. Alessandro, M.V, Francesco, P., Silvia, L., Cris-

tina, C., Roberto, C., Pierluigi, R.F., Sanchez,
M., Migliaccio, G., Migliaccio, A.R. (2012)
Identification and characterization of a bipotent
(erythroid and megakaryocytic) cell precur-
sor from the spleen of phenylhydrazine-treated
mice. Blood. 95: 2559-2568.

2. Barton, J.C., Conrad, M.E., Nuby, S., Harrison
L. (1978) Effects of iron on the absorption and
retention of lead. J Lab Clin Med. 92: 536-547.

3. Berger, J. (2007) Phenylhydrazine haematotox-
icity. J Appl Biomed. 5: 125-130.

4. Brezis, M., Rosen, S., Spokes, K., Silva, P., Ep-
stein F.H. (1986) Substrates induce hypoxic inju-
ry to edullary thick limbs of isolated rat kidneys.
Am J Physiol. 251: 710-717.

5. Bustos-Obregon, E., Esveile, C., Contreras, J.,
Maurer, 1., Sarabia, L. (2006) Effects of Chronic
Simulated Hypobaric Hypoxia on Mouse Sper-
matogenesis. Int J] Morphol. 24: 481-488.

6. Dobyan, D.C., Nagle, R.B., Bulger, R.E. (1977)
Acute tubular necrosis in the rat kidney follow-
ing unstained hypotension. Lab Invest. 37: 411-
422.

7. Endre, Z.H., Ratcliffe, P.J., Tange, D.J., Fergu-
son, P., Radda, G.K., Ledingham, J.G.G. (1989)
Erythrocytes alter the pattern of renal hypoxic
injury: predominance of proximal tubular injury

S 2 o3 paendeid 0,5 51 U Fsd S U

Ol 454 58 09)5 L dglio 5 595 dily (il e i 09,5
g0 )3 (275 S g Sl 292 o sie (g el Bl I ialS
Josd ) S 505 sl zal)ly 2 s B 58l talef] o (690
99> 0dem gl (dgy (gl Jolw 1351 )93 02020 alg) (yag) yla3
) ladiun Jlad ¢ 5 o 43S jlab (9alS SaSour Lo
bl ()3l glad 9 S35 oy g sladiwn jlad j9d odmy
Al SaalS S 0g)5 b ol o o el (ol (9905l S Mz 2
Jutd 5l (36 ool Bl oy L VY s > oS 4 Brigitte
9IS (985 J1 (8L S Lags &S 03l (Lt ) 48 el A
(sla sl 5 S5 ot ) i o ol (g g 555 S5 oS
Sspedie e ] 03)95 S5 )3 ol (il &l o iy
oY Jggr Gyl clas a8 15,8 5))55 ] ke
JS 09,5 duanlio 3 o (slociand pm )3 oo olody (5 i3
EbCannd a5 ol 015 0005 5 e 53 sl 005 Eyr 9 3530
S i 5 S 4 i oy 1S S35 oy ) s
U5 1545 ol a3l S5 (S (5 YA 2l o sl s
Sl g Gentiobiose 4y 51w (63 jl 5 oo Cdly rawly g a5
0153 05 30,8 3,y .l o LS5 crocetin Dicarboxylic
baogs (S g (i 02 )8 gl 5 (S2ydl LS olsd 9 oo
Je 33 (35 ol 31 Ly )S (YY) YA) o 05 0313 LS (yrasg S
(9) 55 m Sk 3o 2 o 555 535 ] o
OywgyS 48 163,855 Y+ 0 Jlw 3 ol Ko g Hosseinzadeh
88 o S ol o (oSl 1 90352 415 (59 1 bl 1 4o
slaog)S 4 cpjlyhen Jid L lojen (g8 pol adlllas )5 (1Y)
OS> s 3o ol gl 48 gl lam A g5 Gile]
Sy 48 el 5l (B S s SISl il (03906
kB sl yiel )l (552l (19,85 (8l Ll chlise (gl isn jlales
S5 o A by cslo Sl 65 5 135 oy ) o)
09)5 L dusliie 13 45 031y wgS 5 o |y cladlone oy i
Sl ol a8 il 0as 5135 050 v ol 4 (o290l S
el o el 0 Yoo (ysmagS Laogs (S ST il g8
as by Lis Ve oF ) Ko g Naghizadeh S5 glaslllas > ]
3 (5 (80 535S Sl s bl 5 S
o oo 3T (el JIS03l Yoo (3osko 5 (g S 4 gk (V)
098Ul jiw ol 3 g ()T Jlb (sladios 5l (b gl
> s 3l (6 Sy 08,3 § g5 ] tlS sl Wl o
(W) 25 2lyee (hge 33 M s9lS
(sled g0 45 S sty 0L 00 o)L oy S Agi 5
13 o5 pie Cvge Jobas el Jlrsls 1105 4y 30y sl (6 ygllo

A



AYAY O o yled NY 690 ‘Lé.iaj.:e\: O\ad>d s

10.

