[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

A

[ & »
. ( 5 B
Iranian Journal of Ao-80dixias A by T 095 £+ Y Jlo l'. d»’lw;d ] 2

Physiology and Pharmacology \ % o\ ‘;VJ:_/ML _ *‘\‘-’
\ ’”uvud 0‘\

R /' . OCIEr \
ll‘an]PP ul{!u’/))bb)d/}j}zg .J/ / \&

c,v

(o]

S0 S ige 38 (S 3k Slog s i (AU (was Sl g SloyS (ogigld Wil iy

el s ¢ plo eslows] Sumsdins & gy 3500 & iebowl pol dis o IS pxo ¢ pogly Lo,

Oyl el g ol ol&uily ¢ K35 0a8iily ¢ Sl ! o 09,5 )
Ol eilytg el olRiild (55909 judg 90 liins 3 ye Y

ul)al 2 s L;‘“’)"P?Lc olKuisly :US»J)J 0aSisly ‘6591%,9 °9)§ AN
Ayl ol s o5y (i b (b olojlyl8 Clisiss 18 50 ¥

VoY abs ¥iipdy VWY opy9,8 VY sy

LEVCCS

40y sl ise ol Sy lsis 4 (10d) ogiseld Slul b 5 a8l e o Ml pl s SIS I Sy (50 40 1B g dine
sl 485 gl (g5 | 6 s Sl i ilo a5 wad Sl sy Ban L adllas ol sl 0sl (Byre (530

e oo (Si0 41y 0238 s b g (S50 425 b (26 VY 09,8 o & (Bl 900 |y Mg 315 5 ol (sl bge By
V¥ 97 Gloj (sbaojla )3 G 1 plonl (608 b 09)5 (slasbge Lo b9 jl (jre slog s ] am i 0345 Jlesl JIS5,68 o0 ]S
oS lages e (o (33,5 5u5ggem g Sllge 520 53,8 115 1 o S5 1 A el cypizmas 3S ol Sllges 5 (u5gleo8 dinkeo el
)5 518 byl 0590 jre Bl 53 oladl g glanST o il

Sl g (53 xe o &) Cuilyi cagiseld oay iy dguae (S320 41p il dn |y Sllg> Sy3elgyg Camdg Wl e Sy (eginld ABL
2 Sl sine Gl izman 5 am5 (1l (T (63 slle) il oyl 9 W1 9055 59,55 4958 WV= (Sl i) Syl ety
s ST SO 5 g STy 950905 e (59, 2 4l S 3l (g5 435 09,5 b dunlie )3 (Bigounnd dpuST ges) ColirnT 1l 9816
2,55 bl (g, ize

53031 Lo JLssl) 5 oladll sla S loger o (LS ol Vil Wl oo 00d (S300 40 slaige 0 (Blo dayg (sogiseld 15 05 Aol
295 e slagy oBlate laglo Su3gls08 3)Slas d9:0e s she Sl (193 Sl apnST T s 32 Yl b (rizen

e Shge ad (ogigdd ¢ Sl b (sho 0« a1 gdS (o3l

EVRTE
sbasibon gl jl (86 SlgL 5l it ol 4 U S35l J mled b (gime 3)Shes 1> £y 455 2
D] ass aals palil g o5s0 claasin wle 59,95 ol 1y 395 3Lou] yw & ()8 (o JUidas 45 G5he
S 3l 5 ol )5S oS im0 i lol pizeen YL o oy ) 055 oo "TBI s ) i (g0
58 VL) )3 (ghse i 5l (I je 5 Spe oL 390y 9 Bgdi e (S30 dpd Jl2d 45 Ggekee B0 | i
Cowl (Sasly alslas lpl 0 o @ 4o Jole o yiore LSS0 poe Job 0 e Cumes 3l o 295 &S Cal
G anlood 3 )9S (S9B (Sbjy lojlo (515 3l Olojlw (gt Gob ol (30 48 52 )b S
IFFFR lools wolgs 51 (il B abanis” slasy VFe e Jlu 90 (gio Aoy 3l il Sl VoY Jlo U Sles cuilig

I¥] sl 0395 i

sladslw bug (g54o )b cblaie Sy boasy ! Traumatic brain injury (TBI)

h.namdar@shahed.ac.ir (ORCID: 0000-0003-3244-1639) :c.lslSo Jgtus ot g *


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

S g (ogdly

Sye dpd g (pP9dd

IR oy 2590 Y(CCI) 0y IS po 4y iyl amy el
p.a.h.)

