[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

‘_;v‘j)‘b QUAL:? Muaﬁ

Gl wy ob S Ssb Sy p olbend gmd § gl Oy 5 B9k » o las LS50

=S s\a B e 53 4B S 13

T oS Ol p e (Obdse Lo e T ls e jgesls Mg 8L suge

cdb.h')'bo oK..iﬂ: ‘LS“LU.)J r)lﬁ 9 u"‘)“ CA:.’JJ oA ESls Jjj)j L.S))j)ijtj e_gj§ cL;,a..br_? 6):55 -\
6)1.9 E) u.mb Navepy) oA ls ;;;‘ij)j é)jjf_ﬂ.e e)/f ‘LS“LU.JJ LS)}S}‘,J:-% L;.a..a:& 6‘;5: ol =Y
Ol O3l Ol sle s &3Ns ¢ o355

Qlﬁ‘ ‘J‘lfj Aﬁ‘jj a&iﬁé c‘;.&fﬁb o.&iﬁ‘: AJ”lﬁ f)l'; oj; ‘J"‘L‘;C’ﬁb MJ élJ;S: ;)L:)L"w«l -Y
Q‘ﬂl cg;))))'ls ‘dn‘jk.w\ bbi aK.:.u.'D cg')j))'ls ./\9-‘_3 ‘LS"JU C"‘.:‘j"’. e_gj§ c)l;_.at..»‘ -¥

S S e 050 aly edlal ST o5 g g 0508 enlr O e ylS a5l w51
FVVAYRASS ;s

hberenjeian@gmail.com : Ly =Sl s

doi: 10.29252/jmp.4.72.183  AV/#/\\ ey g Gl AV/EINY 2l ys f 0
oS>

el 43 K D5 g Mand 3 ) oSl (555 M 355 5 Il Slidon g sl oS e ylans 3 g b taede
S 3 ) b S-S 08 S albend gt sgoal Ol 2 rslowy osbas b ) ol Jlagh Saa i
Pa o Sapla B s 4B S 13

=S 52 g A 5 p 05 = oS 5 a e A DS A) Sl oI5 S e YY) Lol il bdised I R0
win P 8 0n S Hsls JS5 (S VYRR 5y opnile 5 atin ¥ ) (6 b sl D9k 5 ol LIS (JoKa o o
Ot Wlhgy (oS amla 53 (S i Y b 3 o8 GO il dd (IR S gmls e 53 wia ¥ oolS o sed
a5 Sl alend gt g geal a5 plonil g 5 S 3L gl 0slas O 039 p S SkS a I3l 4 p S e
kb (5 ;S 0314 HSPOO 5 HSPT0 (gla s 5 gl 5 ol

AP /00) 3L il Slaliae 5sb 4 HSPI0 3 HSP70 s s Ols «J 58 09 8 4 o oS gmld — o 103 05 5 )3 b
S8l lslias sb 4 HSPIO 5 HSP70 p5sp Ol ¢ oS smls — o jod 058 4 o JoSo = oS gula — cpje3 05 8 )3
(PS +/40) <l

Y Ylazol (oS nla Jaul 5 55 )y el ol S (S pd oty Ol sl n ojlas 2l Ol ST 1 S At
20 45 53 (Pl gl Bl 5 S

Sl (2l B (S ed oS n (ol 0B 5 IS

1FAA 30k 290 g dlany fuduo ol «pslg> 0593 (e Sl



http://dx.doi.org/10.29252/jmp.4.72.183
http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

rmen DN L edes o 1 dole 5 cblis i
e s b s Sl el das e Ol bl
35IST ol Rl L 5 el Oy Sl sen 5o I 4
ol (Yo W)) OLea 5 (Fisher) Los Y] el ol on
b sk 5leST ool Ll yls sl o a3 sl
S o sl 550w e gy b 53 Ll e oS 3005 g o
Ol (IF4%) O 5 (B850 omman VY] 550 Jolo
oo Pl S e A S peT ep0 S Al
2 0 AT s e BL L6 w215l 5 4 o
sy K Ls S b Or0) ohKes 5 850 s
B bl 53 o P8 Dl 4 e il ol o el
V] ol Comal 5 (550 B 5l aS 55 e )

