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Abstract

Background and purpose: Hypoxia, a decrease in available oxygen reaching the tissues, may cause a
variety of physiological abnormalities. It is linked to the pathology of stroke, cardiovascular disease, and acute
mountain sickness. Hypoxia occurs especially in heart diseases, ischemia, and heart attack, and finally causing death.
Hypoxia causes oxidative stress involving the production of reactive oxygen species (ROS). Compounds with
antioxidant activity can scavenge ROS and can exhibit anti-hypoxic properties. Pomegranate (Punica granatum) is a
well-known fruit with very good anti-ischemic and antioxidant activities. Little is known about the protective effects
of pomegranate against hypoxia-induced lethality. Several medicinal plants have accepted anti-hypoxic activities. In
the present study, the protective effect of this fruit against hypoxia-induced lethality in mice was determined by three
different experimental models.

Materials and methods: Protective effects of methanolic extract of Pomegranate's seed and peel against
hypoxia-induced lethality in mice were evaluated by three experimental models of hypoxia, i.e. asphyctic, haemic,
and circulatory models. The latencies for death for mice were recorded. All the experimental procedures were
conducted by the NIH guidelines of the Laboratory Animal Care and Use. The Institutional Animal Ethical
Committee of Mazandaran University of Medical Sciences also approved the experimental protocol. In the asphyctic
hypoxic model, phenytoin (50 mg/kg, i.p.) and in the next two tests, propranolol (20 and 30 mg/kg, i.p.) were used as
the positive control. In all tests, Normal saline (0.5 ml, i.p.) was used as the negative control. One-way analysis of
variance (ANOVA) was performed followed by the Newman-Keuls multiple comparisons test was used to determine
the differences in means. All p values less than 5% were considered as significant.

Results: Extracts showed good anti-hypoxic activities in some tested models in mice. In the hemic model,
Peel extract at 250 mg/kg significantly prolonged mice survival time for about 4.8 minutes (P<0.001). At this dose, it
showed the same activity of propranolol 20 mg/kg which was used as positive control. In the circulatory antihypoxic
model, peel extract at 250 mg/kg, significantly increased the survival time by about 5.4 minutes (P<0.0001). At this
dose, the extract showed the same activity as propranolol 30 mg/kg (P>0.05). In the asphyctic anti hypoxic model,
seed extract at 250 mg/kg prolonged the survival time for 2.4 minutes in the control group. But this increase was not
statistically significant (P>0.05). Peel extract at 62.5 mg/kg prolonged the survival time for 4.2 minutes in the control
group, but this increase was also not statistically significant (P>0.05). Peel extract showed good activity in an
asphyctic model where at 125 mg/kg. It increased the survival time of mice about 2 times (P<0.0001). At this dose,
extract showed higher activity than phenytoin 50 mg/kg. The survival time for the group that received phenytoin was
29.60 + 2.51 minutes which was statistically significant than that of the control group (P<0.001).

Conclusion: Extracts showed very good protective effects against hypoxia in some tested models. In
particular, the effects in the asphyctic model of hypoxia were high. Peel extract was stronger than seed extract.
Phenolic compounds may be responsible for the anti-hypoxic activities of these extracts.

Keywords: hypoxia, asphyctic hypoxia; circulatory hypoxia; haemic hypoxia; Pomegranate, Punica granatum.

J Mazandaran Univ Med Sci 2024; 33 (230): 138-145 (Persian).

Corresponding Author: Mohammad Ali Ebrahimzadeh - Pharmaceutical Sciences Research Center, Hemoglobinopathy
Institute, Mazandaran University of Medical Sciences, Sari, Iran. (E-mail: azamnahvi.pedodontist@gmail.com)

138


https://jmums.mazums.ac.ir/article-1-19811-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

oIl s (S B} yee—L collHiilsa_) as
(IWA-1IE0) 11€6P Jlw  siaw] PWo s)lals  @gus § W 2)9s

(5J9w Yiigsn ja JUl Cuug, g aila uwSgumyil Culles | j)