sy, 9 3190
OUlgas

Bialojl Sige o Y7 Glse aslllao ol ploxdl (ol
ablg 5550 5l didg jliwmg ol I (Sen a5 5 S5
O Lagbes (g 8 ()l B IR (hie b oKD
3o W ybga 2392 i VY 5 Ay bl s g o5 Yoo b YD
($Log, 5 4y 5 Jisa 10l olSh bl 4 6,5 5
Gt ain S S 4 SBls clo b 3 5 LU
Job plos > Sy i3S )13 e lame b (08,5 5L
Canl S5 @ 3V il s 136 g Ol 4 bl adllas
a0 VY 3gas aSblaes oo (cled Slislejl Job 4
Slyde Gl a0 lie a g 5 0] Sl
s 18l oISl llges olSisloj] )3 Lbyes g (eSS
SIS S Sllg> g9y 2 (bl 2 29,5 jl S8 92 003
b 48,8 aald ol il sM B! a oSl imgi 4o
(IR.SHAHED.REC.1398.092)

o4& s 3l Jao
odd Jy S (gje dpd Jio )b I Gjae auls
23S plool il Cipos Mols LS lilllas 53 a5 (CC)
=S 5GP L Ol Sl elisren A hey ol
S V) oS g (pS5hS 2 p)S shee ¥) el
B 35 S0 a0 (1 cloldl 5,5 L) (45 5k
oo b 035 ol jobo 4y (g slage (Slaw
Vo ol b e o Ve JSUTL Ll Jlas 5590 asls
S dgde (Al 20 S g b o syl MelS” s
oluwd (3 g oad 03l iy leus yuw Cwg yio Sl
Cewly asbal loiul 4l )3 .cé)5 o )l WSlig il
ks d G o Ao ¥ g LSy Sl e 2o bie V10)
Spae by po o £yl 4y (sloply &g (lawg
2131 aamon ol (53 egigs €5, 5L)
2 U haSs oo Loy s sddlis sl .5 o

2 Controlled cortical impact (CCI)

Joo 53yl (gl il o o JUlS s ,Seo i odp3c ]
L S5l 4 sile gl (sl gl s oy
S Wg o g Wl pgeg8 9,50 4958 Y-S gl
Coows &y o polyo 51 el glaJber plo Sl 3 el
LA Ay e (0 1y ol dwgy g oad oddaml 4l
it o coositans bloyl a8 Slools s llllae S e
wdl3)l> 3929 (Gjae dpS (35l g 0 Sl Cledll s
log 5 blaio e gl 4 losls (Lt o Ketingy 1]
9 0=l 31 RS la 1 385 pewey SIS Mg o0 0y
e Ban o 4 Log 5 Blake (oledl Fesly > e bxl
09SS4z ST dsly s Y] sl 0ad a5 pediime (51
Lol il 0ais 4_3.|)] Eyrro oy o LS‘)-? &b LSLQOLQ)Q
o Gl g yee 9 Sy (ol Jle 5l ilow nl lizren
o=l sl Fge Gy (8L Cap ) e ) ol ]
A8 lodls i e s e 31 6 eSsSI b e
P $hge J Slgioe labge ) QIS Sgi | (6 S0g5
el (Seaiaw Gl (s [A] ¢ 8L Sl ped deno
Blaie [V] (goliml oYM o [#] (gj00 p3l (yizmen g jae
ol pll  Sludl Glalllas puioren bl Al (g5a0 4o
el JialS 5ol 555 o (1d) sagigeld oS 3ls (Lt
gt |y il 4 Mo o)lon )3 €85 99)3 e
ool 9 3031 oSl lsee Sl oo 5l L g [A] ais
sl 4 Mo Glilo 3 485 Sledl Gl (9 5 9290
H =S glsmean (Sl el [A] o palsly (w
M Vel Gl (a8 b Gl (Sb iy Ol (5 008
Sie dye hlen Lad (B)les | g pSKia lp b
Logy 5l dm adol slaceln g 3By o 1) blo W)y dad
LV ] S oo ol Sloyd gy S plgie
Orzan g (Slpl b pixe (S dog adgil il
3958 5 318 Sloj 03l o g )3 05 ploxil A1 iy
oLy sty )3 W] ge o i blaite s Clodd]
9508 oyl (sloygiSTé o e ol e 2 1y Lo
V¥ 97 Slojojl > Sllge Kol skl (izmen

Al $39551e,8 5 (599 b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

S g (ogdly

Sye dpd g (pP9dd

D] s plost ) g 51 oobizel b ,L15 Laog,S

oyl 9 2N Lp S sloge (5 )58 510!
55l

L el ygban Lo ge csjme 4y 5l dm cclr
b v e 0 ok (23] 9 (el S 5
P G5 Bkl (Bl (igdn e dnd (3
Sl s pbol Cd8 J3h dids SO Ste 4 Kooy jub
M i 5l Olas p (Ggpe 1 5l g3 ol (spitansd
b e gyl demes | ol b dn jae 8l 5 00
ol Ao 93 & bawg Lad 5l (385 ol 4 jae slaoSas
ALolsM 1y (3o el 0y Saw) 0105 camol 0,5t g 0
095> 9 0303 )18 o) (e T 9 93 BB J3D
Jose o ) Ladsee e s oo Jite glo ojl
ooyl Sla S logn S o3l el w8 Jite —A-
S wpllien gl Jolid il g3l 5 giilans]
P9y 3l ST (1958l 5 SUgend AT g LS
0255l &85 Lawgs o (e o )la b 9 S yie JI
e g A plodl (6ol (plodl g 8 1) oS
L) oS ol Jols ool sl S sloger (s S o311 (sl
oSbe slacS 1=l o Wl jeg5 55,55 5516
oY1 gy Ly g LGl Paiod L 835 calo TS ol
S dlazel

oiabojl slaeg S

725 S5 (Bolai Ml g0 a4 b hge (siog)S
18)S Oy
G 9 s JalS obgrer Jlidar 09,8 el 3 tid 09,8
o3> [y sloyld ©ygo dl dasmon gzl (o Cangy
Basee asalsl )3 a3 S (ood Jloel (gjae s (Jg L3 o0
Py Cagy 9 C)S (00515 395 e )3 00 > gl
s A oo 4o Yo sbl &8 b il Ml Lo S
JHitie 305 (Lo pudd 40 Loy o Jools ol jhgaa,
LA g

