[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

C T,

~

Evaluation of Antioxidant and Antihypoxic Activities of
Convolvulus Fruticosus in Mice

Amin Baranit

Samaneh Rahimi?
Mohammad Hossein Hosseinzadeh®*
Ahmad Ramezani®
Mohammad Ali Ebrahimzadeh®*

1Ph.D Student of Medicinal Chemistry, Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran
2 Pharmacy Student, Ramsar Campus, Mazandaran University of Medical Sciences, Ramsar, Iran
3 pharm.D., Pharmaceutical Sciences Research Center, Mazandaran University of Medical Sciences, Sari, Iran
4 Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran
5 Clinical Pharmacist, Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran
6 Professor, Pharmaceutical Sciences Research Center, Mazandaran University of Medical Sciences, Sari, Iran

(Received September 3, 2023; Accepted May 11, 2024)

Abstract

Background and purpose: The Convolvulus genus (Convolvulaceae) is one of the medicinally and
economically important genera, including about 250 species broadly distributed worldwide. Many researchers
have paid attention to this genus because of its important phytochemical composition, biological activities, and
safety. The Convolvulus genus contains various chemical profiles such as flavonoids, phenolic acids,
coumarins, tannins, and essential oils. All the parts of these plants possess pharmacological activities such as
antimicrobial, anticancer, and antioxidant activities. This investigation was designed to study the antioxidant
and antihypoxic activities of C. fructicodus.

Materials and methods: The aerial parts were extracted by maceration with methanol as a solvent. In
this experimental study, antioxidant activities were evaluated by four methods, DPPH and nitric oxide radical
scavenging activities, iron chelatory capacity, and reducing power. Total phenolic and flavonoid contents were
also investigated. High-performance liquid chromatography was used for the determination of phenolic
compounds. The protective effects of extract at 62.5-250 mg/kg were evaluated against hypoxia-induced
lethality in mice by three experimental models of hypoxia, i.e. asphyctic, haemic, and circulatory. The time it
took for the mice to die (latency for death) was recorded in minutes. The Institutional Animal Ethical
Committee of Mazandaran University of Medical Sciences approved the experimental protocol. In the
asphyctic hypoxic model, phenytoin (50 mg/kg, i.p.) and in the next two tests, propranolol (20 mg/kg, i.p.)
were used as the positive control. Normal saline (0.5 ml, i.p.) was used as the negative control. Analysis of
variance was performed followed by Newman-Keuls multiple comparisons (by GraphPad Prism 8) to
determine the differences in means. The extract did not show any metal-chelating activity in the chelating test.

Results: Total phenolic and flavonoid contents of the extract were 113.37 GAE and 20.32 QE,
respectively. IC50 of extract for DPPH radical-scavenging activity and nitric oxide-scavenging were 85.28 and
177.40 pg/ml, respectively. The extract showed a good effect in reducing the power test and there was no
significant difference between extract and standard in higher concentrations (p>0.05). In the haemic model, the
extract showed a good and dose-dependent effect in all tested doses. The extract at 62.5 mg/kg increased the
survival time by about 2 minutes (P<0.01). At 250 mg/kg, the extract showed a similar effect to propranolol. In
the circulatory model, it showed very good completely dose-dependent effects. At 62.5 mg/kg, the extract
increased the survival time by more than 2 minutes (P<0.01). The extract at 250 mg/kg increased the survival time
by about 8 minutes (P<0.0001). The effect of the extract at 62.5 mg/kg was similar to propranolol. In the asphyctic
model, the extract did not show activity in any of the tested doses.

Conclusion: The presence of phenolic compounds in the extract can be responsible for the antioxidant
activity observed in the plant extract. By conducting anti-hypoxia tests in two models of haemic and circulatory
models, the extract was able to show good protective effects in increasing the survival time of mice. The good
antioxidant activity of this extract can be a possible mechanism for the anti-hypoxia activity.

Keywords: Convolvulus, asphyctic hypoxia, haemic hypoxia, circulatory hypoxia, antioxidant, flavonoid

J Mazandaran Univ Med Sci 2024; 34 (233): 203-212 (Persian).

Corresponding Author: Mohammad Ali Ebrahimzadeh - Faculty of Pharmacy, Mazandaran University of Medical Sciences,
Sari, Iran. (E-mail: zadeh20@yahoo.com)

203


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

o3l (—S W)y eg—L coll hiba_) as
(Po-PIP) 11Cal Jlw  slsd PRW o)lals  @)le2 § w )93

alS pwSgum L,.UT g lauuSl L,.uT Gdles (bUjjl
sJ3w yigo ja Convolvulus fruticosus

' SL el
rw; Gloww
0l STIWEARIUWE A OE 93
°63Lbo) o>l
T30 padl ol e 3oz

¥s

23S

SLYO seu Jols &Sl 59505 e Sla e S (Convolvulaceae s3! s) CoNVOIVUIUS - 185 9 dislw
(ter lomsd 523 DS 5 s 4 CONVOIVUIUS puier 4 Olioes 51 (5ol - Llokd 55 Olgar ol o 53 03 28 5 oty 48 ol
Gl o 5996 Asle iliue glacd (sla by (gl mizr cpl blos S a5 LT (3 e 55 o 5 (S5 s glac s
(S s el dile o g)ls eIl glyls BlS o (glacans plad bl oo Lo il 5 Lo oils cla 5 la 87 ¢ L8
sl 0l 1 b C. frUtICOSUS S e 5T 5 SlobanS | 5T Cdlad pany o 5 shaie @ anfllan oyl kit GlenST| 3T 5 Sl s