11.

12.

13.

14.

15.

16.

17.

with moderate hypoxia. Clin Sci Lond. 76: 19-
29.

Ferrali, M., Ciccoli, L., Signorini, C., Comporti,
M. (1990) Iron release and erythrocyte damage
in allyl alcohol intoxication in mice. Biochem
Pharmacol. 40: 1485-1490.

Fine, L.G., Bandyopadhay, D., Norman, J.T.
(2000) Is there a common mechanism for the
progression of different types of renal diseases
other than proteinuria? Towards the unifying
theme of chronic hypoxia. Kidney Int Suppl. 75:
22-26.

Friedmann, B., Jost, J., Rating, T., Weller, E.,
Werle, E., Eckardt, K.U., Bértsch, P., Mairb&url,
H. (1999) Eftects of iron supplementation on to-
tal body hemoglobin during endurance training
at moderate altitude. Int J Sports Med. 20: 78-85.
Gorustovich, A.A., Steimetz, T., Giglio, M.J.,
Guglielmotti, M.B. (2006) A histomorphometric
study of alveolar bone modeling and remodeling
under experimental anaemia and polycythaemia
in rats. Arch Oral Biol. 51: 246-251.
Grigorovich, N.A. (1966) Pathogenesis of hemo-
lytic anemia caused by phenylhydrazine. Biull
Eksp Biol Med. 61: 126-129.

Hosseinzadeh, H., Modaghegh, M.H., Saffari Z.
(2009) Crocus sativus L. (Saffron) extract and
its active constituents (crocin and safranal) on
ischemia-reperfusion in rat skeletal muscle. Evid
Based Complement Alternat Med. 6: 343-350.
Hosseinzadeh, H., Sadeghnia, H.R., Ziaee, T,
Danaee, A. (2005) Protective effect of aqueous
saffron extract (Crocus sativus L.) and crocin, its
active constituent, on renal ischemia- reperfu-
sion -induced oxidative damage in rats. J Pharm
Pharmaceut Sci. 8: 387-393.

Kaissling, B., Spiess, S., Rinne, B., Le Hir, M.
(1993) Effects of Anemia On Morphology Of
Rat Renal Cortex. Am J Physiol. 264: 608-617.
Konoshima, T., Takasaki, M., Tokuda, H.,
Morimoto, S., Tanaka, H. (1998) Crocin and
Crocetine derivatives inhibit Skin tumor promo-
tion in mice. Phytother Res. 12: 400-404.

Lin, J.K., Wang, C.J. (1986) Protection of crocin
dyes on the acute hepatic damage induced by af-

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

ZA

latoxin B1 and dimethylnitrosamine in rats. Car-
cinogenesis. 7: 595-599.

Lipschitz, D.A., Cook, J.D., Finch, C.A. (1974)
A Clinical Evaluation of Serum Ferritin as an
Index of Iron Stores. N Engl J Med. 290: 1213-
1216.

Mousavi, S.H., Tayarani, N.Z., Parsace, H.
(2010) Protective Effect of Saffron Extract and
Crocin on Reactive Oxygen Species-Mediated
High Glucose-Induced Toxicity in PC12 Cells.
Cell Mol Neurobiol. 30: 185-191.

Naghizadeh, B., Broshki, M.T., Mofidpour, H.
(2006) Study of protective effect of Crocin in
cisplatin nephrotoxicity in rat. Iran Biomed J. 9:
281-286.

Ochiai, T., Ohno, S., Soeda, S., Tanaka, H.,
Shoyama, Y., Shimeno, H. (2006) Protective ef-
fects of carotenoids from saffron on neuronal in-
jury in vitro and in vivo. Biochim Biophys Acta.
1770: 578-584.

Puntarulo, S. (2005) Iron, oxidative stress and
human health. Mol Aspects Med. 26: 299-312.
Ravie, O., Lake, P.E. (1985) The phospholipids-
bound fatty acids of fowl and turkey spermato-
zoa. Anim Report Sci. 9:189-192.

Sharma, R.K., Agarwal, A. (1996) Role of reac-
tive oxygen species in male infertility. Urol. 48:
835-850.