4 deluxe MAX™
5> Biolegend

AY

8 ord awslyyy Joxa (59 baoma (s3h0 05 Jolye slol
S dmlis 00 S dlonl oSiwd 4 (ige (DS

o3ly Jlanl (o)) m) (oLl Sog xSl gipy 8y e lo)
9 S Ugyinl olSiwd )3 Gloe puo (31313 ) Ay A5 0
Db Jlosl i s olfiwd Lo ol g Lo
Wb el 920 4 (LS Slalllas 3l oK (gla el )l
e jlanls Gos) bwgie Ca s Ly (o520 dnls &
ety sy litn () sl 3 Sl (n sl YF S555
o AboB aslyl jo 0l a8 (S el > ail p e ¥ gt
ay b apd Joe SR 0305 oS Sl M (Sire 4y
Comgy 9 48)S )13 265 o ) 0 i lgztal ¢ oyl

[NY] sipe 05 a5 Ve 5kl &5 Lo o

OBle b9 (095 9uld

ol 35 5 0melS S 5 L o (Bgrn JLida
ol Mol S o)y SLBgS 4B b g sl (5l sloge
Oy SLB98 Cromd 1Al (g500 4y Dol my alid 00 .0
Cog Mo bl (S 10l Sy Lawsi ige o,
Pl &5 by (e S Al Lo )5 (AD S dlaz
Bloo b9 ) ok ¥ o9 plo 4 (ol (00 V) 0)led
o el g o8lo s Bl o ol o)l B ol
axp P glabgyde ol Bl gy Ghge b 6055
Y SESPRRIRIRY PR PRTSE WY SRGI I SRS E IV 1 BRI VY
sl adgs Sy Laagy AloliM 5 o0l )5 il sy 5|
2 Oles o gled cdl il 6,85l can g Siis Mol
«§)lgn 5l dm i B)S (o B Mo ()l ol
WL o Jiie sl ol & plas C)B‘%o

U8y Cund (g 35031031 yag
Sl (gd0yed Jodo dluwgy llges Sojelg)e Cunsg
YE 35 iy sloml 5 b Aloldl Tous oiss uas
s ke ol 3 b S ojlal (giae iyl I ey sl
Sla Sy 5 (s (Dl (5 > Cundy oLl Gl
YL 0pe g d2pm g 098 o0 plonil (230500 (g
Ab o (gine camwl 6yt b oy LS S e

3 Modified Neurological Severity Score (mNSS)

Al $39551e,8 5 (599 b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OSen 5 (ymly Sire dipd 5 (255l
s Seiglgsg dialeo 5 (m30y05 025 =) g
Modified Neurological Severity Scores (mNSS)
(T-+ kel £90000) (55 > inlojl
el Ow) 9y ¢ Ol By ey o Ll 48 i 23 4 b5l plae
b o3y o | M8 sl (38 g
| forlis (333 c‘))bdblfln,\.c ) Lgl&,nL\il Oa)fw
v o S Fhed S VeSS g (s3ges ygome & G 23 Vel Lty B2
b Y. 5l
Y Caoms S5 &y L8l ) S
(¥ sliol Eg020) (o (5o sis Lol
\ oY g ol Gtalef] 4 el pas
\ Ssdie S0 b (S Gbazuale o ad 4L (9,88 L dos Comlas (gu) ) Cundy 3085 4 Gl pas
(=+ Lol ggox0)(Beam Balance Test) Juai bads by yiv o
ol Cundg b dbe g9, p ol bais
) Ao 0)lS & 5 K
Y oo S Pl Sy 505 il g e 25 o
¥ 456 5o jlam alee (59) GiS 2 b g s 1l 93 (08 gl g abe 0,8 S
¥ (458 el ) 30 3929 L abio 51 2081
N IV S CSIPU E:|
5 Jlo 4l Ve 5l aS aSol b sy &85 (gly (S e ey oo 51 oLl
b e O 2 g B sl S
\ ovgS AY S8 dgng pas
) N
) O eS8 3925 pue
) Sydnle 9 sigdsS mle @l

il WA gail onl 3 jlatel Sl
YAG WY e 0500 i Sl

WUV 0y tlawgio  Slgil

FUY o oped it gl

d)l”j SR w2
13 SPSS 20 381 p 5 5l adlitel L dmosls (5 yglen §
S el Gygao )3 s ooy B2 Jlo i 2595 1
S5 eSS 903l 5 a8y uilylg 5IUT 51 esls g
Sgmo 50 b odlatwl 69,5 53 oy (sbodly duslis 4l
5" oy JgyS G0l 5l il o @i lmesls &S
L.g lebg)j O u9L.Q) O ool 4\.‘99)),0 M uyo)i