g_gw.,\_;(\_?a\djsudy}po,u%b;ﬂu,a\_:fdi\}_a C\xtdﬁfwu.o (o s ol 53 b hgy 9 dlge
SUS WS Cas 5 S aiS el Cas (LSS 5 1531 ISl DPPH 51T U0l (6511 ol 5 e b ST ST
2> S 5 Gl jasi5 ¢l YU gL L mle SIS 5les S dd b5l ki 5 B ob (gl gomn A ot 8T
L o hsn 35 (oS o 5 B o 565 a blin 53 #Y/0-Y0 MOIKG (slajss 55 ojlae clablows 5105, 8 40 )lae
G a8 s (6,8 05101 483 4 La i go Ol o3 Oaj 13 S 3 bl 3ose S Ol 5 S5 (S ke
(Sl J515 D MYKG) (15 5 5 ¢ St oS good od 533,81y (uleT S50 55 Oile (S e ol
e e J 28 Olgea (e Jlo 5.8, )8 4 e J 287 Ol ey ((Blawo o1 < Yo MOIKG J 8 5l 5 obas s 95 53
o N e 5 e A i gy OS5l 5SS S e g OT Clate 5 g G iyl TS 48 8
s oslizal b, Kl

25 e 5 0 G TITY 3 SIS 0 A VWAV sl 55 4 oo (5435596 5 5 ¢ 51 oms iy
WY/Ee 5 AB/YA i s o slaas (gl o L LS ST 25 s DPPH 513T LSSl (g 51u0! plis 53 1Cs0 lde 5 3 o luas s’sz"
,a,ww‘6,\;6@,;m;_;\};\;gt.u;,s,'\jmw@;ﬁ&,;;\wm.,\AT\:W@J;gdt,‘ﬁr;bi_.a
23 S5 S s 53 o jlae SIS (g I Uf.u;f‘t:}u s g3 oylas (P> /0 0) il 5 o s YL claclale 55 5kl
Lo sse 53 sl Olaj 5o 4ids ¥ sgdo il 53l o g0 #Y/0 MOIKG 55 303 OLES 3 55 51 (6595 4 aasly 9 o5 Slclajgs les
pEppE. Jn)f S 32 53 (P>/20)315 Ol 3 5 SIS gl 9, alie (6 51YO MOIKY 593 55 o slas (P<+/+0) s 42>
Od5le 0u5 3 Ol il 3l o ge 4285 Y 51 2 FY/O MOIKG 5 505 OLES (6595 4 dtly 9 5 Ol ST claj s sled 5 ol
FY/O MYIKY 553 53 oslae 56 (P<s/v v V)sls Jil 1y G Ol 4ads A YO MG/KG 555 53 oylas .(P<+/+0)ds b i 4o )5
.:\xQW:P}\&&éaﬁwéhjﬁsjhﬁi@A):aJLA_cc;A&J«.f}?:AQMJJ;.(P>~/'O):ﬁQLLJJ)!_,S\J%}J;’)

osbas Al olE o jlas 53 odd sdalie SISl 5T Clad sl J s il 5 n w05l 53 b DS 5 5 g g it
I g e Dl 5 20 8 4 ls 5 5 oS e e 53 03 oS s ST 4 b e e il
L5 e opleas ol SIS ST O g Cullad das OLaS 3 550 51 g gt Caliies Lol 5 53 (65 50 Sla 5 50 Oile 05 Ol
NP WP UNIF JP P IC PO

L5 553 ST | 5T (55 oo sn ¢ S oS sen (G 53,5 (S s o 35S 1548 s oSl

E-mail: zadeh20@yahoo.com 3l ols 0aSCails plael by Kl o T 2 asle W zeslS 16 =03 @adll Gledee i ghune g0
Ol 68 sl c0ub3le (K55 oo B0 €3l odSTE5 ¢ g 513 (gmt slitos )

Ol ol y Oy 3l éﬁﬁ (s}l:« o&sls sl y 3 cSilws,ls (g smiils Y

Q\xh‘g)ucol)wujl.«éix(}lpalf,‘;}l:gd,)\:plc;;LS.,B;J;)M)‘LU)I:):SLY’

RS PR RS R SN S H PP PR FPRLCE P

Ol el Iyl (K25 o ke o831 (gl g 51 oSl ¢l (53lus s janainie .0

Ol el 0153 (S ke o313 ¢ 03513 p ol i S e el £

LAAATA RRSR VRN : S-Sl g ol 6 VEY/BNY DBl 6 P

1€ 10 s13)4 « PIOW a)Lais «@)led § (W 2)93 ohjle (Al eolc oGSl alas Polc


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ul)lSnb g 15l gasl

NN P B G (TR S KW P - S S P
sobin Lol ety Cos 4y oL (il STl (5T
Wb o8 Dbyd 5 ags 5o Sl ol 5l i 2
e (s ) 53 (WAl ol oslaz
P UM P SN TS gy RE
ST GLadLSSsly il pls & glabg) b SIS
Cod 5 S S el Cus (LS ¢S 25 5 DPPH
oot b S gen T EJ 5 o] Fusads