03 GRS palle Okl Plu= 4 by O
Sbhaltlle b il 5555 el b eSinla 5 ne
SolS s [VF] dy o ka5 0 S gl 5 ol
olie 035 Lls b isbe s asls ol as e 0L i
LS 5 Osmer ogr mlaS| as 5 Ll as
23 SSs e W (Saponins) sl s (Flavonoids)
Gl Sae J pl 5l5 S 0 5L oLl gla STy e
3575 L DOT Sk S5 Jsbe o5 b Sledl [l s
s 5 b Ol s (sl olS i G jlas
eV Il w8 S5 e L) ol ol (s S
PSSl s Sise 0SUS Sl 4 g Lol
comlie 5555 = b 6 sl b sl olS Sl e
A5 g sy il S S B 5 0 Bl
PSR o s e oSl

LQUSJJ-}"J‘
S 35 5o e YE I Lol hasn gla sl
S L g “"J:@(r;\’*i’\gw J._<,L:,° azin ¥ o)
byl & 5 als ol = Jol i sl szl
Jime 0Ll oSy 235 SIS sl
c(;w/\)ﬁ.é.ﬁqd%c);mm.vj)ud))yg).ﬁﬂ

...di;l:..a:,;a)l..a_oj;l:

PRV

s Sed G pes 3 DSt e LIS 1A
Cordy 53 S & ke sl sl h w ) ke
Gl &l s S 5T les S50 ol
5 oSl b ke el Ohen S (len ol
Lile o Sl oosde s ws Sl L0k
Lo i Ay 5 s 55 Sl iles O35 5
3 cisle Saule VT 555 e anlge O5S] 5 S
s S0es &S S 4 ol 55 O35S g LLES RalS
JB laplS ol sladle 55 3pd DDl s O
Pl e JSse Gla e ) Ole S5 L3 e s
3388 & Slen ol ol anils oy 3 WS gmls 5l 30
Wl oS odgs pese slagilen 5l AL WSesla
San 3 Frean oSl Solses B 00 S
23 e il D5 Sl a g (ST S sple
I8 0 s

o2olss b Bl o a8 eodane Glahass o L
Pl 4, Sl Sl Ol —s5 ] - )
iles sla, gSU L oSaula 56 4 0-0] ol edm
Heat shock ) sl S= S oo sla 05,0 O gmead a0y 3L
el 035 glo LI (proteins

Jle s LL odsl (HSPS) sl S Sed slacnss
S e semme Olse w0 @l 4y Ls CaiS VAPY
5l Gl geme 5 oS Sei s Wl als S b
s by ol il add oLl cand S0 sla ezl
S Ll sy ates BL oy jbaes bl e o
oo n 1] das e 0L 15 LT VL lilone 2Lt
OB Gk bl Sl s imes oL S S5
S Olse w2l S Sed it S e il e
Bl pds pillnS] il 4 el sl JIS
el als L 05U 5 SIS adss (annlS
(il el O PH GRS (oS olie (055508
Sosase 3l ol (G e 5 A5 e mle
ol galas 5o 5 W5 L eV SO 5 5,55 e oo 2l


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

Q‘)&a.& 9 nglf:l.:

A las (wSaula s g LS5 wis ¥
eSS 2 Gl p S e 000 Ol 4 JEsls o )las

LW g 555 53 0 O3

sl o,las g LS L gel ag

A2 olS Ble 5 S Jold sl oS olsa ol
Obl 53 (ol Ol et LB 55 Golasls ) lgy Joad
AL g oS Wl S e s &)JT@? Ol
5> 0F slasiped (CISIB11L) OLuisle o2l py sl a
A S Ol oKl B35 5550 oKl
2 b iy 5 wle byl s ads ) Ole 4 badiged
las 48 S Il s s S Kbl gles
2y oS 00 DXl Gy 4 Gl IS
sl Aoys V) 501 s Cela VY ke & b s
330l Sl ekt O s oS w3 B s 5 s
55l as oS sl am s YO B YN gles 3 5 A esls ) 3
LSS cole £ n dsbwy 3y byl s (0SS
B 5 Hae Sl e ol 5 AS e e lalid als
Jide by o Sl eslinad L (OWIT FY asly) ilo
sles 53 o Jsbl OWT IKA 5,5 el RV8 V-C
DATQ ojles J58) 45 Gl 31,5 sl ax s 9)