® ANOVA
7 Kruskal-wallis

A

OO 9 SR A 09,5 (ml igie 40 09)8
42 02 iiS 3ol ol gty Lawgs cdomer (el
bse )y jre pi paw (59) p dipd 0dd J RIS (gjee

Lo ige 4 ol 5l ey ddB 03 05,5 ol ) 10 09,8
plosl (oggdd Canly (sl (wgidlo g 5l b (520 s
e

Al $39551e,8 5 (599 b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 |

S g (ogdly

Sye dpd g (pP9dd

;uﬁ_miJ_’x‘o)l L.S_‘D)‘c u::)_J O‘)Li u_m)).)’)_swu_lfdlm Yb )y 40 Jmasgd)m o ‘ﬂ,.w 6[.&:09)?)3 u,l)bua u»}c):m).:yaf—\ J&J}
ol 0 001> LS (g5x0 dspd 3l dm el YF il S glan gy b ol Cel S,

se2lis Gglle (sloplams rizan 5 LTy (5Ll
y cilise (sloog)S (o )3 jae Bl (9)0 HluST Sy
Sham celo b cwl ol a5 johailen a2 o oyl
STy 5851 9 JUgoud duS g cllsd (lien Log s
& b 09,5 b duliio 3 (S3a0 0 09,5 ;3 jaa b g
e (P <ol ) cul oS g (ol ()b sne yobo
59,5 b duslio ;5 1ad 09,5 ;5 jbsemsd MuSTgw 5o
G Bl GRIEL bge peb 4 iR 4yl
Wog)S (o STy GosUslS 3)90 > (P < 1/4))
prpad > i oalia ()13 e S (SR iy g duad
w5 3l dn Celo £ 390 HLST G55 5 dadllios oglle
(P /o) ad osnlio Jlycsine Gial3l o 09,5 4y Capud
Sygar ad 09,5 55 aadll yglle 3y50 3 iuljEl cpl &S

A5 K035 b 095 3 o) 3o 41 g e (5l siae

Wazsly
Oned 5 2lye (ige jre (IS sled pgal V USS

e 4y bl il colis VF il Joxe (3908 (5 p
LA o ul.....\.; |) alises dl.b05)§ d‘)—.’

S2399,9 Al 2 Blo 59 Mmad 5l
ps jl g8 Sllas Sojolyg Candg oyed ¥ Joio
aS johailen > o L |y (gje sl am celw YF 4 5
s dps dbml 1S 09 Aw G d5dee odalis
wps 09)5 93 ) Loy 5l e (g )l 2929 ()3 g
Sgb g0 03 I3 sime Cgli5 o 09,5 &) Cd b g (S50

,(p < ofes \)

9 ClansT (ST (6l o ol p2 wad il
320 (593 985S (o o]

o hse 3 5o S 5l (8L Sojdg)g Slilee 0yes p auab 1Y Jguar

(4100 31 amy cosluo¥€ ) MNSS (405 5l amy sl MNSS (6 L) MNSS 29,5
o
¥ls 4 IV TENE /¥y E5e by
54 15 N VD W

it Sk 3kl glas 2 Sl baodls P /o) b (chin dips g o 09,5 b i iy 3 sine oglis - P gree

Al $39551e,8 5 (599 b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

OSer g (ygdly S dipd g oot
aihee (hse 5> (g5e 410 ) 22U glaST o il 5 CilannS] Bl sl S loges 2 auad S1-Y Jga
} *yga | FP RN STy
S8 Sy i sl g3 ol % 9 7
";La/ 1) )J’UJ..A/J ) STy ge———d 5
@ r— wo/a—sly) o ol Jg— o , - )
e T T pSdlasly) S ol aesly)
(30 cU migy (o cdlb migp 7 3l s e il s
(0 U gy (50 b gy
TANE 290 ¢ FIXS£-/50 AARE ¥Any WS- /A o
5 VA% Y )/ F4 /50 5 [aVE - /Y SEE/AY £ /SA E3he dpd
SINYE[Y CYREN/2N Y/ St IXY HHENNA £ [5A b

A3l e (S3x0 Ay 09,5 Ay Cami P S fee) g fod byl dxe cglés %‘;4.3###9#P S ooV b b 09,5 b duolie p3 Iy me cuglis **

Gl 53 W=l ol $9y 2 b U
e
Gl gos)S o > W-S el o dulis
ol ol 02l LIS Y Jhged 0 logy I am celw i
P WooSdal daw plp 93 Loy ond dbol 4
Ol 5l @lo aumd (P < o/ V) dmd e il je il
dp Bl Fio 8L 9 WoS Pl ghu pSeis