LB I E s

b9 9 dlge
oS (s (o d elle 5
R @ﬂto, 055 59, aibi 5IC. fruticosus
A plowl Jplse 53 Ol g5 L (6,5 o)las

0N (Lo 5 #/F 3Lkl y)

ST T (sla s
— s B Sleslinl U (J 58 6 (gl ses
S0 4 gl 5 o5 S SVl ol y IS g
NS Ol del SSCIE 51t b 51 o5l
a5 plowl ot S35 i) b gl 306 O e
FANF eslar 05 53 e S 0 5 s dolre ) 50
35 3 ST ST Sl o shatess L5 8
Cadisee glacble jiml ¢S . as o3l wl DPPH
(@id3 V0 3| s 9 5L5I DPPH Jglowe Ml Y 4 o jlae
S Sl o s S5 e gl OV s e
ONLE b LS eds o185 e 5o b 3l ojlas
Jodoes 5 Dlis 3L L ojlas Sl Calee g bale
52433 Y 5l ey 5 b bgliee Al (68 sy
5 el Sl IS (6 5 L Do plen 53 B (sles
JEN [ WY P R R W 7 A - I R i f
AV 53 Gl IS S s+ /) e
Sillels 4 Ol 25! osbie 4 QNS 313
clacble U T oyl «(NO) L LSS 2

doddo
ol sla solew 5 I 55T eSS,
3Ll O 5 9 Sy 5T ¢ oS o
GBIl ol Sl o se OIS ST.0) S o
SO3TOLS D ks 4 KI5 0 (oS gen (D5 00 35T
Gy S5 (M 1 Sy sl fele 5 ol e
el By o 5 B Sl e 53 e 5 S5 e 5 5L
el Oloys 5 (6 Kb )3 S et 5T DS 5
(oSl O (63150 33 S ged (L5 0 LS 4
oy BU I (S o 55 805505 5 Ol caSis
55 OT 1 (b OIS e (il g0 S >
SLALE 5 Sl 3 (HASL e (55,5 SN
oS =T L oSy ol 5 g5 S 0
O s 5l @V (oS g (ST b o5
OLalE 505 4,5 YO+ ConVOIVUIUS i (B-AX) sl
LS 5 @3l sl sl i ol 4 e
O 5ST AT dads 5 5 ok 5596 e 51 pland
bl 5 s ST a3 gl a5 o
S e dibe s lew Oloys LOT () ks
S A (b sla ol 5 (gl s cabiil 001
C. piloselifolius <SG 5 ) so slacdlab (V)L 5,5 oo
4 C. piloselifolius 4 C. arvensis (@35 b Ol e 4
=y 53 C.prostratus s se 55 Li, oS Hlge Ol 5o
oLT (855 A0NCauloas 3158wl 3T
O s AR OISt (5T a1 352558 ¢St
db ol 5355 A (el olilS s (O S
5 aibl oins (Bl 8l (055 3 g ke 9 S0
C. arvensis 5 C. pluricaulis ! 0 s,z Oleys
Slams 3 C. fruticosus LS (¥ )l esls Ol
s 53 Oledbl .l 05 2.8 glaastls | g
Al e STl oL S ) 685 5 S
OT 31,15 o) 5 syl s 526 cLa s sLa S
A oLE ol aS SIS (gl gimma 5 ol 0k I S

OT 31 oms adaz 51 A JSJI s 5 035 Ao

Pod 1€ sla)d « PIOW o)Ladd «@)len 9 (W 2)93

ohdjle Al eolc oGl alas


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ubges )s C. fruticosus L,mﬁq_f\g.mbiﬁ 0 3aamSl BT cullesd

GS_J_»»‘ v\.;-nﬁ" 90509 uT JAL&) B M 9 (d‘ybﬂ)
(ol SSIE (2318 10903 50 (Ao y5 & IS
5l ST 5 el S5l ST 51 el S

R obL&w‘ﬂJﬁ»M}@bw 6‘;10.:3))

S 9 sl
Jalins ejloas 3335 30 I 55 65 (5l 32
sokas 0 8 53 deal SJE 0 8 Lo VIF/FVER/OA
0S5 koo YH/FYEY/IQ Uslan (65 555506 o5 (51 sioms
O Cod 3T Cmwsds o )lae f;)’ O 555
! = 1Cs0 Jluis DPPH 13T JLSS sl &Slaslpls
FAY/AY pg/ml el &SKo s gl 9 AD/YA o lae
LS bl oy ae clalllan Loy dT S
YA+ ug/ml 5 1Cs0 «Jow o1 55 C. pilosellifolius
= C. arvensis oL.S Ll o las .5ls Ol 3 5 |
Gl pls an Jue 5 ks S0 S 3 ag
510V=Y+ v pg/ml o3 gdmee 43 ICs0 DPPH JL 1,
3 C. prostrates gl ,— jldie ol ols GLES 5 4
()35 YVO/+ pg/ml G AF/O o Calibes S0 5uSTT 3
Slad 5S4 51y C. pluricaulis Lk o 5lae
ICs0 DPPH LSS5l (5101 pls 4 dute )3 e akims
5 bl oyluas ()3l OLis 5= 5IFY pg/ml il ,
@3l pls asy Ju— ;3 C. arvensis gleul |5
/YN pg/ml 5 %)/ Jslas ICs0 (DPPH JI sl
oslas STl T Cdleb L(r)sls OLES 5 45
ils 5 laibe ol 53 ol G > ik
2oy e)ls FauSlol &yds ) ojlai sy
s glachle 53 das e OlES & el s b d e
S ool b awlie j3 glia Jleslae A vpg/ml
oL 51 SaSla| S pus s s 5l 0Lt 5 5
g Sl Jsloslae 5 Jsile oslae (C. arvensis
Sl Ll isls ol &}}J:_.dl;i}zrn‘\f.\.i«