o,
0.20% 27

0.53%

Joso = Samle = s 5 e A) (Sl —
o SIS Sy St il ek sad ik e (s A)
g s Jsl 5l e Al glen il $ 57
L Lames b (85l Cgr win S Sde 4 oKL
5 Aoy 00 B YO Cusby o § Sl am s YYEY gles o
e L (S el VYAY by, - Sl e
s Ll s S5l s Sl e b win S e oy
53501 g 0 o 5l sl glie (Easn b s
28,5 515 b sas e
5 Gladds ) LSSV Do 4 LS a0 el
Cs e 85 Gl S 4 A el slazds ¥ Jld ol 2l
Sl sy s IS 50 OLss Lo il Sl
azs > ands 0 badise AES o Jsb adds Y o) e
R T0 S b S ol ped el L3S el
ot aads 0Ll 3 a3y p eV Ce s b gt ais
Cled) sy sl a0 OLL S ey DVP] 28 50 OLL
¥ oS s sl iasn o33 e (lazin 7 L sl
035 pped slaaiges ada Vol by ol aelsl auis
JERECTE) B W P NS PP NG PENS 2T
Solwans lass 5 0351 (Hypoxic chamber) Lis
5 L (Lo Ch,uj‘ CLE)\J:AY/\H Jolee o gime ol
db,;ucﬂ_m..uuwu@_{;tgiﬁwvgp.ug

[V8] ol o 3,158 5 libiel 31 el o Kils bl Waosls ik S 05l uolis 08 5,50 5 =) 6 led Jse

SN 5 6 et ] ass s s bsOSIll ST bl JG ol ] ek, [l b dSTH e s b~ [l

il 0598 (s Sl (29518 O dolkad
IFAA 3k P9d g Slaa  fuduo olad

] gt k6ol [l


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

Fluorescein isothiocyanate L «555 8 « 56 b i
LE K adds Yoy cole ) e 4 a TV gl L
Oy S bocalgys [N] ws asn; PBS badses
J‘ oalaul LJ TR u:u)kn..:i B} QS’Li))‘ LAJ}L\» CA.JLW‘)jl}
5 P il 113 0 (S oK S 3 a3 s
or Slp sl Salgns 5 S35 O s s
56T 5,5 Imaged le 3 VFA il b Sl ods

IYYT Bl Cho 5 (g3de Glrosls &ygm 0 5 a3 S 3

bl s,

Dbl slaias 5l Grass sbaasl s 5 4 Gl
Sl (5S35 s blaud 5 ho
Sl S s o Dbl Sl ey S skl Ol
S S lS bl Ogeil Sl besls mip O3p b
o blazal ST Osesl 5l s eslizad (K-S) g el
oslizl Loy S S0l aslie g 500 @b b SO Ll
5 SPSS.21 (Ll lsdle 5 5l eslizul b Slwle S s
A el P< /00 oolsbias Chw BE

wwsﬁu—wﬁ:wﬁﬁmouwmw
o5k 4 G UL HSPT0 55, Oly oJ 28 055«
05,5 53 (P +/00 sy YOO/O0) il ilsdl Slsliae
= i S e JeSe o eSaple = e
J338) (/FY il 031l PS /00 cdsys FANY) sl LS
(\ o‘)wﬁju c\ e‘)w
QL;; 4dj§.5 ajj§ “ w L;Sﬁu— U,LJQJ ajjg):
- U'l./"”“ ajj§ DL (Y0 )-"\ c)'Uu" P< 0 ko \AQ)

QL:.: n‘jws‘}ﬁl.ﬁ— ui)‘“j o‘gjf “ w JAS‘ ws‘)ﬁil.h

...di;l:..a:,;a)l..a_oj;l:

P wblis a5 4, Gl 4 g

elodl Sl e el TA Ly w51 Bl (oS8 50
A=l Y Gop bk pl sl A el R ess0
Al 4 e S ke Ye-00) (Ketamine) sl J sl
A sl a8 L Y-0) (Xylazine) o505 5 (pS4Ls
535 7o 4, b Aol 5 V] rsew e, (¢ SHLS
OLE Gy 3 A 03 13 dopn Ve e b ks
sl SGSS Sl eslinad bl Bl WS Sles 51 55,0
el by a4y 3L 5l ey JUR Jpol ciles
Jhe S s Sl gl oy Sl eslizul L) Sl >
bbbl el (gluoslel 5 (KN @8 5 sl Youo
© Jste glapn AT doe Jliss 055 S oKws 3l el
A A o gt 5 se] Dlalllae S ey S O Ll
@B ) blie o Jolgs Bl 5 shake ) e e
IV s eslizad & shl andllas

(5o gt 38 go) Ol
@ Jsens SIS m el sk w a4
Ol slooedsimst S sml s p T S Sun O Ll
o i s S3b e w5 HSPTO sy
L obsl HSPO0 o5y, Ol ol sieen 5 gas]
L s (Envision) 05l sy a0 e sied 5 sasl ST
5 ab45133 us HSP70 olasst! osb sl 5l esliz
A2 ol ABCAM o5 s el ah59459 us HSP90