' S 0 3
Yasl; IV JVWE S VE )
" LB rozo
"o padl pl e 3oz
bw

opd sdaie (S5 p 58 Gl lmial ol Ll e O Sl 53 3 e O3S | 2RI (oS s 1 B0 5 Al
3 B Mo 55 o gt &y (oS sen el lad o S8 6 S Golen s B8 B Solew s he A S5 L S gt
S 338 0 05T Jlab Dlpd W5 5 55k ol Com g (oS e 355 on e S5 e 4 Ll 3 5 03l fy (oS
oK) 5T Cdlad oS sl () gm0 300 HU1 . dins OLES S pean ST b 503 S Codm 1) 3 ol 15 e OISl 5T
S sep 3 AU (S8 il g3 U ablne SIS o sast 53 (oS DM g0l B asls o b SIS ST
33 U g labloes 51 pns Codn b andllan pl i Liyls oS e 53 (Slodd 4l Sl T e gayls OBLE I S s )ls s
Wy ol Calibue 25 Jlho 4 b (55 30 g0 53 (oS gt 31 3L n 5 S5 e Jlie

L o gt 03 oo st 3 56 mn 568 Jo blae 53 501 (S0 Con gy 5 4ils Lo ojlaae _lablows 1 ila g 9 3lge
&Lbﬁ&uﬁ‘};-\fcu.méﬁfaj\xlujyoxuaxjouj.uw)ﬁ@}s-oliﬁ,@}s-‘_Sa;'-wsﬁdm‘w
O azeS” ks plonil Al ST DUy Sl elial 5 Codl o o st 3 (NTH) Sty o s 3o 6l Joll s |
05 S S a00) o5 (B ( (S (oS n S 5338 by ST S5 55 Ol (S p ke oKsils
53y ST e S ST Oy 0 (Bl 51 S5hS 0 0 8 o ¥ 5 0) Ul 5 0 5ot S 53 53 5 (Bl J51s
i 358 pn OT bl 5 (1555T) s 50 il ST s a8 85187 e J 587 Ol st b e s ol
s b 8l s s ae o y3 0 51 FoSTP pslie s eslizal e Sole (o (M el shate

S dde 53 ol LS 555 Sl Bge 55 g9 Clad (S gt A 0ld Gl Glads (& o baojlas laaidl
alin 651 593 ol 53 (P<e/e vV )sls ol 80 aads F/A s gu>= La sl dfj_a OLa YO MO/KG 95 55 v gy 0)lze
Olaj e gss 538 ddo 53 YO MYKY 535 55 o g 0 )las .2,y ) w0 e J 287 Ol gie 40 45 Sbls Yo my/kg J 5,05,
AP>2/40) 313 5L 3 45 51V MOIKG J 5l 550 wlia 651 555 ol 53 (P /00 V) sls 2l 551 s O/F a5 g 3 15 &S e
A SRl ol Lal 6 Wb e 55 sl Olaj a3l o gn 43 V/F Ol e 40 YO MOIKG 533 3 ails o jlae ¢ i Jke 53
i 315 0l Ll 6l 550 aids B/Y 1y 68 e Ol SY/OMOIKY 555 55 oy 05leas (P>4/40) 355 yl5 gnn HLT
Y I gds 1y el 0La OYO MOIKY 55 53 .3ls lis (Sis Jde 53 o s 1 gy oslaae (P<2/00) 345 413 gxn 5 ,LT
o.L_;;fg,;eliﬁL;Lm,,?y;;,\_;ua,u)'ou)'.(Poha).s;;@l&}:gé;l;d)sé;la,w;pa\,; AP /oY) 55
AP/ ) Sy J S 05 S U (6 yls cmn Soalis 457 5 4iSs YA/FEY/BY o 5 b

oylas 35 W (Sist Jube 53055 4 05kas ,36 505 OLES 555 5l adie (5 5 53 o35 iblos Cleb o jlas rgliisun]
5L Lo ylae od oualie S gt 1 Ol 1 (5 5Kl Lil5 oo 5 LS 5 (gl gimn 5 413 05lae I 555 o g

SB35 0L (o8 e (G55 (oS et (S oS gt (oS 50 1S3l S 0]y

E-mail: zadeh20@yahoo.com  (gjlug,ls eaKasls el by A&l i LT 2 asle Wzl gl —0 3 aadlal Ghe Sz i giae ige
Ol ey (053 (S5 ke o8 € pualy pd 5 6 S5y (6 52il5 )