.(Y\))}: ;VL )L:m.i Ls?t.w‘ J:ﬂ aJLsAF

A alres oslae bug g 23 e J gl L Callibne
FogbOFF )3 e ¢ & B85 (I3 51 ey 5
S LS O Sy ey ite 4 .00 LS 313
Jsb 5o Sl g i aslinal o555 o jme Sl el T

QDL 313 256 OFY - 5o

Sl sbwd sy
AL s YO mg/kg 5 VYO PY/D slajes
A oslinal p S YO-YA 055k 5 (S sl
P38 S 3 53 5 ks 5 ) G (oS gen 3
S sl Jale Ol pteany oy o i I (G0
J1s oy Sl da aads ¥ L eslatal WS g
slawl ool coylas 51 a5 50 slajss (Slio
4 (S g LS J1AS G5 P D) oty (oS st
Jla 5 03,5 L acglie 3 05k 055 Olej &y o
o T i S e i B
wylas 5l s, 50 lajss Slw Jls Giy5 )l
Wb B s (Sl abaioee S 5 Ol
P el 53 L0 S gen Sl a s
W 42aS A 8 oslial Sy ,wd Slos S
A 1y (ileT ST Oputisle (S o she oKl
4«5 (IRMAZUMS. REC.1398.5999) 5, <
HUT s 358 MeantSD &y s 4 SLedb|
Sl A5 s OT CBlate 5 4 5 S5 il
P<+/00 Jlaz b gl .2y S 4 s o S0be glie

A AZ:QJ?JE)J)‘J@M

HPLC Y LIS b ple 51,8 les S Sa8 4 (5 okt
(P Ay e (K-1001 Jus) HPLC e

Sl aT spl Yo o5 == L (Rheodyne ., 5
Knauer 31 K-2600 Ju—s UV-Vis (5 e 555 5 2Kl
LadM> _soles . As 05lizal ODS-C18 O g 1 cOLaJT

A D> Jols ikl 8 e 5 HPLC ol L

1Co 10 s1a)a « PR 2)Laiks «@)lgd § (W 8)9>

ohjle (Al eolc oGSl alas Poty


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ul)lSnb g 15l gasl

ol Ol ol 3, 8 VF/AY pg/ml
= $ls= Je & s C.oprostratus slawST| sT
23 e—as ghiles SIC. prostratus .ol odd 4ol
#5555 DL ol s sLa o
el 51 86 S s ek ys 1) jre SISl ST
(003,57 3 e s3I T 5 S 09 20
SIS =T e C. pluricaulis J 561 o jlas
JLSsl) Hlge Sdlab als OLis 545 51 g o5 L6
Ayl ol g2 Olalllas (Ao 3 MVY) AST, s
U eolas 5o 1y g 5D s 5y 0 slas 65,
()als plas

Canw 53 C.arvensis dS obslses o Jlad
S adlas 5550 e 55 Jgelinlyly A6 guS
C. arvensis J 5l o )lae 45 505 0las mls .28 8
Tl b ae ralST Esl (Mg/kg oe e 5 ¥ )
Sl i o sy (o 5 oS gl 3T
S AL e 31 315 I Sl s
b (55 adlllas ¢SS0, S ol C. arvensis
SlhST =T J1C. arvensis sl o5V 5 e
Sl 28 8 53 dd o 25 51 68 S 53 6
it ) 53 Calien e 8 ¢ game )3 (1131 LS
Al g SIS ST Sl

Shlajes slad 53 Gt S sud 53 0sles
522l DL s 5 5l (6553 4 il 5 o5
S hss 53 sl Ol ol 31 C 50 #Y/0 Mg/kg
AP</00) A 4ads \W/ENE YV w adds V VA /PY
a3 VO/FAEY/ A as nl 3l o YO mglkg a3 s
S0 malkg 595 55 o jlaas (P<+/+V)deu,
S g 03 313 DL s S s sl s 5 4l
s DA S s eslas s s B0 8
=50 FY/OMOIKG 55 505 OLLS (6593 4 amly
WAYENV/YY 5L b pe 3 040k ol ) Olej il 58l
il L (P /00t aids VW/YVEV/AY & 4ids

a@ds \O/ FEV/ A s Ol a1 VYO MO/KY 4 93

Extract Vit C
3
y 25 ) _ T
3, = T 1 I
2 . l
;15 T
> T 1
2.1
) I !
05
1
0
50 100 200 400 800
(i (sloo 3 059 ,500) cale