(< +141) 9ii0n 5550

A J\

k%

(0.5 el £.5550) e\ oS3kl pedae

(15 Jool p SIS 13a53 30,5 555b e

At pSSls 3,5kl (gl E 1 S5ke baodl

958 9 W) Sl ol (59, 2 b 56
o Gl 45 W y9095 59,50

el (i e il 09 ) S o) e (e
Ol bt ol oads 03 Hlis @) Hlges 45 Log )l an
o A L (S5m0 095 3 ) Syl 3
Geoped (P < ofe o) ol aly (Rl 08 05,5 4 s
Ol glo (g ogine psbo & A 4 Bl L gy
wegad ) pmen (P < +/0)) dgde Wm) Sel
Jua ol bl 45 esalie W jgeg 59,85 5516
Wbl EalS aad bawgi (613 ine MalS' &g (5300 412
(P </eN o) Yhrged) cunl

\ch
() %%
Yo ##
—
\Q-
% L) L]
Sihe &2 e

oSl oaimap it Lagygios glyme Ghge 5 (S50 8 3l (o3 (0) Wl 5095 59,55 )s516 o () L) (il (lsee 2 aad 51—V 13905
e QU 1y P /) g ol N L (ghe Ay g ad 09y Lyl e gl a5 4 T it Sl 5 Jilil glas

Al 39551y 5 (S5o)g b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

S g (ogdly

Sye dpd g (pP9dd

Sl Jo 58 Jol b 4y s 5 395 o Sl el
iy yols yimgh 0 4, ST.VA] o)l (g i (g Bk 4
o el g5 (9,5 jlead auiledld el o Jobe
dpg dab oS o Jlaiay Wl g i (6550l i
sladsbos s3lwJlsd 5 390 0)led ol 3)b J) ilo
05> U825 3 35290 el la sl Sl ol JLb5ul
o ol Byl cpl 5l g a8 Byotio b Cuows 4 1y Jaee
A5 0ol ey ol

Slorbigiil g &YLao 13 48 59, JUligasl o]
S (S5 o)h Glodomn Hluw slapuilSe cuwl 35520
s S 520 Gl o aB L (9iST aS  Slgudigusl slayl
) Al oo pa¥ oS WS (giladl] a3 5 Sslaw
4SS by oyl 4 il aslh lalE g ol gl Wlgs o a8
Cpioad g poaligd sl Cuwl oo 53 jliwgen sl el
SLer0iesl g Sloyes dane 9 (g sl Sy il
Lo allas 3 4z STV ] 09 (o L& plo ) Bgpe
b (g )5 )8 (aw) 3 3)90 Siliows s  2ad 3b
ol Ggrs posbighil oo 1 (sl dad 4l 4 255
s 2 (S e O Gyl ol Sl ey e Hlai 4 S (o
w2l sl alillas 5 oohis il auh Sl
s u.u])_sl as [SEY) u_:‘ 4 Siloaly L)L“"" ‘) dlaze
STt b sS85 408 5l Slions s
a1y S5yl 0aiS jlae slagyls g 29 0 (il e
os)f bLe(w.w Ol)l‘)ﬁ Oﬂ‘ Lgl)g 0dsS S8 OLo)J ;i; 019;:—
U Sl 5l yin Oldllas Jlais ol j1L[VV] Wdg
b e o aoml 3 5 Silios w0 (09550
23 58 ) 3y90 F38Y O g

Siro slogy Cdlaie &S losly i Clalllas puiccen
b ol 9 9980 Bigyg (1950 4 wanlS 3959 53 @ s
ol b &ly 2 33,5 (0 95T oyl S0l)d 958 sy
Ty, 5L505) ColinS1 T (oS ey (e ]
S i) SilanST sla S loger g (g dmuS gm0
9 395 —a doul ol pae (dmadll (o3 olle LS|
My Sl 5l go 5l iy (5laST ol S log

Q)

,.i) N8+

Z

%

> ##
:\ — =
3 . —
E 1

b

O Gixe dyd j BUWV= S sl e dad 31T 15909
wilm 3kl glas * u.i;lm odizd L s oy giaw 'ui‘)"‘" Uv9e
L (550 4200 9 b 035 b o stne glis i 4 79 0
Ay o Ly p<e/ey g ofen)

sl e

- -

O Mws 4y gole Ojgo 4y i mo addllas pl
by (g5 aps Ghlew sl olpl e Gl slaaidl,
P Sire sy Blo by dad U Cae ol el
Ol Gl ol @l 85 18 (s 3)90 Sla Je
2 G 4yl dm adgl G5 5 8lo by dad oS 0
o=l 0gMe g jre Ly aulanST o sl Cpioen
50 Sllgs 3909)95 dlen Dot yd duad &S b ol )l
ol YFao el YF o F 5l an

Siro ays Loy au aS wleoly ol sl oldlas
4 Eopb 0D ol (sl ytnl 5 JUISy S sla Joho
B35 S 3 el sl oo JIs31,8 el o i
)]stxwwo.\:bw]wbwﬁ‘@
cel wunl Koo 0135 ol 4l > ol la Joko 2>
o imgsy 5o Bybo 5l 5 [V ] 258 (gjae o)lse (0d S
O W15 e 59yS 0)l920 poalignl sl a5 Wilosly L
b eled gladabe Sli318 5 o lp b Syme SO
Silw b goi 90 a5 Wbl yd ylaioee pisren bl ALl
ooles Blaie 45" Jol g9 21> 3929 JWbigal sla Jobeo
sl s JLai] Joma by eSSl 5 CamsSs) sl Jsbo
s g fsly S 3l el 5 3980 JUb JUbssd
sl ySilo (15 ol Blato a5 pg> 93 g 355 0 oligS