(o gmen 5 30) a3 ploil )
e S A 53 d e oy SAS s Ul s
A 4t 423y 0 ol 4 5 d> o ¥ 5 PBS L lad 4l
G aAB Y Sde w4 Aoy ¥ sl 1L gl O 51
Fooode 4 0 Jl s S Sl bl s 5 sl il
PBSL(Ver o)) ot 3, adsl ool ml s wlsl iss
Sl b Lo SOl Sl a5 S BLS) il o
02,5 b G Sde 4 (SBL 0ld il Sl
bedl o colgss Adesls 13 ax s ALY gl L dlse


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

Q‘)&a.& 9 nglf:l.:

(Y a)l.m.:a ﬁjw cY A)Lo..i )‘J}Q—") ‘<PS '/'0 GM)J f'/\/') )‘J QL.LJ u:.«.éls 6)‘}[.2# )‘519 “ HSPQO wﬂjﬁ

Gl K, PT K5 by Jghs s g ol 00 Juze FITC Ky 4 HSPT0 4 56 63b 51 . 2 g5 slrog S 4y b 51 G155 Ko =) o)l 5 gleas

il 3b BT g gl e STy SLE (sl gl Ky SHS15) pslas 53 55z n G Ll 485 D) 50 XA00 ulis 53 5Ll 2S5 el 03

JoKo (S gula
Gl K, PLK 5 b J gl s 5 ol 00 Jute FITC Ky 4 HSPOO 56 (3L 51 . 2 g5 slrog S 4y b 51 G155 Ko =Y ol 5 gleas

-1 ‘_;ah'uﬁi)_y.'a: Sl e STy 6L (5o 063 X, SS19) pabas 53 343 g0 A3 Ll w; 90 X400 olis 53 pgluas ua_la.'.f)}u sl 0

3 A, - 30| 3 A - 40
3 SE
= j * - 25 = j - 35
v;ij kA vij kA - 30
N N
S - 20 A
3% @ g % - 25
> :13 15 :13 - 20
i i 1
i, N ’
o~ =~ L
£ L 5 | E L
= = - 5
= = 7/2
Q Q
E T T T 0 E T 0
= ama A0 Sy e Sola Pt TS B '3 PN Ljﬁsm@sjuu
&::S}J.;ch.n:).\ll:.nl 6&:’-‘5;”@\,»—" o let JS.& HSP70 Cﬂﬂ'}ﬁcb.uaﬂ.\sl;m‘ ‘5&5-‘50.:{3\,»—\ o led JSJ
5 5,0kl glas £ Kl i p Losls L5 39, ==Y HSP90 ol b g lulul gl E o Kile cam p Waosls 5595 ==k
(Plxle/um2) cfﬂj;ﬁyﬁmbb).; s.<3) [WIRW4 gﬂ\:ﬁ.dl.) [E% J’&be(PIXlelUmz) CJ‘J:"J,;‘”‘J‘J"S“"\"JJ" A.{b [WIR W4
Q}W@.Jﬂfa}ﬁq%&)léwa‘gw*.M|AMJ'&)|}§ AJJSMWJ‘AWUJ\M@ ‘J}-SA}JSMWJ‘ALMU"\Q* =
(PS +/00) oS puls 05 F 4 o lolins AP +/20) S pula

il 0598 (s Sl (29518 O dolkad
IFAA 3k P9d g Slaa  fuduo olad


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

TSN £ IR IS VP FRCIF PR YRR CRt I
s s5b a4 2l S (S ad Slants s Gl sl (asils
s SELSS e Ogmen (S5 s ol o
“5Ssn a dlal ek slae 5 e 5l ey Jlal s
3 opes ol ladl 4 SWS el o S b
“osn S LS e s sl eSS AL
e 0 S gbdde a0 m s s ILL Gla
Lla S 513 silaeST Gl 5 gl S e e e
Gl ol als OLES a2 ) Aol s [YA] sl e
el G3emS| Sk S Jshe S 5 Jske ol ol
LoledaS 0 Jlad 5 b3l s 0 Jled o Jsle J21s 5150
DNV s 50 b8 (Sod slagnSisn Ok S 3

