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ABSTRACT

Introduction: Traumatic brain injury is the leading cause of death and disability in
young adults. Green tea Epigallocatechin-3-gallate (EGCG) supplementation favorably
influenced many of the processes mention in the secondary insult of brain injury, including
neuroinflammation and anti-oxidative damages in animal studies. In current study, we aimed
to investigate the effect of EGCG on outcomes of traumatic brain injury. Materials and
Methods: In a clinical trial, 30 patients with head trauma hospitalized in the intensive care
unit of Sina hospital, Tehran, Iran were randomly divided into two groups. These groups
included 15 patients who received a single daily oral dose of EGCG (400 mg) for 7 days and
control group of 15 patients received placebo (distilled water) for the same period. Protein
level S100 B and GCS were investigated between the two groups. Results: EGCG increased
Glasgow coma score scale. However EGCG had no significant effect on the level of protein

S100B. Conclusion: EGCG may play a neuroprotective effect in trumatic brain insulats.

*Corresponding Author: Mansoureh Togha
E-mail: toghae@sina.tums.ac.ir

doi: 10.18869/acadpub.shefa.4.4.61

|

Accepted: 18 Jan 2016

. Key words:
1. Brain Injuries

i 2. Glasgow Coma Scale
3. Intensive Care Units


http://dx.doi.org/10.18869/acadpub.shefa.4.4.61
https://shefayekhatam.ir/article-1-986-fa.html

W0 5l ez olod oz 090

[ Downloaded from shefayekhatam.ir on 2025-08-24 |

[ DOI: 10.18869/acadpub.shefa.4.4.61 ]

Tl 0 yguaie (o> 9, M iyl 15 S

Il 58 s e oMol Sl3T oKl 0,5 1o alg sl pole 0aSLisls o595l (555090 8 09,5
Ol 0,8 0 ¢ ool o3T o8zl 0,5 0 alg « Ay pole suSiils ¢ pwlidiians  0g,5"

u‘),i‘ ‘u‘ﬂf ‘Q‘)’ef u,im).: f’?l'c oKty u.)La.C‘ 991.: IRLSNS 9).: ‘ul)ﬂ uLac‘ 9 )x.n g_;LBLg)LM s.JLti..ti;u~ ) ;)nv

i ledb!

YYAF oo YA (o iy &,0 YA o0 V7 el o &0

9%

- <

Sihe ] g6 (55 595 53 00 0 )Lil slaanl b 5l (g lw Cllan job 4 juw gl VB zslS
052 4258 5| g S50 o] Sy SYE 225l JIE gl 3l 05 oy Lo Bm il alllas
3 oy Cadlie idu 50 0ad (6t pw slog i b jlew Yo b Gilesl S 0 iliyDig) g alg0
S5 a8 e 10 Jol bvog 57l i el 09,57 90 4 (Bl j5bo 4 ol pl 05 b L Lo
W, 2l y 59,V e 4y, YIS (nlS IS ol (p)5 e B o) s, 50 4 (51515) (Sles 50
g gham 00,S C8L s 0,00 plas (glp | Glaie ) Ligyls a5 leny 10 Jolis S 095
2 B 5 OVE slS 5 ) b ol by il | sSdIE sleS 6,655l eliie
mas sblis 51 cul (Ko SYB (1oslS oI5 1 ierpSaail .zl ST00B iy plan

S b ] a0l e e slas e 50

bosly uuls |

Sire slocaml N

0)45 u..ﬁ‘).o 6[.@&..79 \”

s 0 jgate 1] ghumo ok b
toghae@sina.tums.ac.ir : Suig ySI o351

I


http://dx.doi.org/10.18869/acadpub.shefa.4.4.61
https://shefayekhatam.ir/article-1-986-fa.html

[ Downloaded from shefayekhatam.ir on 2025-08-24 |

[ DOI: 10.18869/acadpub.shefa.4.4.61 |

WA 1l ooz oot epler 090

o u_..bj).' U_" u‘)—auﬁ Lf')L“'c a 9 u_..ul 00— odlie
sl ol cJld asl b S leeay Jobw L5
Al e Ol LIS 05y ot le
Ol o 5 s slac—ol plin 4y osle (|
(V) G ol iine gy Slis SO leeay
s i Gl ol s 5 Cronl

g, g olge

s 5 90 =l (mlejl)5 O pgo 4y aalllas
daye bz s as (Jlw Pr LAY 0 Lo Y 59,
YWAYN N0 oYY N0 20,b 5l g b0 (g7
Al ploul aog ead (6 s oS