Ol 68 sl e b3l (55 ghe oLl ¢ U g oS gam a2 53 (9,15 ke i S 0 5Lasls S5 Y

Ol 68 sl c0ub3le (K55 ke o8l ¢ G g o g ot 55 ¢35 sk i S 0 3l X

VEYAY/D D oy gl VECYIATA L Dol S ol b VYA Sl f 6

W9 110 P siaw) ¢« PWe o)lasd «@gw § ¢, 3)9s ohjle (Al ek oGRSl dlas


https://jmums.mazums.ac.ir/article-1-19811-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

S0 g )3 )61 Cuwgy § wls (mSens (T Cullasd (b))

o il Sloys Lol 35 o o3liul anb e,
368 5 0lays ol 50350 03 28 Sl Gy
Al 0 ols (oS Bblows ¢ G5 (B (5oles O
Cbbloes Ly M) 5 G105 OISe 5 e o 2
5 e85 s olgdl Ao (i sl ysle andl i, s
ol 31555 e (oSl Jols K05 (glas )8
(PPl Bl g gy Slapst ) oy Tl T
.(V):)b}:j \Q_%J;Mﬁwﬁﬁﬁug}:‘“‘m’—.)u

re 3 oSl blie 53 Ul o jlas bl I
2 Erhe O35 S — oSl Sl 3135 s
IS 53 0558 5 50— Sl Sl (ol e e
235 p o= oSl ol 5 e e
ANl ol )58 ol s fse Oldadss
Sb 5 SLa )b oSS 4 e | S
5 J5 50 &S 15 (Network - pharmacology)
oda L (experimental validation) 2o e ylasl
el 515 Sl San HUl gy LT S0l o 5
wt.@|au¢@\¢mg§s50,§®uﬁ6|ﬂ
2 SRS spla T 2l (505 S 4 adllas
s 0L HUN Cw gy o5lae Lo 5 HIC2 (glad sha
ol 53 50 Sy o5l & A a8 8w il
Jge Slelis 1 3 058 5408 5l 36 K8 5 oS
ANl

VU B GO [ PSP PPN G [ { PV
PU A a8 et G WSl a1y o
ot (6 i HLS bl 53 6 S 2 oS LI
Sl NS s Fae DS 5 ak LSS
(S5 oy a3 HUl gy 5 &l S g ST

13,8 3 gy 3550 S 5 G55 s 8

b 59, 9 dlge
oy S0 5s [R.MAZUMS.3.REC.1402.17263

by 5 gldo # (OL50) gig Ok g 51Ul

doddo

@l il Sy ke gl oly o F o s 2 i
oolitul anw g dl )3 (gl 58T 55 (2olg 5 29,0
SLS 5 ol OLalE ol sl o)l LS
alox 3| i o LOT & g 3)ls Sl Joily &5 Lt
P15 4 dtn a3 5% 5 bs 5 L (LSS
s Sy A dex I (glos 28 (S50 Slebe
(o)l Lyls SISl ST 5 B As (sl STL
S35 s b DLS 5 opl ana 5 555 p Dbl
Joolse 4 1315 50 La LSS s ol ol S jae
Jeirs oS sen (N ledls fis 5 Slays
S 55 Bbe S ok 53 S el B
dle By B Glaslen 3 (B OS5 S
ooz 53 ¢ b 35 W5 (oSl S 32 i g aS
9 Sl Las g s 5 03 5 (5B oy S
ot e &5 a iy WIS o guS gt 55 S o
213 5L 53 G3gdome Hlaw Glag)ls &S pl 4 S
P SN ES s sy oS gn JSKie Jo 5o
5 i Lol &S (oS en (S OLS 5 8L L
3ie 53 OT 5 5 e 5 &8 a b 5)lpe 2alS
e Gl g (o5 5 53 (D) oo b3 4 (555 00
el et 8m (o ) (oS et 55 Vg S
Oleys jo by oS s 15l eslial 5 uw 51 sl
=S sp (BT GV e el o = VA S
3lgtoy Sla S 1 S Ol 4y Okl s