Stevens, R.G., Jones, D.Y., Micozzi, M.S., Tay-
lor, P.R. (1988) Body Iron Stores and the Risk of
Cancer. N Engl J Med. 319: 1047-1052.
Thushara, R.M., Hemshekhar, M., Santhosh,
M.S., Jnaneshwari, S., Nayaka, S.C., Naveen,
S., Kemparaju, K., Girish, K. S. (2013) Crocin, a
dietary additive protects platelets from oxidative
stress-induced apoptosis and inhibits platelet ag-
gregation. Mol Cell Biochem. 373: 73-83.
Vakili, A., Einali, M.R., Bandegi A.R. (2012)
Protective Effect of Crocin against Cerebral
Ischemia in a Dose-Dependent Manner in a Rat
Model of Ischemic Stroke. J Stroke Cerebrovasc
Dis. 23: 106-113.

Vankatachalam, M.A., Bernard, D.B., Donohoe,
J.E., Levinsky, N.G. (1978) Ischemic damage
and repair in the rat proximal tubule: differ-

¥



54 S 52 0l 25 51 ol b U

ences among the SI, S2, and S3 segments.
Kidney Int. 14: 31-49.

29. Zheng, Y.Q., Liu, J.X., Wang, J.N. (2006) Effects
of crocin on reperfusion-induced oxidative/nitra-
tive injury to cerebral microvessels after global
cerebral ischemia. Brain Res. 1138: 86-94.




Original Journal of Veterinary Research. 73,1:63-70,2018 V.
Article

Effect of Phenylhydrazine-Induced Hemolytic Anemia on Renal
Cortex in Adult Mice: Protective Effect of Crocin

Adibmoradi, M."", Kalantari Hesari, A.!, Shahrooz, R.2, Asadi, M.R.}

'Department of Basic Science, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran
’Department of Basic Science, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

3Razi Vaccine & Serum Research Institute, Agricultural Research, Educationa and Extension
Organisation, Karaj, Iran

(Received 21 October 2017, Accepted 24 January 2018)

Abstract:

BACKGROUND: Hemolytic anemia and resultant hypoxia can cause a dysfunction in
the body functions. Iron delivered from hemolysis of erythrocytes can also stimulate oxi-
dative stress. OBJECTIVES: In this study, we aimed to investigate the protective effect of
crocin on renal quality in animals that were exposed against hemolytic anemia induced by
phenilhydrazine. METHODS: Forty-nine adult male mice (20-25 g) were grouped within
7 groups. First group was control and treated with normal saline, and test groups were
nominated as 2, 3, and 4 and were treated with phenyl hydrazine 2, 4, and 6 mg/100g/48
h (i.p.). Animals in groups 5, 6, and 7 were treated with Crocin (200 mg/k/day, i.p.) in
addition to 2, 4, and 6 mg/100g/48 h phenyl hydrazine. After 35 days, the blood samples
were collected directly from the heart and after centrifugation (5 min and 3000 rpm),
the serum samples were subjected to evaluate the Malondialehyde (MAD) level and total
antioxidant capacity (TAC), and renal cortex was fixed in 10% formal saline for Paraffin
sections after tissue processing sample staining with H&E method. RESULTS: This study
showed that hemolytic anemia affects proximal tubule of renal cortex, It was also shown
that the phenylhydrazine administration resulted in a dose-dependent declining of TAC
and the crocin administration was able to protect against TAC reduction. Moreover, PHN
increased MDA level in serum in a dose-dependent manner. Co-administration of crocin
with PHN significantly (p<0.05) reduced the rate of lipid peroxidation, while those groups
which were treated with crocin showed a remarkable improvement in testis parameters.
CONCLUSIONS: These results indicate a protective effect of crocin against the anemia-
related hypoxia on renal parameters. The protective capacity of crocin might relate to its

known antioxidant power.
Keyword: Hemolytic anemia, hypoxia, phenyl hydrazine, crocin, renal cortex

Figure Legends and Table Captions

Graph 1. The diameter of the capillary tuft and renal corpuscle (No significant difference was seen between the groups).
Graph 2. The height of the epithelial cells in distal convoluted tubule, urinary space and diameter of the distal convoluted tubule
lumen (No significant difference was seen between the groups).

Graph 3. The height of the epithelial cells in proximal convoluted tubule, diameter of proximal convoluted tubule lumen, diameter
of distal and proximal convoluted tubule nucleus (* indicates a significant difference (p<0.05) group with the control group).

Graph 4. Serum Total antioxidant capacity and lipid peroxidation (Malondialdehyde) (* indicates a significant difference (p<0.05)
group with the control group).

Figure 1. H&E Staining of renal tissue sections in control group (x400) / No. 1: renal corpuscle / No. 2: proximal convoluted tubule
/ No. 3: distal convoluted tubule, all tissue structure was normal condition.

Figure 2. H&E Staining of renal tissue sections in group that received phenyl hydrazine (x400). The heterochromatic nucleus that
have been colored more basophilic are shown with arrows.

Figure 3. H&E Staining of renal tissue sections in group that received phenyl hydrazine with crocin (x400).
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