33 g ol yen 5l aslalST dsbicols, oS 5l on ol
clinical) o8 5 )|, 8 558 4l 090 ( Jlo 75
Sloladl szl 51 oy (trials.gov ID: NCT02731495
- u)s)_o C))9_o 9 A_osre> solw ‘H‘; ‘6)5)_»5
51 =YLTGCS (glls as  Sllews s plssil (Sl (5
mw Jed 5l e B0g 5l sael s 4y ledlb|
ol yo =l lrailis s GCS (Sl edle ¢ o
HS)ZM‘H‘RMH‘}; (‘$>‘)>L_:‘§_.Jo)c..\_.w
A tolay je b an e w00 )F ald las
o=zlS B ol JeSe 80uS S8l (0) 9590 09,5 90
Lgd.upa_udu ()Log \A)) L«'s)lo 05)_?3 ()Lo.u VO YIE
SHygmo dn OV o olS o I8 ol JeSe 0z 3,8
ooy A pe i lop, S he Fre JouS
O gm0 Ay u,.:_m)L..w)J bage 4o ol)low 598 0
)°9r—|‘-5-°=.“<5-*’6—j*’ Vo3 Bl 39—y Jo e
)blfu)Hd_’)_‘a.uu‘wu.w\‘ Ja_j.éa.a»uo”_?
Ao ol 053 2B 515 5 o (gore S-S
S dsllae Jodo j0 0 h e 0ol A S Su
Celw y9) (=l pdle 5 (il ol )las (o095
Cg et A pll (aan SO Due 4 o 4
Gk ey 90 o Gl (5 i it g Uyl 59,
a0 -A sloo Ly j 8 50 g 0l d gl Geut il
SI00B g oyl iz 10 5 003,5 (5,10S

! Low-density lipoprotein
2 Multiple sclerosis
3 Glasgow coma score scale

1]
|

dodfo

o9 S Sl Falt 5 s e (Sl
SbageSsn o Ladd Al o s Jale SO plyeay
Jbldl_?o‘j(_g;)nwa&o&_mé)éod_wm‘
el o a S ales,S 7ol (g—xe sLiyg)e 4o
sloolSi s of5T sl IS0l o g L gl ST i

(F5) o oo ol ] B Ol

00 S (g Sy 31 el B2 Ly (g5l Slalae
PPy SCTWOUMIGH ) B S N WSRO P RV 1 I
Ol gl ailgh s aS Cl 009 uyiws Ho sl
Lo louaST 5T (V=) ¢ ) g ooliiwl  ae L5
JUNE| VRSV 1% YU W SVLAW- S PU7- N PN BT
slocawl 5 olT Lo JIGol, A wgasa S Slaw
DS e blas Gl 5o T o 99—y 4 guilau ST
sloa by 09,5 5l Lo Jgud %’_Wl Lo Laadsgdle
J}—i—mﬂ 05)_? u_:‘ ‘A.»_M:L:GA a.:‘ 5o J}—L’“ HL‘?
sl s S, ialS Su5elsmean] daly i ()
Slzrogee g Slomji 50,55 Lol 50 5 (B el

(\f‘ \A) Sl os))_f u\_».’l) ‘(L(bu\.»jyj)b) u‘j‘)J

o—rete 3l S Olyea VB G aslS I8
Sl 5wy olj sle ol sl ail oo oo
IOV Y e LQQT Gslq..,_mfl‘s‘;ﬂ =S &l b
Bl sl oy STy S L 0 llgs oo g 0510
Sl odle (VF) 0S5, 5ol o] g 5l ol
4 o lg ce Lanldaosls Sla ST o6l bt
;LCL” l_' )‘—Q(c o‘) )l l_bd..j}vj)b “»9—"‘" ‘_st).)}n u_loLa}
PSS g el ote (S o )0 gr"".'.)""—‘ LTS S——
5 el Slag—ul 5 210j— (I oz ( Jolw
;o S100B rsl38l slsl o (VWY VA) wijlo ads  lodl
slas los BYMS Je (omac B0 Jlow sl s los
S sl (e—aiS )b il o (orae


http://dx.doi.org/10.18869/acadpub.shefa.4.4.61
https://shefayekhatam.ir/article-1-986-fa.html

W0 5l ez olod oz 090

[ Downloaded from shefayekhatam.ir on 2025-08-24 |

[ DOI: 10.18869/acadpub.shefa.4.4.61 ]

