WWW.mums.ac.ir

Medical Journal of Mashhad
University of Medical Sciences
Vol. 67, No.4, P: 1050-1061

Sep-Nov2024 M@C/f i

-c/‘:@

A@hé‘:}é€}lﬁa@$h§;’£a®b@
Fo ot #V Lo

VePN-AYO i VFOFOLT- 4o

Lo! 4o

Called Ol 1953k dy piliwg il 9 awsdlig pud 31 Fhio o SaSTIg
&5 31 ol pro S en 30 K SN &S o of i dy Sk

VET YT gy Gl —VE- Y/ YT 1 edl o &b

4o

S e 559 55l 5500 ol o9 e ol e 51 (B e STl (5 ey 40D
3 G o 5S6 GRSy () B a5 s 3 b or ol 3 15685 e KL 51 (5
e Sl sn 53 (SO S ES o o janay iy Sled sl G155k @ il sl s My b
sl @S5

D50k lain A) Sl ol o Ege e 00 dali o S Lol d 1S o o0 e ol 43 D)7 59y
0 (Bl gy o L W) e 58511 (p 8 AST0 8 e V0) U5 55 5550 L (o 5 VDY
SIS 5 b b5 G5k 5 (S SN o ¢8558 S5 Sl 2B 05 8
3 4iS3 2 A B e ) ol 55 G155k St e &S (s A e (slaes S N s
e k5 S 515 (4355 Yo Se 5 el o /0 Std b S 03 O 58) (SO SIS o g (4iBs B0 ok
3l ras 45 038 3T per ENS 5 FGF-2 o 5o (s )5 05 4303 chpng 5 (o0 )
SP0 ol e el 53 6 b il s 050 5T Sl el ST (sl .23 813 (a5l )50
A oslizal 1, 31E e 5

2 ENS SFGF-2 s o gla o Jls gme (ol & e U555 550550 b ol e Sl pe W i B
s il 4 e 555 dleb aade 0S5 ls 0L 15 5T 05a5T P/ 00 ) Wi baey § alS”
4 S Loy S lS 55 ENS P=2/08V) Jls pmn e 2alS 5FGF-2 o f s m s (P=2/0F0)
A e S Ll

St s (Sll 5T 5 5555 5T e Dl ks slaml b o) sl 15550 sy oo ey 1S 8" 40
15 aga EE 0ty SE a2 Sl 5 63,0 s o T35 53 Wl 0 S ol s
sl

Ol 30 Y= gla Dl g b iy 556 o S 51 ¢ 555 Sl 5b Sl Ooleds”

il il 3L 3 aalllan pl i g

Doi: 10.22038/MJMS.2024.75760.4448

o8 zils Lg‘.{\)‘ Al g (=337 53}Jxﬁ b}f&_}lﬂ)k—w“
O‘x‘ g&fb\ ‘uﬂ)Lul :IjT

Email: maleki.p@gmail.com


https://doi.org/10.22038/mjms.2024.75760.4448
https://mjms.mums.ac.ir/?_action=article&au=208397&_au=%D9%85%D8%AD%D9%85%D8%AF++%D9%85%D9%84%DA%A9%DB%8C+%D9%BE%D9%88%DB%8C%D8%A7

4V Jbw (Coylads 1o WabT-)g0

agline ¢ Sib)y eole alGibils ¢ Sib)y axibils alas -1PO)

S 55557 5 Siias o 3 VEGE 55, 5 HIF-1a
s MT Ohles deo s Vo a8 opl @ dor g5 bl ol b
g 03 8 oo ool 03 oy IS5 5T (gl 5 Aal s
Jolse 04 5o (V) Sl (h9,2 SB0os Dl sad el 4
53 a3l 55 &8 5 0 3 g o3l Skl 5T 5 &S50 5T
Sl il it S 5T ST e S0 b Sl
Sy (i3m0l 5 Sl p (ol om0 T 5 55 pl e sl
Gl F0 3l Gaiss ol 53 gyl 3 oSl Ll 55 (oS!
5 (FGE=2)0 Y-Cudg,wd diy Jolo il oge
skl Car MT w3 L bls,l 55 S(ENS)P ol sl
Sl b gbad Sl i sl gl &G FGE LA) ol o
Aol e Jos sadaie gladshe led s AS, sy (T
3 055 ot 5T 03 S s Gl mle poes
SEGE= 2 () uS o ) oge 28 > ST
oS & dlail b 2535, sl e o F e JVEGE
23 odd s felge ool GIFGE-2 .(V+) dsl e 039
Wl gljl5s, Cole S o 5 03y 35T S
- AN Sy £ 05 sy 5 Jleb 5 5L
SO ol () L5 oo O gus ol S5 50 S5
4l Gl 55l Sy b A 03l S s S oS
3575 G GBS, U sl 5 sk 2l WSl 55 s
c),ym.ub.u\xgﬁj@u,rg%63u5u3>)\>
G, sSh o blie 55 (V) Ll L e 4 et
Ens .S o 6,8 sl 0565, sl 51 Sl 5T
wbd 5 G5 s Gl e SIS
OIS Y S50 0 UXVITIT 053 I adilt
O 53 il (L3l Lo g o la5k SOyl bl oo
Sl 4 Ens (Swjlsil edlSe (0 3500 W5
SLsbl iy 56 18, ele 4 LSBT

4. Angiogenesis
5. Fibroblast Growth Factor Type 2
6. Endostatin
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1. Cardiovascular Disease
2. Myocardial Infarction
3. Myocyte
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3. Exercise
4. Isoproterenol
5. Electromodule
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1. Electrical Stimulation
2. Health
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1. Enzyme-linked Immunosorbent Assay (ELISA)
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Abstract

Background: Myocardial infraction is one of the main causes of death in
today's society. Rehabilitation changes some markers in this disease. The aim
of this research is to investigate the reaction of factor derived from fibroblasts
and endostatin to the acute rehabilitation of physical activity along with
electrical stimulation in infarcted rats.

Materials and Methods: In this controlled experimental study with a control
group, 50 Wistar rats (8weeks old, 220+15g) were induced with isoproterenol
(150mg/kg) to infarction. Then they were randomly divided into 5 groups of
10 healthy, infarct, rehabilitation, electrical stimulation and rehabilitation
with electrical stimulation. The intervention groups underwent increasing
rehabilitation (with a speed of 10 to 18m/min and duration of 50m) and
electrical stimulation (a foot shock with an intensity of 0.5 M/A and duration
of 20m) for one session. After exercise and anesthesia, venous blood samples
were collected for FGF-2 and Ens serum levels and evaluated by ELISA
method. ANOV A was used for data analysis at a significance level of P<0.05.
Results: Induction of rats with isoproterenol led to a significant increase in
the serum levels of FGF-2 and Ens in all groups (P=0.0001). ANOVA showed
that a session of rehabilitation led to a significant increase (P=0.040) of serum
FGF-2 levels and a non-significant decrease (P=0.547) of Ens in all groups
compared to infarction.

Conclusion: It seems that increasing acute rehabilitation by creating
positive angiogenic changes in infarcted rats can play an important role in
improving myocardial damage and replacing closed capillaries.

Keywords: Exercise Rehabilitation, Infarction, Fibroblast Growth Factor-2,
Endostatin
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