Al $39551e,8 5 (599 b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

S g (ogdly

Sye dpd g (pP9dd

P Ligh 1y s34 ol (STt @9 0 2bx
=4S ol gadllas G K05 (gaw il [VF] S 0
asb aS)*i’P aS 4 ey Olid pll Qb‘)’?} &9y
J30 Hlas wilg o «Sbays Sy sbowl clde 4 0595 gL
o=l Sl (Ken Laa sl ol [YO] sad iljél ]y (g55e
Jmos g 93 Sl W95 oo (193 b &S A £9090
oad Jl il 355 S50 lp & oy o 5l 4 455
Oldlas shb il dad b (60K e ucmen
slp ol (oo o5 SUlhae 5 (S bl o 5t (3253
OS5 il s S8 e ay dind il sl 8l
Lol sl obppsad 5 05 0995 5 el sl Jobo
Gioee JLo o d Bl o duab ploxl g (00 0 Sl
5 Jlos ol (gam Sl )3 )l (ro Siagh
09y 30 Mad wyp pis pob ddllas glacudgise
ale sy 3k Sl (s3a0 dnls Camg Cnied g @b
o) ST Oldllas 53 36 g0 dlpiiv 45 Wb o Imaged
Les pols gl 53 cnl pogMe digd a5 Lo )33)l5e
095> 955MeST oyl 9 el sl ySle paw (o)
= dmad Sl gy Sl S ol s 4By jee 8L
2 Dy 5 o duog (Sixe Slogy Claio Suasiumw olpdl
orzen g 2l gl sl olie oaisl slastmgly
8 e 33 S92 90 9l oyl 5 Ll sl S logen
20,5 (5 pSojlul

(S 5 AoS

Gob 5 lgs e (e 4y e Al Ly j8lo
g Lol ST gals piman g Loyl sl il
135 Salgry wiMe dgut el (5o il ladl slaygiSle
Ol plgdel 93,5 00d (5500 pps e gla e
Gladuog wyp d L)l dad &S Sl Siagh (ol adlllas
23,5 @ly fge il 520 apd Ghlew 2 Sl b

ay

P a5 VA] 055 0 (g500 3Slas 3 BT g g5l
i 9y 2l e i o (355 M e adllas
e Bl 53 05250 ST SOy g STy 55
Gk 5l alg o dad 4 S a0y L g 2,55 sl
I s 5 3lis ol ilipns] S lager il
oyl 52 )lge Bgeumsd 1ol g0 ColanT 1 S loges
o3 il |y (50 4yl (0L gilages]

o ey & bog 5 CBlaie (ol adlllae 53 ol o ogMe
3055 5518 i (S p ) ke el sl S o
55,5 Ly il 0 €8l (99 Wo Sl 5 il 509
Saals 51 Bl W jg dad &S W 0old LS pioren o
s el i bl o oS st cpl 2 )l g
S G 4S8 oLa S g cp yiegen Sl (S 20 Log
WS ol S o sl 9)98 soml W )5 1) (oons
Ol 3 (2l ool (S giw nl Gizmen M]3l e
Slg » ) JU5 5,5 sl ol bawgs Clin sy 8908
ol b any iy ol ) el sl Sl 318 50
o) o @S cul (g U )] Cuenl o)ls (o0l 58 o
b Glie )3 018 e Jole G plgis 4 (S g
3 29 e a8 a0 ) (ke 4 I 3L b Gl
Ot 3 (ot G o s )3 Gl 5 900
Ol o adlllao 3 [Y+] 2l (50 425 oylors 8T sty
e (o) me yobo 4 Blgi o Bl W9 uad aST A5 00D
Oladllas piomen amd (ialS § 5o )0 ) W= 8o )i
28518 loosiiS o g oS wlosls (Lt (g5l (Sloe
Sl igjie s Slo gladie > Wl a5 59,55
ord llges  Blus olad Slas d9u0 9 caumwl lime ialS
5 Lom ) opSad il oled] gl cpl  ogdle [¥V] Cand
o=l e ials a8l oads ool LS g cuwl oas Ll
3 o] G2 5 (Sl i 3Skes Sy 53 S i
VY] ol g Log 5 blaza

6y Sl b S (K00 g luww opl oBws 5l
Vo] 095 (0 ol WA el ol (Son L
90 S5 g (y59ud pomd 45 ASlodl L 55 il Slalllas
S 4y CBlaile jro Ol sl (sl pheo sl e
el dS il oad 0ol Lis cpl poogMe VY] Wbl o
LD G pieS 0 a5 S 3 )Slee > ST (S

Al $39551e,8 5 (599 b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

S g (ogdly

Sye dpd g (pP9dd

O Sty G2

)y ol g lis 5,55 ¢ adlas plgl 5 ony) i,y

s sl o ddlae olb typ aalllas plogl

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

.axlllas u"")"" 9 aJ.gJ dalllao d‘)‘?" » C’.:)Uéj ld

Maas AIR, Menon DK, Adelson PD, Andelic N, Bell
MJ, Belli A, Traumatic brain injury: integrated
approaches to improve prevention, clinical care, and
research. Lancet Neurol 16 (2017) 987-1048.