Mz 58 V=558 55 a5l opl 5 Shas
93 sPuUnica s &S (ghyls anlSs sy oal sl
el P granatum U1 o7 5 seie 65 o5 Conl 65
o g S5 Ol 4 01313 2 s)ls ol s 4 LU
Ol seasy HUl G gy (D)l 0l el 51 i
axrSloss ewmf (S S 055238 515 550 eSS
a5 U1 Sy ol LB st 5 o sy sla3 87 L
23 0liS bl ale Ol gie 4 OT sdxts (slas 5,8 LIs
S o Sl 53 Oy s0s 0,8 D)3 506 L

11€0 P s3awl « P a)ladd «@gw § ¢, 8)9s

ohdjle (i) ok sEibily alas )


https://jmums.mazums.ac.ir/article-1-19811-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

ulilSam g 39 lleS 02y

3233 5 55 B e (oS sp 53 e d S
Wby S s e J S Ol g I 500 5 S0 Juta

sy S pU (Sl ymee s
S g 53 e G b S (586Ul e
e Y0 Loyl 51 2 e +/0 (0905 plovi]
o DS glos 2 et ¥ 5 g o 5 2T
FagUVEr 53 Lol ¥ 51 ey 4 s0s ol 5 b gline
o)las a3 553 b sl gome Ol e i (5,8 03100
6305 31 e /0 WA b5l i 5y G b )
PRPL PPN CRAR R LR T
STl e YA 55 5 Sl ey 5 e 0/
FAO &g b 5o akda ¥ 51 ey OT o 5 b slon
MeanSD &) go 4 SleMbl i (5,8 011 2 sl
OT laze 5 4 5 &S by LT s 315
ol (512 12 IS4 o Kl sl (gl 35S 50

A slizal A g b OIS 51 (5L glaaal

S 9 aasl
s 53 Gl 51U gy g il Lilie o ylae
S gy sl 3 0L 5 5 1 G (S e ST
S14iss V/F 3 g0 2l Cor g0 VYO MGIKG 95 s
Sl me (bl b 51 aS A b hse Okile o3 Ola )
e 533 YL 53 oslae e Ll L(P>2/40) 555
9315 0L 35 Sl o et S Slas YO mO/KQ o
0 J,58 05,5 (6l aads Vo IMEAY I, S e ol
IS /5 il ol sls il 3l 4ids VO/FAEN /YA
280 P/ V)5 50l gme 65T i )
O/F+ 1,8 1a 0laj sul5 e ) sbas Yo MO/KY 53
03 LN g o jlae (P<a/v v o)) sls 58l dads
Ol > 5 1 I 5l b S 51 Y0 molkg 5
clajan s boylas ,56 () o jled Sl 5)(P>1/00)s15
S sy oplas ;36 Ll sy alin oa L VYO MG/KG 5 #Y/0

AP/ V)5 als o jlas 51 YL Colye s YO s 5Ll

(el oty 5575 GBT) (LS Sl (5157
LS 1 Laails 3l 5 0dd (6,8 sy Lo guo ki sl
Gao¥ sl aom 55 ¥ (glos) 05T 53 OAEESEs I
oo Y1) 25 535 4 6 o il &) s
bilas ojlas ol ol Gy 5 baails jlLds bus
s A3 S 00 sty S ag Ol gy b
¥osodd bls ol 1) e YO0 L 4l sba
OLL ys s Loy base (glos 53 Sl e 4 9,
$les 53 Jols Jilis 5 ods Ol as gazes (s 595
A 8 el M o (4, NCCSINEN /)
a3 5 b (5510 iy 3 Jol slao s
A5 3y (Go3) chle 4 5 > o dle e s eslizal
YO-YY 055 L 5 oo Sa e 51.OFAS slileny
o3l 035 ol b gy JoT sty szl 51 S 0 8
o Jolbos 8 o S adlllan 350 gloos 5 s S
RS Sy S s Sl o3 03 53 S5 3 30
5 OLE Sle am 3 YO U Yr ) Sl o 4 y3 o
(Sb el VY gy Sl VY (gloy93) olds,
Syt IR g OT 5 1 Ll s (0SS
ol Coley .0 8 513 La0T Lo jws s 415157
333 S 2 53 ) B S Aol 4 (S
94 ekl e Jb 5 ys o las o 51 2Y/0 mg/kg
3300 s Ol (gdm 9 ‘c..ob_ o o
cﬁwfwdu);.&))\quymw
Ol g o jliae (i) Slawo 515 555 5l das azds W
AR e 3 (latd i & o
sl e 4 &8 1 (6,8 gl it 0 .25 8 13
o315 513 55 s ST Ko 557wt & ¢ pebon!
&4+« mg/kg b S S S sep Jde 5 S
A2 A s e glajen P GuyF Sl A adds ¥
s O D35 4 s oS gn S 3 5 0slas
s 8 G5 (e dle s 53 53 ,2) V0 mglkg 5l
" e 035005 Olaj Ul D) oty oS gals ]
Olgeas oo Jbs 5 dlacus sles 53 s 3,8