sl rh\;‘ oyl ;J_..‘SL?J O3 i) ole 518 g—ed

& omely 9 9 C. fruticosus

(b LS S 5 JLSSsly (10 pls 4 s o
o 555 &l 3 WY/F+ o,luae (5l ICsp I i
5 HFloe ojlas (s ol 55 T Cows 4 )8F pg/ml
5 ¥ 1Y sl ICso C. arvensis oS sl L5
i S 45,5 5148 Wisls OLis 3 = 51 OV/0 pg/ml
LS8 5 1) 5y 5555 bl G )
oz 5l g3L 5 i gmae OLa) ply &S5 Ol e
..x_‘.prl_éi\gg)}_n}:u;db_sa.uf:u?
3 5 Stie ST 5 ST (glmoisS g
=S s (YOIl L w5 Ol slaac
absm 3Ty sNO o 5l iy 5 Wl o e
RIB s oS gn 33 8 o Sl LS S
K 5 oiS Hlgs 355 b oz OsmmlinST
Lo OS5 alST oo o Sl LS
AV RLST S 5 10l pls & wlol ol 55 o0
oS sep 505 S Bl dal g S ol A
O5meS T Iltd Ol y3 alemDe JulB 2ol 58l o g0
e n T S OIS AT 0 F o
o3 basslee 5L ol ol 5 (DL S e CJJm
b e 5 oS et ST Sl
S oaT FasSods Cams b oylae
MO Hlgs Cuil s Frr pg/ml SLke s sls Olis 5 &
EDTA b._:fjlcso Ol s OLES 3 65 1 (g s
S 3 el Cawsa W F pg/ml (5l kul S 5)

12 1Cs0 e C. prostrates (gl » T oS s

PoV  11Ce 1 sla)a « PIOW o)lais «@)led 9 (- 8)93

ohdjle Al eolc oGl alas


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ubges )s C. fruticosus L,mﬁq_f\g.mbiﬁ 0 3aamSl BT cullesd

2o 1y AT sla e Ol o) Olej s s
RO S NS I 7 S DRV RV e R B S R E
sl O g pn OBLE (55 51 Jte ) 53 e 5 G
Foomglkg slajss U (oo &Sy ¢ 5 S5
593 53 5 S Vg 3 4oy 0 jlias (A oalie
4S50 0L 3 Sl anlllas gl (MV)3 55 5e Y/
3 oS g 1 e 3 6 3 e jlas
Lajss solad 53 o)las ¢ S5 (oS sod Jbo 3
ol 03 3l DL 555 5l (6595 an atuls 5 o5 )
lyla g ¢S 00l Y MOKY Jgl sl s s
383 53 oslmae (P<e/r e V)sls il sla_a350/V

sl Ol s a5 5 J sl gl s, alin g 51 (YO mg/kg

KVO)uJJﬂ>}Q)
ns
201 *
:q_‘_)\ % =
g 154 X -
= * == . .
E
(]
£
<
2
2
>
(/) T
< Q Q
N v
R
Q\

Dose (mg/kg)

sl ol Jle ojlas oS sole (BT Clab ¥ 0led sl093
oz Shsn 03 S5 oS sun 53 C. fruticosus LS
(e J28) ol Jlo i J 287 05 F 4 S 9Dt | ¥

notsignificant :ns  (P<+/+0 ¥ (P<ay/v e\ HEEE

Jdéu g’trj‘fﬁbf); E*J§4L*é;<j‘J}J}ﬂjLiﬂ

Sl 5)ls ol LS o Clablons  aSsl 5 (oS soan
éf”k)’“rJ§4L“é"Jﬁruf<F€|JgiEJJﬁrf%‘urij
Clm 4SS o 33T 15 T J 5SS S g
s e Gaal 58l 058 s S s |y S alae
o=l 03 0SS sl Jes pl 5155,

Y0 m/Kg 52 5o oylae (P<t/r eV,
(el 31 s A) ol 0Lt 555 5 gyt by
5 #Y/0 mg/Kg 355 53 o jl—ae S5 (P<+/r00Y)
S \YOMOIKG 553 55 35 alin Jsd 5l 50 5
S YO MQ/KG 555 55 5 (P<+/40) Js-T sl 55
33 (Y oylas Sl ead) P<e/ee s V) s OT 51 5 648
G393 51K mp 53 0 las (it S g

S0l 3 ) adled ol s

* %k %k %k
%
2519 ns
o
5 201 oy
E=
\E/ *kkk
 15- x
E
3
2
2
>
n
T
Lo P
X
Q\

Dose (mg/kg)

&5 gl J ke oslas (S sen (ST SIlad Y 0leds Sloged
O 555 oS smm 3 C. fruticosus ol
(e 02 ol e J 287058 a4 s OB ¥

not significant :ns  (P<+/+0 ¥ (P<aye vy FEEE

P35 03 e Jolo S Ol 4 (oS g SEE

S B OYM (e b L g slen & 5
3 b OLS 5.l old jedein VA= 558
5 A1 s oS g ST Cled g ls
) g 03 gukomn Olays 3 e3lizal ol ulal oy
Ll i Kis oS ped Jdee (Y)L,05 | baggsles
33 S e 3 S5k 53 1y 058 5 5aS
53550l &8 Jsike ojlae (i sl 1S
olae AYOMYKY 353 55 5o J5 Jglas ojlas
J 5l o )lae 5 Aloysia citrodora <8 - J 45U

auil g YO mglkg ;95 43 Vicia cracca gl ss ¢l-Ll

1€ 10 s13)4 « POW a)Lais «@)lgd 9 (W 8)93

ohdjle (i) eokc sl dlas PoA


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ul)lSnb g 15l gasl

Ol Moty 5 Ol 535 3,08 g0 (535 2 (it K55 4]
~I1C. arvensis Ll e, 31 .(F)s S Jlas!
old S 28 5 T 3 Gy Susslis
4 awly el LU dbuly a4, ol Ol
BEYCE{ P ppE RN B S RGE | B PE - CL’U‘V?NK
531588 0 Olaj 5 Al dde (S er @Sl 2alS
R NH e B R HES