..\_A)QQ)HA_iL_ﬁbé‘Q aalllas 5y50 Croz adsl Lo Thg ) Jgu—s
= O I Gyl 5l smean+SD &y o an § 5l e 4y coul o 4 wlxe

Y SNCSUURS G I L Sy - W)

St plaw

sy T

Leg i alse

18 (arrey) JTATE NS PR T

1 (RIVE) . i

Y (1ve) v(rn) FTE¥ by

Y (Y1) ) JRYTE iz Mgsdes pylan

YO 15V “ofv¥ Jlpgib pgilas

1 (R T(WE) AT ¥
YT YT ¥
¥ (WET) 1 (RIVY) (BET ¥ JEL I

Szl piles

asl s oy agiles

P ¥ (v WETEE Sl gt LT i

AL Y (1%r) VE

dallln gyt 2 )y

S5 Az g ey

B ) 5l iy 2l gy (ol Gua
G o Sl lars Ol o e sl VS
s o Pl A wg 4 aS Cwl 009 ICU [0 00l
GCS ol mols axd 3 1,8 asllas 0,50 5,Lls2
30 05— dlwdg o 09, 5 L a_nslie ;0 EGCG 05,5 o
oLl 1, EGCG Lo sy Lo oy ylows (0BT e o
=y Sldlhas Ly sl dsllas 5l ol mols ol
ol oo g Itoh .a_ib oo ctillas gl)ls L3
WIV) /Y Ol gols STye5 5955 59, Coin a5 ool
(8 o o] 4 Mt e ,— (EGCG 1:300
g Hau (YV) oo ialS |, ac sloc s oly oo
Jedoe (Blas J2ls 5,55 45 asls (3,155 5 en
bl dlwg a4 bl Sl Y oS5
4 e slabse o sl ST lacewl ol 5o
O en g Zink vioman (YY) Sl aiily (6 no ol

BiovendorLaboratornimedicina .5, caseis ooS )|
L~ 9 RD 192090100R.cat.No 54 JUGIS 5,le—3 L) as
2l e 550 15V (ISl sl s,
ools Jdoi g 4y

L s)ll clio sla by, Lo 5—ios ol slmosls
ol gl ol 3 JBI VP i 0]9 SPSS I sls
oo Jlsep Sjg—o 53 09,5 S P =S slo e
i_olie gly— g Paired-Titest y5—ojl 5l Lsosls a0 jos
09— Jle b D9 9 09,5 90 Gt (55 sl e
4= oslaiwl Independent-T.test yg—el 3l Lavosls ams o5
S yg—o yo og)j 99 O—= T‘;S ‘_ngoo‘o S_MAJLQA 6‘)—.’
ooldiwl (59 Tg (ol 5l Loosls o5 (1993 Sl
aibe b g0 a5 sl e Ao gl 0
As0,8 oolawl Chi-Square (yg—;l 5l 0,5 90 (o (i
P<eod JB8las L calizee slwog 5 o mmlis Oglss
20,5 oo il o xe

asisly

V Jsaz o ea S a sl e Lol Lo S
Sl o glas aslllas 8,50 09,5 98 .l 0o al
504 jehilen ai il 0e 5 Lol Lo Thg 0
JTBI 5l o 59, Cdn Sl oo ools yLis ¥ Jgas
ouuS 8l o) 3,50 09,5 o 1) (g ias o8l GCS
(P<+[+0) ols ylzi Ladgyls 09,5 L arwslin ,o CEGCG
Shsz oleys 35,V Do Job 0 GCS (g,lds0 mla s
—=Silbee Ly EGCG 508 <8l o 4l VO ,0 EGCG
Ladgylo buuS edb o jlen VO 4 Co WS VYT £ Y/
59y St Sl a8l I8 - NFEYD Sl L
S100B gzl ,lo smize ialS asy ;0 EGCG jm 920
Ol Sl S 53 a3V (P<[+B) 0 55 05,5 0
s (BGCG 508 =l 18) 5,50 05,5 ,> SI00B
A oanl i VAIF £ +/OY e L Laiglo 09,5 4y
ialS S100B 5o Lol «(YY/A7 £ FV/q0 P=+/VYY)
—(P<e [+ 0) azs ool s Sl —xe 8,90 09,5 ;o a8l

(¥ Jgoz)

socinr sLadisei L 5 (sl € 51 o dny Sl sus (s amo s e 4y Linosls LST00B iy s grbaes 5 (5 )biisn glaws 55, SV (o mlS S ) 031 -F Joguesr