NEL 1€l sidw) « PWo a)ladd «@qu § ¢, 8)93

ohdjle (Al eolc oGRSl alas


https://jmums.mazums.ac.ir/article-1-19811-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

S0 09 )3 )6 Cuwgy § Wls Sens (BT Cullas b))

355 5l o Hlew CIled YO MO/KY cod Cs s
S i WAE VY 511, 8 e 0laj g sls 0L
il ol sl )3l aids \O/FAEY/YA 4 J xS ey S
Jd sl (P<e/ove)) 55 yls gme SalS (g lT L
Ol 5> (slaass V/A il 3l Com g0 Yo MQ/KG 595 55
= LU als ojlae (P /4 D) s b fge 53 S e
il 95 YO MOIKY s odd Cod 595 op 5YL s
Far dd sl s 5 Ll Ol cplaly el Ol
395 53 KLl g o yle Ll ((P<v/00) 54
Y mg/Kg 593 55 Jsd sl 59 Islae (5 51 2Y/0 mglkg
Yo mg/Kg 595 53 JP sl 59, (P>2/00)sls Olis 5 &
La 550 Ohile oy Oloj 43 (glands ¥ il 8 Co g0
YO MQ/KY 553 55 LUl S g 0 ylas (P<t/er)) Ul
sls OLis s 45 51V mglkg J o sl 9 5 Jslas (61
5 a5l glas,lae 3L (Y o lai Hls 50)(P>4/00)
=S sen 53 \YOMOIKG 5 #Y/0 lajss 55 4Ll Gy
AEE L P>/ 0)s s e o a b Sy 25,8
als oylas 31 5YL Col,e 4 YO s )l G gy 0)lae

'(P<./...\)‘>ﬁ

* % %

Survival time (minute)
N
N

.
.

Dose (mg/kg)

)4_;\3 a)an_G y»{}:.:h Ls_:.-T;._:lbe 4_.»{'\.2.&:" 5)%:}‘#5-05

B . .« & Ao
Cd F 5 Gsm gm0 538 oS sula y3 JUl gy

FHFHRPL /) FFFEPL /00 )) e S e, S 4
ns:(P<+/+0) F*(P<:+/+0)

Survival time (minute)

Dose (mg/kg)

s 4ls ke oylae 6..5}._'.1\.& @T@béwlia:\ oslod 51305

S ¥ 5 s s 3 (G55 (oS s 53 JU iy
FHEPL /00 )) FFEFPL /00N (e J xS 0y - 8 4
ns:(P<:+/+0) *(P<+/+0)

RS e S e G P e (o
S0 a3 5 0 I senio (IS san
Sit s J s Sl b e s Lalil o
s ocdage el oS g i Sl
23 ONLS o Sliblons oSl 5 oS gn Sl 1l 5
S & o3l (s Dlados Sl odel G gl
Gol3gnn ssbar aids & 55> ¥ mglkg S5 5
gl ODP< /2 0)sls ol sdl Sgw ysly a0l
Y il g #Y/O MO/KG s S s Vg 5 ol gn
39555 3 (P<e/od) ws a g el Olaj ys aids
Ol s sz 51 dsd gl g alin g ,511YY0 mo/kg
IO 553 Lo o ose 5 &5 reslae (Yl
35 kB I J xS 05 & 4 s #Y/0 molkg
sl LU an 1,68 e 0lej 5 disls Ol 5 45
CAINYOMYKY 555 L o 3550 65 oo jlae L
O0)sIL
Ced 33 o5 Sy g ails Lk o ylae
oxlas g5 ol Ol 3 5 Sl G 3 8 (S s
VY 59> il 8l Com 50 \YO MOIKG 595 55 Sy
GoleT b 51 a8 i b b ge Oile o) Olej (glaids