Sr VP (o3l o5lae & 513 QL HPLC s
el S5l 5S7 5l 05 s WY (o5l gl 0 8
1S53 0S5 oo OIA 5 dal &S5 5 0 5 Ja VI
Jols (b SLS 5 51 s 098k o 53 08
S sp (BT b g 526 5 b slaknl &
33 OS5 ol b (PNl 0l s 158
S 5 5T D 1 (555 ks 5 o 0l
;;l_,;;),_,a}dﬁﬁmbg:)\ 5L okl odalive
SIS 5 0alE s ST (5T el 5
NS el o3y g S cplplawl )3 (PRIl o
Sie oLl dle S uls sdiasolis sla, ST
Lot Ll 55508 5 gt mbas Ly 058 T gL
Sl oY 4o g Sose Lal 6350 odmi (oS sla
© p e pl (PO 5y SlisleST oyl el
05 o iy 535,58 85 )8 Cys g Ol g
S i 533550 pl Dliies L

G35 5 55 oS smla A 53 53 0)Luas
Olej hali3l 53 (g (ibloe DI ST Codls G
355 5l oS e Caliiee Lol L5 55 s hge OUiLe oS
Ol gmeas .AJbSGAJ;éQl?:fJSM)};-) das Olis
s Sl sl Sl ol 5 5 ele
Slor! oedlSe Sl 5 o 05lae pl SIS ST

AL S s ST Sl 69 S

Slomw @il (5Ll andy 4bOLY Jol Wlas oyl

-L.&lau.a J..mo‘) Bl ngl...«aj)b a.&.@lb BR8]

Delphinium elbursense /s pll J 51 o jlae Jute
Voo mglKg 53 55 el opme Jgleoslae
SVUMEVAF B 3 5 & 1y 0ble o3 Ole ) dizesl
OBXF)P<e /v oY )das il 81 aads YY/ VAL /YY
OLalS 1 galuws (5,108 3151 ola i)l S Rt
s> Arenaria kansuensis S35 yius o jlas O speen
g5 3T U5 Jgbe oyliae &+ 0 mglkg o
sla )5 MSls,un ojlas # o mglkg 553 55
osl_ze O+ ma/kg ;95 ys Eriobotrya japonica
YO MGKG 555 55 o J5 5 53,8 |8 Sl
Js3 »> Hypericum scabrum | 4» ¢l-ul T oslas
Je 53 (FF-raar) Conl sy Ol 4 ¥V/ YO Mg/kg
SYOMYKG 55 o ojbas O 535 oS smla
Ol 4 Lot e 53 Oble 0 Olej 21531 o o
SU s sl gl s 53U alie oS A5 4ids ¥/
53255 5 d 50505 5 e MOk VYO j55 55 0)leas
o (P<e/e e Y) o OT 5l Sss sl YOr mglkg
FEebop 558 4wy (oS sule 5o il
5mS Jaom b b IS )3 5 S8 s
ogn Js b 0gamST3 ot Slallas 3.5 5
Ll Ver MYIKG 553 53 &S5 5 S s ol
3 (Bl T (sla b e Obile 0§ Olej o 5 4
SYNHVEYM as J, =S 05, 8 43 aads 4/Y4£4/40
g Byl 45 Wins ) 3l 4ids YR/FFEA/NY
IS stk 05815 o en P</0 ) 5
oylas «(P<+/+ V) Frr mg/kg 553 55 K5 3T
Yoo mglkg 553 3 45 S oS glpa el Jslse
Aloysia citrodora <8 -, J bl o lae (P<+/++))
2 ok ol S8 I ke ojlae 5 Y0 mg/kg 53 5
Ol 555 | e 05 J=lB Sl 51 2Y/0 mglkg s
35 e ol oyl (3 a1E 5 r YA sl
osba JiS 05 8 4 i 15 G 0lej VYO MK 53

(P05l il 31 425 F s g (5ol5 me
A1 C. pluricaulis oL S J b1 oylas

Poq  1ISa I sls)a o PR o)lald «@)les g (w 0)93

ohdjle Al eolc oGl alas


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ubges )s C. fruticosus L,mﬁq_f\g.mbiﬁ 0 3aamSl BT cullesd

References

1.

. Khalili - M,

Nabavi SF, Nabavi SM, Ebrahimzadeh MA,
Jafari N, Yazdanpanah S. Biological activities
of freshwater algae, Spirogyra singularis
Nordstedt. J Aquat Food Prod Technol 2013;
22(1): 58-65.

. Ebrahimzadeh MA, Nabavi SM, Nabavi SF,

Eslami B. Free radical scavenging ability of
methanolic extract of Hyoscyamus squarrosus
leaves. Pharmacologyonline 2009; 2: 796-802.
Dehdar T, Hamedi F,
Ebrahimzadeh MA, Karami M. Antihypoxic
activities of Eryngium caucasicum and Urtica
dioica. Eur Rev Med Pharmacol Sci 2015;
19(17): 3282-3285.

. Ostrovskaya RU. Differences in the mechanism

of antihypoxic action of benzodiazepine
receptor agonists and muscimol. Biull Eksp
Biol Med 2008; 98(10): 436-439.