Oy il L3 i sl s 5l pomes
>l 52 HSP90 5 HSP70 LS ssi slacsy,
Sl ey el S 0 Ol LS 1 ey
oy 3L Ll osls sl 5 WSeele 5l 3L
3 e s HSP aslgls ol sl jasiie . ols
e Olge w5 adly Sk Sl L las e gl b
Lo ol Dogmer S o Joo S ple IS5
S a5 Ll 68 ledlus 5 glas] ST ol
wed Chble o 5 LS oSS a5 5 sdome 5 4l
5 SO lacanl Blie 3 s sl 5 bdl
Sk sl s e s sk SIake
Y] S e (6,5 sl

Tl e S LS lagn slaal s
olas Gae L oo, HSPIO , HSP70 s,
Span ey o B4 sp Seals e 53 Sl
ool Bl Gl Sl e s sl o las
Lyl s S by opl 5l il aulS 4y Sl ils]
SIS Sl Ay (3L s SIS ol 1alS 5 Ll
W dsbo ol @ il 53 o8 Blne slagnSs Ol
il esls 2alS 1 X e

Slae gozma 5 pa 51 OLS Sl p sl gnd oLl

...di;l:..a:,;a)l..a_oj;l:

Sow

U s 8 ol laddlae s Sl s
wy Bl sbgEsn pake s by oles
S5 5 038 pjel caisel 4, > (HSP70 - HSPYO)
sl L el ool antls S puls b ome 3 4B S
s Slosisai s> HSPOO 5 HSPT0 (el sy o
Goblae osb 4 Ssule Some 3 a3 5 5 e S
Y oS patie mld ramen g VL IS 0 8 4 o
02 a8 13 ks 5o sl oslas e aiis
L HSPY0 5 HSPT0 (slo iy o oS sls om0
e fass bl ol s e e S g las b 4
e a5 b s @l lojer 8 cd B8 s
sl obas U s ey ety o bl i
Gasisal o, il HSPOO , HSP70 claits, »
sy oye oS smla (2 a3 4 S 13 503 S (el
ol 05

Gl 5 it Oly e gl Llesls OLES Lajia gy
A 5 Wl ol e e Sl S me 53
b sos R glaclad 5 o s bl 55 Ol
Sl @ sdme Glajer 5 S Samla sbal
ST SISl Sl Ll e aad 053 53 S plss
U SISt el e [TY VY] 5 e wal 3 1)
Ol Slods Wl o mwSeula 53> ROS bl o)y
Ssmls S1 ol [Y0] Wl syl Sl a | it
Ceo g Gk Sl ol s o sl s e
by M5 sl el d e 4 sl (65555 5 5l
ol (ST T s gls Cns ol eIl
QUS4 AT s SAS S gladnd s, s
5ol Jelse spam 4oaS s s, L3 |, DNA
33 HSP90 5 HSPT0 0 omen olo S LS5t slaims
A R e

HSPOO 5 HSP70 mawr ilsil Wles S o158 liims
S bl 5 BL Siddeys (Jsbe g 53 epr Ui


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

L ‘_;)\f;\.:

SIL s s S s byl sy el FA Slas| sl
DPPH (1, 1- Ll Uls 55 ssas sboliLs)
Sl Ul el JKGsl, diphenyll-2-picryl-hydrazyl)
53 O3 (chelating) ¢S bl 5 aST s 040l
sy LS s 38 13 el 55 AT Ll
S i olie bl Los FA Jlieas] sl el o
BHT ez I ssas gbaolns! o1 =, ol
EDTA (butylated
Sou sl Al 5 (ethylenediaminetetraacetic acid)
Y] s,
IsSdsn 5l (8 Olislon S dason 0L oo

s s aslas sl ladKsly ss )l gla

hydroxytoluene)

St sl Gy a5y e ple daag 6o
Al Wiles syllkal glaglanst T L ola sl
u:}l-:wﬁ: gﬁ B w.qm ] wu.a J;G p<.:{)}§.w(
ol eals QL.L: 9 J\_v‘w; )‘J:ﬁ g;.’li‘;) S)9e U’3'<"M' C)ljb
jéj)cjainﬁcm.w@ cr.i):wd cv._w-lgu\.)m Ls_)npudksw\
S s laS) as slac s s o35L el Yl