AL s oslae een Lal ((P>1/40)3 53,5 sae

11€0 P 33aw) « PWe o)lasd «@gw § (1 3)9s

ohsjls (S eolc 2GSl alas 1S


https://jmums.mazums.ac.ir/article-1-19811-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

ulilSam g 39 lleS 02y
%
* ok ok k
*
401 .
ns ns Nm™-

Survival time (minute)
N
2

—
0 1
S “ <> Q \o ) H Q>
A AN N ZPU RN N
LY Y R QY &
Q‘(\

Dose (mg/kg)

Ul g g4l oyliae &5}96{1—;,‘:}\9 4 20 2F 0 5lols 18 g03

i JS 09,8 4 S ® G Gy gn 9> (S oS en
NS:(P<+/+0) F(P</ed) F**(P<e/ee)) FF**(P<a/ve )

O3 an Ol oo 8 5 53 4 S oS s Joa >
5SS LATP O s 5 (Jsho Cled 055
Pt S s bl 2l 53 ) Jsk Ceslis
(b Sladss ol Cwsay El 52 (ML
OLej 535 55 PYIOMKY 53 53 gokas [ ojlas
shas o> Il e A5 03 8 4 i 1 5 o
B3 Ol 3 5 5l 58 28 Jslee s 511 YO MO/KG s
oylas (Y39 o595 53 5l 58 Yomglkg 95 5>
o855 s slas (5,31 YO MIKY 555 55 ew |5
S8 e a 1Y mglKg 55 53 5 (P>2/40)
58 1 slaslac (YN(P< /4 01) 3 03 3l | OT
OLis 545 5l e auc._déujjs)srlio}:e
SIAYOMEIKG 555 55 5550 &5 s las Ll ¢5IL
535 53 55 0,5 olE ol (OBl (55 b wlin
5‘5}5/4_3&;.:._...36‘4_]&:-% J=6 5 sbas Yo mg/kg
OOP< /)Ll G s a1y 5 e 0lej 28
%_gj«_gq_;b);;_wﬁhrhérudl}_:m
soslas o 8 55 GAE AF/POLY/0F 5 Y+ O/AVEF/VA
S YANBEVVE 5 ey (5 53506 ¢S (sl s
AT sy o jlae 0 8 53 QE 17/Y 0 AY

oA el w5 Cd ) o
DS ) Jom i B 2alS amip 5 o IS s
0581 3L s pde Jsa adsho o 5333 8 oo
CYSHETIK S SR IW.Gr  Pr YE i I L
oslas o A3 Slidos 5 edeT Cwsas @l_:; 33
P>/ 0) i1k 6,56 #Yo mglkg 35 53 e S
il 8l 1y 0dsle 03 0les VYO MOIKY 5 53 Lal
535 33 ebar % o)L _ae (YV)(P<4/40) 315
ol STy La Ol 5 39 5 e #Y/0 mg/kg
dgd 1y 0dle ol Ol YYO MY/KG 93 s .50s
s oS Lal6P< /o V)sls il aids Y
o S o slas NP V)3 5y S 5l 5
o)lae Lal esls 9L 5 95 51 oasr  ablwe CJlad
ol Jlss Yo Mg/Kg 593 55 > 65—
O0)3lL

Sl )3 g5 Sl oL G g g ails  Lile o lae
33 4y oylame am S1 sl 0Lt 55 5l K
ol 58 50 4285 Y/F O e 4 (YO mMQ/KG ;95
R B P N TN RS- WP TN I
393 3 S gy oslas (P>0/00)3 505 Hls xe HlaT
233 WWIONEVVA 11, 68 e Ol #Y/0 mglkg
Lel sty Ll 331 4ads YYVPEV/YY & J xS 05 8 sl
s mime (ol a3 51 glaads F/Y il 8l ol
o= YO MalKg 595 55 oslas sl (P<e/00)5 40
Lt sl Olej 5 A3 8 5 GYb sl Ol
ol oy aiBs FO/YOED/OF 45 5 5905 pl 95 Lo &
350l sima kel L 510wl oy Olaj 53 il 53l
0 MO/KG 553 55 5 5 53 (e ol 53 (P<e/eevY)
22 0k 0l by HLS 4 Cte J ST O e
YA/F LYY 5 25 ol S 3L 3 (sLsoy S
IS 05,8 L (5l oimn gl 48T 55y aid
333 YL )3 Cengy ojlae L (P<e/e v ))ils
O Sess 6 Sl g AYO MOIKY 03 5 odd S
AV oyled 15 50 )(P<e /0 0) S slogy| o5 5 0