. Ebrahimzadeh MA, Gharekhani M, Ghorbani

M, Dargany P. Effect of extract of aerial
parts of Urtica dioica (Urticaceae) on the
stability of soybean oil. Trop J Pharm Res
2015; 14(1): 125-131.

. Ebrahimzadeh MA, Nabavi SF, Nabavi SM.

Antioxidant activity of leaves and inflorescence
of Eryngium caucasicum Trautv at flowering
stage. Pharmacog Res 2009; 1(6): 435-439.

. Ebrahimzadeh M, Bahramian F. Antioxidant

activity of Crataegus pentaegyna subsp.
elburensis fruits extracts. Pak J Biol Sci
2009; 12(5): 413-4109.

. 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 Pharm Sci 2018; 54(2): e17363.

. Salehi B, Krochmal-Marczak B, Skiba D,

Patra JK, Das SK, Das G, et al. Convolvulus

10.

11.

12.

13.

14.

15.

16.

plant—A comprehensive  review from
phytochemical composition to pharmacy.
Phytother Res 2020; 34(2): 315-328.

Sethiya NK, Mishra S.

ethnomedicinal uses and phyto-pharmacology

Review on

of memory boosting herb Convolvulus
pluricaulis  Choisy. Australian J Med
Herbalism 2010; 22(1): 19-25.

Rachitha P, Krupashree K, Jayashree GV,
Kandikattu HK, Amruta N, Gopalan N,et al.
Chemical composition, antioxidant potential,
macromolecule damage and neuroprotective
activity of Convolvulus pluricaulis. J Tradit
Complement Med 2018; 8(4): 483-496.
Egamberdieva D, Jabborova D. Medicinal
plants of Uzbekistan and their traditional
uses. In: Vegetation of Central Asia and
Environs. Springer Nature Switzerland AG;
2018. p. 211-237.

Al-Snafi AE. The chemical constituents and
pharmacological effects of Convolvulus
arvensis and Convolvulus scammonia-A
review. IOSR J Pharm 2016; 6 (6): 64-75.
Okhunov Il, Mirzaev Yu R, Bobakulov
KhM,  Abdullaev  ND,

Constituents of Convolvulus fruticosus and

Aripova  SF.

pharmacological activity of the main alkaloid
cuscohygrine. Chem Nat Compd 2016; 52:
558-559.

Abu-Shandi KH, Al-Soufi H, Sawalga M. A
Quick GC/MS Method correlated with
LC/MS/MS  for the identification of
medicinal natural products in Convolvulus
arvensis: an injury healing plant. Eurasian J
Anal Chem 2015; 10(3): 137-149.
Shirzadi-Ahodashti M, Mizwari ZM,
Hashemi Z, Rajabalipour S, Ghoreishi SM,
Mortazavi-Derazkola S, Ebrahimzadeh MA.

1Co 10 sla)a o PIOW 2)Laids «@)led § (W 8)93

ohdjle (i) eolc oGl dlas Plo


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ul)lSnb g 15l gasl

17.

18.

19.

20.

21.

22.

23.

Discovery of high antibacterial and catalytic
activities of biosynthesized silver nanoparticles
using C. fruticosus (CF-AgNPs) against
multi-drug resistant clinical strains and
hazardous pollutants. Environ Technol Innov
2021; 23: 101607.

Ebrahimzadeh  MA, Naghizadeh A,
Mohammadi-Aghdam S,Khojasteh H, Ghoreishi
SM,Mortazavi-Derazkola S. Enhanced catalytic
and antibacterial efficiency of biosynthesized
Convolvulus fruticosus extract capped gold
nanoparticles (CFE@ AuNPs). J Photochem
Photobiol B: Biology 2020; 209: 111949,
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: 81-88.

Verma S, Sinha R, Kumar P, Amin F, Jain J,
Tanwar S. Study of Convolvulus pluricaulis
for antioxidant and anticonvulsant activity.
Cent Nerv Syst Agents Med Chem 2012
;12(1): 55-59.

Thakral J, Borar S, Kalia AN. Antioxidant
potential fractionation from methanol extract
of aerial parts of Convolvulus arvensis Linn,
(Convolvulaceae). Int J Pharm Sci Drug Res
2010; 2(3): 219-223.

Azman NAM, Gallego MG, Julid L, Fajari L
and Almajano MP. The effect of Convolvulus
arvensis dried extract as a potential
antioxidant in food models. Antioxidants
2015; 4(1): 170-184.

Ebrahimzadeh MA, Nabavi SF, Nabavi SM,
Pourmorad F. Nitric oxide radical scavenging
potential of some Elburz medicinal plants.
Afr J Biotechnol 2010; 9(32): 5212-5217.

24.

25.

26.

27.

28.

29.

30.

31.

Barani A, Motafeghi F, Eghbali M, Mansourian
D, Mirzaalilou S, Dadollahi Sarab P,
Ebrahimzadeh MA. Evaluation of antihypoxic
activities of Feijoa sellowiana, Nepeta
pogonosperma and Cucumis melo in mice. J
Mazandaran Uni Med Sci 2023; 33(226):
14-27 (Persian).

Kaur M, Prakash A, Kalia AN.
Neuroprotective potential of antioxidant
potent fractions from Convolvulus pluricaulis
Chois. in 3-nitropropionic acid challenged
rats. Nutr Neurosci 2016; 19(2): 70-78.
Cavezzi A, Troiani E, Corrao S. COVID-19:
hemoglobin, iron, and hypoxia beyond
inflammation. A narrative review. Clin Pract
2020; 10(2): 24-30.