VAT das oo 0lis 355 5l a1 Il

(S S 4w

OS50 Ol 2 Sl 5 Add S SRl G
Sl 5 4 el HSPYO 5 HSP70 haile (sla
Ll i s 58 de gl Ol 2 sl oslas LalS
oRlPl Al e ol s IS S et S sule
LA s 05 0555 S Sl ey b Sla S5y mlan
IO Wl e oh (S anle T 03 5518
2Bl s s Bl s ey s e LB
Sl T el el b S 2 s el
Gpan L HSPOO 5 HSPTO (slainiyy haw ials
S s Yl (Sauls Luld s il
Al b bl 4w Sl e

il 0598 (s Sl (29518 O dolkad
IFAA 3k P9d g Slaa  fuduo olad

s o 5 5 (flavonoids) il 56 aes 51 LS 5 5l
«(phenylpropanoids) s.ssl s, | (triterpenoids)
s 555,85 daslas s S (oleananes) s .l Jsl
oS ol s (alicyclics) s JSCLNT 5 (carotenoids)
Phse Ll sl S gmaes )l ol
»b (Gallic acid) I8 a s (Mucilage)
L o IR T DR R J(tannin)
U5 el sb wlS 5 5l ol .ol (Capillarine)
s Dls 1y Ol mals 5 sl sl il o
b s e 5smsl 5o 03 68 sl 5l S TNF-a
sdalie (b b ol b s ol Sl S e slaes S
51 36 PGE2 Wy e oUls sl ojlas Ui
sl owzeens 5 LPS (Lipopolysaccharides) s Sles
Sl 305 1 56 SW/ o 5550 55 IL-6 5 TNF-0L 1 5
Il e 51 50 oles bl 5l g Lo &S skl
P38 e . Ol Sldlas [Yo] csl NFxB g5l
&uls pasens ¢l (Mitogen-activated protein kinases)
e 3 el (gy5,0 TNF S 51 56 NF-xB
ol Sas sl oslas 4SS o E1S mls L
3 A3L IS 5 P38 MAPK 05l jid ol p5b 4
D] sl asls OF 5 ol b

UL 5 (Kumar) LS sl 518 cpl b peven
Spoobas GeSI AT feily o4 (7009)
AeSlyy O5asdea S S 3 ol Jlis 3 Ol sk
S poolas g dash e 0 glacaw i) s
e LB goles ol b ol VA e w0 Ol sl
Al Gl 5T Cdled il 5 Sdls Ao O gl denS
SRl glstae sk 1 SasUIS gl 5 SIS
Yzl Ol sl 3G ol oS W3 S 318 Olides . as
5 3T sl Sles s ol i > Shos s 4
DT et glaes! sl P s 3 pogy 4

(Y1) (Jiang) oles 5 Sl sl ol 4ol s
mleSlls cdle byl sk 4 1 laddlas
Sl ol pll (FA) OLasbes ;51 i ladd 5 006


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

L;‘J\..:MS‘JLT L;étsg L;LAGJL.,G_G J‘ oJLiZ..A‘ ‘)""‘)d“_}h’ 4;‘4%)

.Jjﬂj:

...j}l:wﬁ:c)wﬁju

olS Sl el Sleslinad 055 pdboberl 4 ey

Lle Goslain s S5 p s sladaes 1 eslizul 5 Ay
5 sy gl b 08 b s e 0 plE))
Sl Gl Sl ols 03 pepe Sanls 5 L

1. Semenza GL. Hypoxia-inducible factors in
physiology and medicine. Cell 2012; 148 (3): 399-
408.

2. Majmundar AJ, Wong WJ and Simon MC.
Hypoxia-inducible factors and the response to
hypoxic stress. Molecular Cell. 2010; 40 (2): 294-
3009.

3. Richalet J-P, Larmignat P, Poitrine E, Letournel
M and Canoui-Poitrine F. Physiological risk
factors for severe high-altitude illness: a
prospective cohort study. American J. Respiratory
and Critical Care Medicine 2012; 185 (2): 192-8.

4. Majmundar AJ, Wong WJ and Simon MC.
Hypoxia-inducible factors and the response to
hypoxic stress. Molecular Cell 2010; 40: 294-3009.
5. Yadegari M, Mirdar S and Hamidian G. The
impact of three weeks taper in hypoxic
environment on apoptotic index of Bax / Bcl2 and
pulmonary alveolar epithelial cell population. 10th
international conference of Tehran. 2017;
10.22089/10thconf.2017.680.

6. Yadegari M, Riahi S, Mirdar S, Hamidiyan GH,
Yousefpour M and Riyahi F.
Immunohistochemical detection of apoptotic
factors Bax and Bcl-2 in the lung alveoli, followed
by six weeks of high intensity exercise training.
Daneshvar Medicine 2016; 24 (129): 31-40.

7. Yadegari M, Mirdar S and Hamidian G. The
effect of high-intensity interval training on lung
parenchymal and non-parenchymal structural
changes. Daneshvar Medicine 2016; 23 (124): 51-
60.