NEW 11D siaw) « P o)laidd «@guw § 1 0)9s

ohdjle (Al eolc oGRSl alas


https://jmums.mazums.ac.ir/article-1-19811-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

S0 09 )3 )6 Cuwgy § Wls Sens (BT Cullas b))

o)L-&j‘jJLg}_sC..w}i o)La.GJ.;U J}:Y‘aggzb-
CU&‘W}&J}?—}WQV\S‘};&J}};' &l

AL OT 53 i 5 s

o siils slaaaboll Jowls adlie ool
‘)‘ AL:_MI}JA_; 4\; "‘“:"L’g_gd (\VY?\‘ Cjia v\f) OJLN: 41

JAJ—?@JLSJ—‘“‘bw’J—;C‘—;ﬁl*‘QJL‘C’iL"
.(IRMAZUMS.3.REC.1402.17263)

References

1. Ekalu A, DamaHabilab J. Flavonoids as the
emerging therapeutic agents: A review of their
bioactivity,chemoprevention and chemotherapy
approach. J Med Herb 2019; 9(4): 209-220.

2. Yazdani S, Mohammadyan M, Hosseinzadeh
M.H, Ebrahimzadeh M.A. Evaluation of
antihypoxic activity of Kojic acid in mice.
Scientific Journal of Kurdistan University
of Medical Sciences SIKU 2023; 27(6): 1-12
(Persian).

3. Hosseinzadeh ~ MH, Shamshirian A,
Ebrahimzadeh MA. Dexamethasone Vs.
COVID-19: An experimental study in line
with the preliminary findings of a large trial.
Int J Clin Prac 2021; 75(6): €13943.

4. Middha SK, Usha T, Pande V. A review on
antihyperglycemic and antihepatoprotective
activity of eco-friendly Punica granatum peel
waste. Evid Based Complement Alternat Med
2013; 2013: 656172.

5. Jurenka J. Therapeutic applications of
pomegranate (Punica granatumL.): a review.
Altern Med Rev 2008; 13(2): 128-144.

6. Viuda-Martos M, Fern’andez-L opez J,
Perez-Alvarez JA. Pomegranate and itsmany

functional components as related to human

Sl 59 g Syl ploil 5o &7 sl S3 a0 5Y
dle S sl elian0lis ol sla, 586 51 S
B, 5B 5 e b O3 L e L
e3Y sy e Wl yh 55 5 odonin S pula L
o) Bl s s Sliala T oyl ol ol S0k
sty 533,85 oo ;S35 Ly sdon Ol e g 90
s 3 b e Ty s ylge ol Oliies Lo 0355 o0
23 s Bl Sl o jlas £ gama s
Jds yo 059 asoylae 36 5l Ol 5 ladu

health: a review,” Compr Rev Food Sci Food
Saf 2010; 9(2): 635-654.

7. Maphetu N, Unuofin JO, Masuku NP, Olisah
C, Lebelo SL. Medicinal uses, pharmacological
activities, phytochemistry, and the molecular
mechanisms of Punica granatum L.
(pomegranate) plant extracts: A review.
Biomed Pharmacother 2022; 153: 113256.

8. West T, Atzeva M, Holtzman DM. Pomegranate
polyphenols and resveratrol protect the
neonatal brain against hypoxic-ischemic
injury. Dev Neurosci 2007; 29(4-5): 363-372.

9. Ahmed MA, ElI Morsy EM, Ahmed AA.
Pomegranate extract protects against cerebral
ischemia/reperfusion injury and preserves
brain DNA integrity in rats. Life Sci 2014;
110(2): 61-69.