Mohsenpour H, Pesce M, Patruno A,
Bahrami A, Pour PM, Farzaei MH. A review
of plant extracts and plant-derived natural
compounds in the prevention/treatment of
neonatal hypoxic-ischemic brain injury. Int J
Mol Sci 2021; 22(2): 833.

Kaveh K, Mohamadyan M, Ebrahimzadeh
MA. Antihypoxic activities of Sambucus
ebulus leaf and fruit and Myrtus communis
leaf in mice. J Mazandaran Univ Med Sci
2019; 29(176): 61-73 (Persian).

Shahbazee M, Mohammadyan M, Ali
Ebrahimzadeh M. Antihypoxic activities of
Allium sativum flower in mice. J Mazandaran
Univ Med Sci 2019; 29(175): 145-149 (Persian).
Hosseinzadeh MH, Ebrahimzadeh MA.
Protective effects of ethanolic extract of
Lemon Beebrush (Aloysia citrodora) leaf
against hypoxia-induced lethality in mice.
Tabari Biomed Stu Res 2019; 1(4): 1-7
(Persian).

Ataee R, Hasani H, Mohammadyan M,
Ebrahimzadeh MA. Antihypoxic activities of

aerial parts and roots of Ferula persica in

PIL 1Sl shnd o PIOW o)ladd «@)les 9 (o 2)93

ohdjle Al eolc oGl alas


https://jmums.mazums.ac.ir/article-1-18653-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-10-28 ]

ubges )s C. fruticosus L,mﬁq_f\g.mbiﬁ 0 3aamSl BT cullesd

32.

33.

34.

35.

36.

37.

38.

Mice. J Mazandaran Uni Med Sci 2020;
30(189): 126-132 (Persian).

Nayler WG, Yepez CE, Fassold E, Ferrari R.
Prolonged protective effect of propranolol on
hypoxic heart muscle. Am J Cardiol 1978;
42(2): 217-225.

Ebrahimzadeh M, Nabavi S, Nabavi S,
Mahmoudi M, Eslami B, Dehpour A.
Biological and pharmacological effects of
Delphinium elbursense. Afr J Biotechnol
2010; 9(34): 5542-5549.

Ebrahimzadeh MA, Nabavi SF, Nabavi SM,
Eslami B. Antihypoxic and antioxidant
activity of Hibiscus esculentus seeds. Grasas
Y Aceites 2010; 61(1): 30-36.

Cui Y, Tao Y, Jiang L, Shen N, Wang S, Wen
H, et al. Antihypoxic activities of constituents
from Arenaria kansuensis. Phytomedicine
2018; 38: 175-182.

Nabavi SF, Nabavi SM, Moghaddam AH,
Hellio C, Ebrahimzadeh MA. Antihypoxic,
nephroprotective and antioxidant properties
of hydro-alcoholic extract of loquat flowers.
Progress in Nutrition 2015; 17(3): 255-261.
Nabavi SF, Ebrahimzadeh MA, Nabavi SM,
Mahmoudi M, Rad SK. Biological activities
of Juglans regia flowers. Rev Bras Farmacogn
2011; 21(3): 465-470.

Eslami B, Nabavi S, Nabavi S, Ebrahimzadeh
M, Mahmoudi M. Pharmacological activities
of Hypericum scabrum L. Eur Rev Med
Pharmacol Sci 2011; 15(5): 532-537.

39.

40.

41.

42.

43.

44,

Hosseinzadeh MH, Ebrahimzadeh MA.
Antihypoxic activities of Hibiscus rosa
sinensis in Mice. J Mazandaran Uni Med Sci
2020; 30(186): 133-140 (Persian).

Nahata A, Patil UK, Dixit VK. Anxiolytic
activity of Evolvulus alsinoides and Convulvulus
pluricaulis in rodents. Pharm Biol 2009;
47(5): 444-451.

Masoomzadeh F, Khan BA, Alshahrani SM,
Algahtani A, Ebrahimzadeh MA, Khalili M.
Protective effects of rutin and chlorogenic
acid against antihypoxic conditions in mice.
Pak J Pharm Sci 2021; 34(5): 1679-1683.
Barani A, Rezaee H, Dinee K, Ebrahimzadeh
MA. Evaluation of antihypoxic activities of
naringin and naringenin in asphyxia, haemic
and circulatory hypoxia models in mice. J
Mazandaran Uni Med Sci 2024; 34(232):
204-212 (Persian).

Ebrahimzadeh MA, Nabavi SM, Nabavi SF,
Bahramian F, Bekhradnia AR. Antioxidant
and free radical scavenging activity of H.
officinalis L. var. angustifolius, V. odorata,
B. hyrcana and C. speciosum. Pak J Pharm
Sci 2010; 23(1): 29-34.

Malekan M, Ebrahimzadeh MA, Sheida F.
The role of Hypoxia-Inducible Factor-lalpha
and its signaling in melanoma. Biomed
Pharmacother 2021; 141: 111873.

1Co 10 sla)a o PIOW 2)Laids «@)led § (W 8)93

ohsdjle (i) ol olSibily dlas PIp


https://jmums.mazums.ac.ir/article-1-18653-fa.html
http://www.tcpdf.org