Iranian Legal Medicine Organization. Available from:
https://www.Ilmo.ir/web_directory/53999-
%D8%AA%D8%B5%D8%A7%D8%AF%D9%81%D
8%A7%D8%AA.html.

Kumar A,Loane D, Neuroinflammation after traumatic
brain injury: opportunities for therapeutic intervention.
Brain Behav Immun 26 (2012) 1191-1201.

Agimi Y, Marion D, Schwab K, Stout K, Estimates of
long-term disability among US service members with
traumatic brain injuries. J Head Trauma Rehabil 36
(2021) 1-9.

Li B, Tian J-P, Zhang S, Guo Y, Tu Y, Yi T-L, Guo Y-
M, Zhou D, Cheng S-X, Effect of bloodletting
acupuncture at twelve jing-well points of hand on
microcirculatory disturbance in mice with traumatic
brain injury. Zhongguo Zhen Jiu 39 (2019) 1075-
1080.

Liu B-h, Zhou D, Guo Y, Zhang S ,Guo Y-m, Guo T-t,
Chen X-y, Gong Y-n, Tang H-l, Xu Z-f, Bloodletting
puncture at hand twelve Jing-Well points relieves brain
edema after severe traumatic brain injury in rats via
inhibiting MAPK signaling pathway. Chin J Integr
Med 27 (2021) 291-299.

Li B, Zhou X, Yi T-L, Xu Z-W, Peng D-W, Guo Y,
Guo Y-M, Cao Y-L, Zhu L, Zhang S, Cheng S-X,
bloodletting puncture at hand twelve Jing-Well points
improves neurological recovery by ameliorating acute
traumatic brain injury-induced coagulopathy in mice.
Front Neurosci 14 (2020) 403.

Amini MH, Esmaeili SS, Barzi DM, Fesharaki MG,
The effect of FASD (Bloodletting) in the treatment of
sciatica: a randomized clinical trial study. Ann Med
Health Sci Res 8 (2018) 391-396.

KaitoMotoh M, Yoshinao I, Naoki K, Hideaki F,
Esteban T, Iron reduction therapy by phlebotomy
reduces lipid peroxidation and oxidative stress in
patients with chronic hepatitis C. J Gastroenterol 41
(2006) 921-922.

Vaghebin R, Khalili M, Amiresmaili S, Namdar H,
Mousavi MJ, Treatment of traumatic brain injury from

Sl ol

Sl 01 plogl aals olS il coles b (g ol

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(F-0VA S oylas)

&8l y2 o)l

the viewpoint of Avicenna (Ibn Sina): A historical
review. Interdiscip Neurosurg Adv Tech Case Manag
28 (2022) 101498.

Radpour M, Choopani S, Gholami Pourbadie H,
Sayyah M, Time course of neuroinflammation in rats
after induction of traumatic brain injury by controlled
cortical impact. Iran J Physiol Pharmacol 3 (2019)
196-202.

Osier ND, Dixon CE, The controlled cortical impact
model: applications, considerations for researchers, and
future directions. Front Neurol 7 (2016) 134.

Nourzad Z, Khazali H, Ghadiri T, Neuroprotective
effects of concomitant use of erythropoietin and
progesterone in traumatic brain injury. Shefaye
Khatam 2 (2014) 1-12.

Nadine Kerr N, Pablo de Rivero Vaccari J, Dietrich
WD, RW K, Neural-respiratory inflammasome axis in
traumatic brain injury. Exp Neurol 323 (2020) 113080.

Yang X, Chang Y, Wei W, Endothelial dysfunction
and inflammation: immunity in rheumatoid arthritis.
Mediators Inflamm 2016 (2016) 6813016.

Ostrowski SR, Johansson Pl, Endothelial glycocalyx
degradation induces endogenous heparinization in
patients with severe injury and early traumatic
coagulopathy. J Trauma Acute Care Surg 73 (2012)
60-66.

Ley EJ, Leonard SD, Barmparas G, Dhillon NK, Inaba
K, Salim A, O'Bosky KR, Tatum D, Azmi H, Ball CG,
Beta blockers in critically ill patients with traumatic
brain injury: results from a multicenter, prospective,
observational American Association for the Surgery of
Trauma study. J Trauma Acute Care Surg 84 (2018)
234-244.

Amiresmaili S, Khaksari M, Shahrokhi N, Abolhassani
M, Evolution of TLR4 role in mediating the
hepatoprotective effects of estradiol after traumatic
brain injury in male rats. Biochem Pharmacol 178
(2020) 114044.