10. Sancaktutar AA, Bodakci MN, Hatipoglu
NK, Soylemez H, Basarili K, Turkcu G. The
protective effects of pomegranate extracts
against renal ischemia-reperfusion injury in
male rats. Urol Ann 2014; 6(1): 46-50.

11. Yayla M, Cetin D, Adali Y, Kilicle PA,
Toktay E. Potential therapeutic effect of
pomegranate seed oil on ovarian ischemia/
reperfusion injury in rats. Iran J Basic Med
Sci 2018; 21(12): 1262 (Persian).

11€0 P sidwl « PWo o)ladd «@gw § w0 3)9s

ohdjle (Al eokc oGRSl dlas 1SS


https://jmums.mazums.ac.ir/article-1-19811-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-11-06 ]

ulilSam g 39 lleS 02y

12.

13.

14.

15.

16.

17.

Yeerjiang A, Maimaitiyiming D, Yang T,
Fang L, Aihemaitituoheti A, Aimaiti M, et al.
Pomegranate Peel in the Amelioration
of High-Altitude Disease: A Network
Pharmacology and Molecular Docking Study
of Underlying Mechanisms. J Food Biochem
2023; 2023: 7186747.

Razani Z, Dastani M, Kazerani HR.
Cardioprotective effects of pomegranate
(Punica granatum) juice in patients with
ischemic heart disease. Phytother Res 2017;
31(11): 1731-1738.

Ebrahimzadeh MA, Nabavi SM, Nabavi SF,
Eslami B. Free radical scavenging ability of
methanolic extract of Hyoscyamus squarrosus
leaves. Pharmacologyonline 2009; 2: 796-802.
Kaveh K, Mohamadyan M, Ebrahimzadeh
MA. Antihypoxic activities of Sambucus
ebulus leaf and fruit and Myrtus communis
leaf in mice. J Mazandaran Uni Med Sci
2019; 29(176): 61-73 (Persian).
Ebrahimzadeh MA, Nabavi SM, Nabavi
SF, Eslami B. Antioxidant activity of
aqueous extract of Pyrus boissieriana fruit.
Pharmacologyonline 2009; 1: 1318-1323.
Nabavi SM, Ebrahimzadeh MA, Nabavi
SF, Bahramian F. In vitro antioxidant
activity of Phytolacca americana berries.
Pharmacologyonline 2009; 1(2009): 81-88.

18.

19.

20.

21.

22.

23.

Yazdani S, Mohammadyan M, Hosseinzadeh
MH, Ebrahimzadeh MA. Evaluation of
antihypoxic activity of Kojic acid in mice.
Scientific Journal of Kurdistan University of
Medical Sciences SIKU 2023; 27(6): 1-12
(Persian).

Ebrahimzadeh MA, Khalili M, Jafari N,
Zareh G, Farzin D, Amin G. Antihypoxic
activities of Crataegus pentaegyn and Crataegus
microphylla fruits-an in vivo assay. Braz J
Pharmaceut Sci 2018; 54(2): e17363.

Ataee R, Hasani H, Mohammadyan M,
Ebrahimzadeh MA. Antihypoxic activities of
aerial parts and roots of Ferula persica in Mice.
Journal of Mazandaran University of Medical
Sciences 2020; 30(189): 126-132 (Persian).
Shahbazee M, Mohammadyan M, Ebrahimzadeh
MA. Antihypoxic activities of Allium sativum
Flower in Mice. J Mazandaran Uni Med Sci
2019; 29(175): 145-149 (Persian).
Hosseinzadeh M.H, Ebrahimzadeh MA.
Antihypoxic activities of Hibiscus rosa-
sinensis in Mice. J Mazandaran Uni Med Sci
2020; 30(186): 133-140 (Persian).

Shahnazi R, Mehrdadfar F, Ebrahimzadeh
MA. Impact of extraction methods on total
phenolic and flavonoid contents, antioxidant
and antihypoxic properties of Allium
ampeloprasum in Mice. J Mazandaran Univ
Med Sci 2018; 27(158): 27-44 (Persian).

1E0  11€eP sidw) « PWo a)ladd «@gus § (W 5)93

ohdjle (Al eolc oGRSl alas


https://jmums.mazums.ac.ir/article-1-19811-en.html
http://www.tcpdf.org

