http://rjms.iums.ac.ir W4 550N o)l TV o5 15l) ySilijs gle alan

£ ors™ € ere Bvyer® oCoe i

.}
w.
&
g
£

¢
i

2= (039 P IS 2 3 p ko Voe) S3bo)y 05008 g Jwod 5 531eR Ui 9 (ol dw) S Y b O 5

P a0 S g0 590 33 wolS gmd (yguw 59339599

(s 0320s58) ol w005 el 535 ol o (S5 098l e 5 e 8 < Sl g Sl 35 0 el 1533 (g, Lod

rasooli.h@iums.ac.ir

Ol g colyl (S pole olutily ¢ Sy 01Kkl 50yt pole 09,5 ¢ J5Ug0 Jobo cilisins 3 50 ¢ blil 10515 O Of Lownds

Al ealirg ol (S pole oSl ( (K3 0aSuisl ¢ 20yt pole 09,5 ¢ JoSUgo Joluo Clisinss 35 o bl 2 Sloshw 8 yg0ai0
Al ealig (ol (Sdj pole olKuiily (S 0uSuily o o i pole 09,5 ( JoUge (Jolu Cliios 8 ye wliwl 10315 (Sa00 (GM40
Ol 0l ol Rl oSy sl 5 (B9 pole 0aStils (s Sl 09,5 letils tpuSund el ld

LXN €3

Lo jlgals’

‘(5)':'3

«slel ilon (5559
«Saawss )5 duwl

&olejy ojlac 5 Sbge

W-F/A sl oy

WY iy o

= e (3ol d 3Slas (alS 5 gali539)55 Sl lo) 4y dtnly Slp JIg L oS Col lodsy (g 1BAB g die
M3l Sl Sl (as pug Sy 228 5 OsesliP055 50 Hse SmusilSo | (S glasnST (il 23,5
i Vb 5950 Gl adllae ol )3 el 0ads 00ly i seolisS j3 18T 5 Sl8las & ygo 4 (5)loj) 0ylac 5 (silon ij)s
san 5w @lee Slagise 1 calisd sl iid9)8 Oliee el g Bl b 4 il (559 5 s)les) Shst ojlas
A

il B39 b (4xim y 5 59, 0) olo A S 4y sy 2o Sla g Cusl 03gr (25 adlllas Sy ol adlllas )5 (g
eSS e Sk Ver e @ (el Sewg ST o5l) (s)leg) (Sig sbas (39 03 )k o) ailisy s 5 Jeed s
by gl g Juud (52010555 slasbs) b o 4 ol gm0 b 5 b 035 9 ol (sl yggi olasi s Jla S35 g0
LD Bled (2 e yold

5 0hi09 sLeeg)S (sLabse 1 (53 iz Gialidl s L o 5y oS gpam CAL aal gllis (slaygyg olass 5o ldaidly
OBl )3l 0a (el 9 03,558 S ) S slaog S L anlie > (P140) ilojy 5 (P ++Y) sslesm g
Ly dglio y> (P/e o) (olojym by 5 olosy «bing lmeg,S Sllge )3 (g5 dxe (il sl 0,355 Jb o slagyg)ss
b o3 (Jalo 903,958 Cawd o) S8 (slaog S

Plas 5 4ol b 4y colo aus e &y (ol Suogi S T+ (59ln) (1005, 0)las Brmo g (silom by Sliy yad 16 S A
U959 45 amd e Ui Lamodly o piman 333)5 5y (slaige colSamn CAL anl 1 5995 o515 s el wlauily
sl a23ly (5)loj) 0)las & Capd ol g Jshoo o515 bai> 3 (55698 (blix Sl aa Y ob plais (sjle

ol ol iyl58 @Lw ub,l.:.?
Oyl (b pole olSiily 2455 o los pue

adlilo oyl 4y slcwl oguld

Rasoolijazi H, Ababzadeh Sh, Soleimani M, Mehdizadeh M, Shabkhiz F. Long-term effects of aerobic treadmill

exercise and rosemary extract on hippocampal neurodegeneration of old male rats. Razi J Med Sci.

2020;27(1):142-150.

wmawl 43 )5 o y9u0 CC BY-NC-SA 3.0 by Galkao ST o i w3 39008y alliio il Hlinisl*


https://orcid.org/0000-0003-0051-9171

Razi Journal of Medical Sciences.2020;27(1):142-150. http://rjms.iums.ac.ir

\eoIPaIN O AjIsIaAIuN Ukl

Original Article

Long-term effects of aerobic treadmill exercise and rosemary extract on
hippocampal neurodegeneration of old male rats

Homa Rasoolijazi, Associate Professor, Cellular & Molecular Research Center, and Department of Anatomy, School of
Medicine, Iran University of Medical Sciences, Tehran, Iran (* Corresponding author) rasooli.h@iums.ac.ir

Shima Ababzadeh, Assistant Professor, Cellular & Molecular Research Center, and Department of Anatomy, School of
Medicine, Iran University of Medical Sciences, Tehran, Iran

Mansoureh Soleimani, Professor, Cellular & Molecular Research Center, and Department of Anatomy, School of
Medicine, Iran University of Medical Sciences, Tehran, Iran

Mehdi Mehdizadeh, Professor, Cellular & Molecular Research Center, and Department of Anatomy, School of Medicine,
Iran University of Medical Sciences, Tehran, Iran

Fatemeh Shabkhiz, Associate Professor, Department of Sport Physiology, School of Sport Sciences and Physical
Education, University of Tehran, Tehran, Iran

Abstract

o . . Keywords
Background: Aging is a phenomenon that, with a sequence of time-dependent changes, y
causes neurodegeneration and decreases the physiological function of the brain. Oxidative Aging,
stress is one of the effective mechanisms in the neurodegeneration and aging process of the . .
nervous system. Since the antioxidant effects of aerobic exercise and rosemary extract have Forced aerobic exercise,

been shown separately and mostly in the short term. In this study, we investigated the long-

) ¢ Carnosic acid,
term effects of aerobic exercise and rosemary oral extract, separately and together, on the

rate of the hippocampal neurodegeneration in old male rats. Rat,
Methods: Animals were treated for three months (5 days per week) with treadmill aerobic R
exercise and daily (once a day) oral administration (gavage) of 100 mg/kg rosemary extract osemary extract

(containing 40% carnosic acid). The number of intact and degenerated neurons in the

hippocampus were counted by Nissl and fluorescence Fluoro-jade B staining methods,

respectively.

Results: The mean number of intact neurons in the CA1 region of the hippocampus showed

significant increase in the exercise, exercise-rosemary (p<0.001) and rosemary (p<0.05)

groups compared to the control groups (intact and vehicle). The number of degenerated

neurons stained showed a significant decrease in the animals in exercise, rosemary and

exercise-rosemary groups (p<0.001) compared to the control groups (intact and vehicle).

Conclusion: Aerobic exercise and consumption of rosemary extract (containing 40%

carnosic acid) for three months, individually and in combination, were able to maintain

neuronal density in the CAl region of the hippocampus in old rats. Also, data analysis

showed that long-term regular aerobic exercise had a stronger protective effect on )

maintaining hippocampal cell density than rosemary extract. Received: 31/08/2019
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