Wu J, Guo J, Cao Q, Wang Y, Chen J, Wang Z, Yuan
Z, Autophagy impacts on oxaliplatin-induced
hepatocarcinoma apoptosis via the IL-17/IL-17R-
JAK2/STAT3 signaling pathway. Oncol Lett 13 (2017)
770-776.

Li T, Zhang Y-m, Han D, Hua R, Guo B-n, Hu S-q,
Yan X-I, Xu T, Involvement of IL-17 in secondary
brain injury after a traumatic brain injury in rats.
Neuromolecular Med 19 (2017) 541-554.

[21] Baratz R, Tweedie D, Wang J-Y, Rubovitch V,

Al $39551e,8 5 (599 b aAlme


https://www.lmo.ir/web_directory/53999-%D8%AA%D8%B5%D8%A7%D8%AF%D9%81%D8%A7%D8%AA.html
https://www.lmo.ir/web_directory/53999-%D8%AA%D8%B5%D8%A7%D8%AF%D9%81%D8%A7%D8%AA.html
https://www.lmo.ir/web_directory/53999-%D8%AA%D8%B5%D8%A7%D8%AF%D9%81%D8%A7%D8%AA.html
http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

S g (ogdly

Sye dpd g (pP9dd

[22]

[23]

Luo W, Hoffer BJ, Greig NH, Pick CG, Transiently
lowering tumor necrosis factor-a synthesis ameliorates
neuronal cell loss and cognitive impairments induced
by minimal traumatic brain injury in mice. J
Neuroinflammation 12 (2015) 1-14.

[22] Clausen F, Hanell A, lIsraelsson C, Hedin J,
Ebendal T, Mir AK, Gram H, Marklund N,
Neutralization of interleukin- 1B reduces cerebral
edema and tissue loss and improves late cognitive
outcome following traumatic brain injury in mice. Eur
J Neurosci 34 (2011) 110-123.

[23] Maegele M, Schochl H, Menovsky T, Maréchal H,
Marklund N, Buki A, Stanworth S, Coagulopathy and
haemorrhagic progression in traumatic brain injury:

¥

[24]

[25]

advances in mechanisms, diagnosis, and management.
Lancet Neurol 16 (2017) 630-647.

[24] Sillesen M, Rasmussen LS, Jin G, Jepsen CH,
Imam A, Hwabejire JO, Halaweish I, DeMoya M,
Velmahos G, Johansson PI, Assessment of
coagulopathy, endothelial injury, and inflammation
after traumatic brain injury and hemorrhage in a
porcine model. J Trauma Acute Care Surg 76
(2014)12-20.

[25] Bellieni CV, Burroni A, Perrone S, Cordelli DM,
Nenci A, Lunghi A, Buonocore G, Intracranial
pressure during procedural pain. J Neonatol 84 (2003)
202-205.

Al $39551e,8 5 (599 b aAlme


http://ijpp.phypha.ir/article-1-795-en.html

[ Downloaded from ijpp.phypha.ir on 2026-06-28 ]

S g (ogdly Sye dpd g (pP9dd

[ Research paper ]

Effect of therapeutic phlebotomy on neuroinflammation
following traumatic brain injury in rats

Reza Vaghebin!, Mohsen Khalili?, Sedigheh Amiresmaili®, Mehrdad Roghani?,
Seyed Saeid Esmaeili Saber!, Hasan Namdar * **

1 Department of Traditional Persian Medicine, School of Medicine, Shahed University, Tehran, Iran
2 Neurophysiology Research Center, Shahed University, Tehran, Iran
3 Department of Physiology, Bam University of Medical Sciences, Bam, Iran
4 Traditional Medicine Clinical Trial Research Center, Shahed University, Tehran, Iran

Received: 10 April 2022 Accepted: 25 May 2022

Abstract

Background and Aim: Traumatic brain injury (TBI) is a global health problem. Persian medical manuscripts
recommended phlebotomy as a potent treatment for TBI. This study aimed to evaluate the possible effect of saphenous
vein phlebotomy (SVP) on neuroinflammation after TBI.

Methods: Adult male Wistar rats were divided randomly into three main groups (n = 12): sham group, TBI group, and
TBI+SVP group. Induction of trauma was made through a controlled cortical impactor (CCI) device and SVP treatment
was applied 10 min after TBI. Then, neurological functions were evaluated 6 and 24 hours post-surgery. Furthermore, 6
hours after bloodletting inflammatory and oxidative stress biomarkers were measured in the rats' brains.

Results: Therapeutic phlebotomy could improve neurological scores post-TBI. In addition, phlebotomy application
significantly reduced proinflammatory cytokines (IL- 1B, IL-17, and TNF-a) and oxidative stress factors as shown by
reduction of malondialdehyde (MDA) and elevation of superoxide dismutase (SOD) with no significant effect on
glutathione peroxidase (GPx) and nitric oxide (NO) in the brain 6 h after TBI.

Conclusion: Finally, SVP possibly through its attenuation of neuroinflammation and free radicals, and also increased
antioxidant activity in the rats' brains could ameliorate neurological impairment following TBI.

Keywords: Neuroinflammation, Traumatic brain injury, Persian medicine, Phlebotomy, Fasd, Rat
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