&le
8. Yadegari M, Riahi S, mirdar S, Hamidiyan G
and Mosadegh P. investigatingof IL-6 level and
lung inflammatory cells after performing high-
intensity interval training and Exposure to hypoxic
environment. SJE. 2016; 18 (3): 26-36.

9. Yadegari M, Riahi S, Mirdar S, Hamidian G
and Mosadegh zavaragh P. Effect of the Adiantum
capillus Veneris Extract on Bax and Bcl2
Apoptotic Markers of Lung Modulation in Trained
Rats and Exposed to Hypoxic Stress. Journal of
Medicinal Plants 2018; 4 (64): 162-71.

10. Latchman DS. Heat shock proteins and cardiac
protection. Cardiovascular Res. 2001; 51 (4): 637-
46.

11. Asea AA and Pedersen BK. Heat shock
proteins and whole body physiology: Springer
Science & Business Media; 2009, pp: 38-45.
12.Packer N, Pervaiz N and Hoffman-Goetz L.
Does exercise protect from cognitive decline by
altering brain cytokine and apoptotic protein
levels? A systematic review of the literature.
Exerc. Immunol. Rev. 2010; 16: 138-62.

13. Podhorska-Okolow M, Dziegiel P,
Gomulkiewicz A, Kisiela D, Dolinska-Krajewska
B, Jethon Z and et al. Exercise-induced apoptosis
in rat kidney is mediated by both angiotensin Il
AT1 and AT2 receptors. 2006, 11-17.

14. Mujika 1. Intense training: the key to optimal
performance before and during the taper.
Scandinavian J. Medicine & Science in Sports
2010; 20 (s2): 24-31.

15. Yuan Q, Zhang X, Liu Z, Song S, Xue P,
Wang J and et al. Ethanol extract of Adiantum

<%


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

L ‘_;)\fa\i

capillus-veneris L. suppresses the production of
inflammatory mediators by inhibiting NF-«xB
activation. J. Ethnopharmacol. 2013; 147 (3): 603-
11.

16. Mehdi YA SM and GholamReza HA. The
effect of high-intensity interval training on lung
parenchymal and non-parenchymal structural
changes. Daneshvar Medicine 2016; 23 (124): 51-
60.

17. Nilforoushzadeh ~ MA, Javanmard  SH,
Ghanadian M, Asghari G, Jaffary F, Yakhdani AF
and et al. The effects of Adiantum capillus-veneris
on wound healing: An experimental in vitro
evaluation. International J. Preventive Medicine
2014; 5 (10): 1261.

18. Wendakoon C, Calderon P and Gagnon D.
Evaluation of selected medicinal plants extracted
in different ethanol concentrations for antibacterial
activity against human pathogens. J. Medicinally
Active Plants 2012; 1 (2): 60-8.

19. Rajurkar N and Gaikwad K. Evaluation of
phytochemicals, antioxidant activity and elemental
content of Adiantum capillus veneris leaves. J.
Chemical and Pharmaceutical Res. 2012; 4 (1):
365-74.

20. Schneider JP and Ochs M. Stereology of the
lung. Methods in Cell Biol. 2012; 113: 257-94.

21. Hofman F. Immunohistochemistry. Current
Protocols in Immunol. 2002, 21.4. 1-.4. 3.

22. Di Cataldo S, Ficarra E, Acquaviva A and
Macii E. Automated segmentation of tissue images
for computerized IHC analysis. Computer Methods
and Programs in Biomedicine 2010; 100 (1): 1-15.
23. Aoi W, Naito Y, Takanami Y, Kawai Y,
Sakuma K, Ichikawa H and et al. Oxidative stress
and delayed-onset muscle damage after exercise.
Free Radical Biology and Medicine 2004; 37 (4):
480-7.

24. Lawler HM, Underkofler CM, Kern PA,
Erickson C, Bredbeck B and Rasouli N. Adipose
tissue hypoxia, inflammation, and fibrosis in obese

il 0598 (s Sl (29518 O dolkad
IFAA 3k P9d g Slaa  fuduo olad

insulin-sensitive and  obese insulin-resistant
subjects. The Journal of Clinical Endocrinology &
Metabolism 2016; 101 (4): 1422-8.

25. Fisher-Wellman K and Bloomer RJ. Acute
exercise and oxidative stress: a 30 year history.
Dynamic Medicine 2009; 8 (1): 1.

26. Eltzschig HK and Carmeliet P. Hypoxia and
inflammation. New England J. Medicine 2011; 364
(7): 656-65.

27. Paulsen G, Vissing K, Kalhovde JM, Ugelstad
I, Bayer ML, Kadi F and et al. Maximal eccentric
exercise induces a rapid accumulation of small
heat shock proteins on myofibrils and a delayed
HSP70 response in humans. American Journal of
Physiology-Regulatory, Integrative and
Comparative Physiology 2007; 293 (2): R844-R53.
28. Nixon B, Bromfield EG, Cui J and De luliis
GN. Heat Shock Protein A2 (HSPA2): Regulatory
Roles in Germ Cell Development and Sperm
Function. The Role of Heat Shock Proteins in
Reproductive System Development and Function:
Springer; 2017, pp: 67-93.

29. Atalay M, Oksala NK, Laaksonen DE, Khanna
S, Nakao C, Lappalainen J and et al. Exercise
training modulates heat shock protein response in
diabetic rats. J. Applied Physiol. 2004; 97 (2): 605-
11.

30. Yuan Q, Zhang X, Liu Z, Song S, Xue P, Wang J
and et al. Ethanol extract of Adiantum capillus-
veneris L. suppresses the production of inflammatory
mediators by inhibiting NF-xB activation. J.
Ethnopharmacol. 2013; 147 (3): 603-11.

31. Kumar A. Antioxidant effect of Adiantum
capillus-veneris Linn. on human lymphocyte: an in
vitro study. J. Cell and Tissue Res. 2009; 9 (2):
1899-902.

32.Jiang M-Z, Yan H, Wen Y and Li X-M. In
vitro and in vivo studies of antioxidant activities of
flavonoids from Adiantum capillus-veneris L. Afr.
J. Pharm. Pharmacol. 2011; 5 (18): 2079-85.


http://dx.doi.org/10.29252/jmp.4.72.183
https://dor.isc.ac/dor/20.1001.1.2717204.2019.18.72.39.6
https://jmp.ir/article-1-2713-en.html

[ Downloaded from jmp.ir on 2026-06-24 ]

[ DOR: 20.1001.1.2717204.2019.18.72.39.6 ]

[ DOI: 10.29252/jmp.4.72.183 ]

Effect of the Adiantum capillus-veneris Extract on
Immunohistochemical Expression of Lung Heat-Shock Proteins in
Rats Exposed to Hypoxia

Yadegari M (Ph.D.)}, Mirdar Sh (Ph.D.)2, Hamidian GhR (Ph.D.)?, Berenjeian Tabrizi H (Ph.D.)*"

1- PhD of Exercise Physiology, Department of Exercise Physiology, Faculty of Physical
Education and Sport Sciences, University of Mazandaran, Mazandaran, Iran

2- Professor, PhD of Exercise Physiology, Department of Exercise Physiology, Faculty of
Physical Education and Sport Sciences,University of Mazandaran, Mazandaran, Iran

3- Assistant Professor, PhD of Histological, Department of Basic Sciences, Faculty of
Veterinary Medicine, University of Tabriz, Tabriz, Iran

4- Assistant Professor, Department of Physical Education and Sport Sciences, Kazerun
Branch, Islamic Azad University, Kazerun, Iran

*Corresponding author: Department of Physical Education and Sport Sciences, Kazerun
Branch, Islamic Azad University, Kazerun, Iran

Tel: +98-917-7034946

Email: hberenjeian@gmail.com

Abstract

Background: Despite the traditional use of the Adiantum capillus-veneris plant, there is little
evidence of its clinical effects.

Objective: The purpose of the present study was to investigate the effect of the Adiantum
capillus-veneris extract on Immunohistochemical expression of Lung heat-Shock Proteins in rats
exposed to hypoxia.

Methods: Twenty-four male Wistar rats (control: 8, training-hypoxia: 8, training-hypoxia-
supplement: 8) without clinically evident disease were used. The rats were exposed to hypoxia
environment for 3 week following 6 weeks interval training. Tweleve of the experimental
samples were taken 500 ml Adiantum capillus-veneris extract per body weight (kg) in during
exposure to hypoxia environment. Finally lung tissue was removed for immunohistochemistry
tests of HSP70 and HSP90. To analyze of data, ANOVA test was used (¢<0.05).

Results: Expression of HSP70 and HSP90 increased significantly in hypoxia group comparison
with the control group (P<0.05). Expression of HSP70 and HSP90 protein decreased
significantly in the Supplement hypoxia group comparison with the hypoxia group (P<0.05).
Conclusion: Reduction effects of Adiantum capillus-veneris extract on expression of the
parenchyma lung heat- shock protein in hypoxia conditions was observed that probably indicate
decreased oxidative stress in the lung.
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