T

FIYF L V/§ Vb £ VP

e (5 a3l ((05m0L5) omSSles 19SSy (93T £

olesd M dm g Ldogli il Al

YavEYA

OV (p2ilS I o)

10 F14 £ TIA FEEYT yavf

Wl ey XA | ve(Ye ) | oeevve

10 PACY+ -$Y# )| Ye(ve-0fe) | «veaf

4 Traumatic brain injury
5 Epigallocatechin gallate

A =5 N | gy &ligh

AATATE R AL OV ramils o5 o L
et Ceda g

VAJF £ AT VA o, T} $100



http://dx.doi.org/10.18869/acadpub.shefa.4.4.61
https://shefayekhatam.ir/article-1-986-fa.html

[ Downloaded from shefayekhatam.ir on 2025-08-24 |

[ DOI: 10.18869/acadpub.shefa.4.4.61 |

WA 1l ooz oot epler 090

@M—A§3J=‘ 4—'"‘2.4

-

el 09g— )_:é.o TBI )‘ o— S100B u_"i"sf' c.'a_w
Olg—ieds |, ST00B co s ebas L 35 138 il 51 golass
alools slps iy 50 ds At (gl (5 ine SOl
BS s O oy aS wole s 8 Slslllas (V)
S100B as sls ylis ladllas (¥)) Cmusl asils 5]
2 eae sl ol slias "RAGE 50,5 4 Yoo
5 ROS)' Jlsd ()5S (slpaisS 1l 5o adsi Ly (39,55

(N-YF) 00,5 o j9—ngl oo Jalse o silsil
alosl TBI )l les 51 (g0g0mme dlass jo ,sl> d_slllas
S ol cde a5 sl Sl olsl
‘) 01))_,4l.> asdlas o |nl_7u‘ Sy QI)LQ...: SS9y 1o g9
2,5 Jlgen 155 )5 slacarenr o i Slallhe ¢l o
Sl bl JoYs (595, 0l )5 slaalllas oy izon
ookl d ol 10 1055 0 Aoy EGCG  —ladls

1. Bruns JR, Hauser WA. The epidemiology of traumatic
brain injury: a review. Epilepsia. 2003; 44: 2-10.

2. Werner C, Engelhard K. Pathophysiology of traumatic
brain injury. Br J Anaesth. 2007; 99(1): 4-9.

3. Leon-Carrion J, Dominguez-Morales Mdel R,
Barroso y Martin JM, Murillo-Cabezas F. Epidemiology
of traumatic brain injury and subarachnoid hemorrhage.
Pituitary. 2005; 8(3-4): 197-202.

4. Faria A, Pestana D, Teixeira D, Azevedo J, De Freitas
V, Mateus N. et al. Flavonoid transport across RBE4
cells: A blood-brain barrier model. Cell Mol Biol Lett.
2010; 15(2): 234-41.

5. Bullock MR, Povlishock JT. Guidelines for the
management of severe traumatic brain injury. J
Neurotrauma. 2007; 24 Suppl 1: S1-106.

6. Alexander M. Mild traumatic brain injury:
pathophysiology, natural history, and clinical
management. Neurology. 1995; 45(7): 1253-60.

7. Kuptniratsaikul V, Kovindha A, Suethanapornkul
S, Manimmanakorn N, Archongka Y. Complications
during the rehabilitation period in thai patients with
stroke: A Multi center prospective study. Am J Phys

¢ Tumor necrosis factor alpha
7 Glatiramer acetate

1]
|

o)lus (2alS LEGCG blis 5l 4 aiid 4o

sl o 5emml 5l o, Sslx 5 olil sl s,
(YY) 09— oo plsul cas cosl —ac

<dl,0 JEGCG S Slhlos a5 00,5 oanl i Lo
W e cesian udid oo jl Ce s an e )S
ot i TNFG asle ol iy sl Sl
A5l0 Lag i 5l am (5530 ool 5 pol (5555855 5o
g oo =l v slo Sg sl Jslge (YFYO)
g 9w Giall ) eans ol lacdl o o5 Lz
(V) dicidn S5 | slan 5 055 S5t 95, O 5l s
JoSo 531 Sl e o Lo Lol wlwl o
03g—0id (s p Logyi 5l il an sl o )lus o |, EGCG
aSlg 50 EGCG S oas oo i valg 5 (YY) el
(YAYQ) oS g |, TNFau 5 o)l

JW (ST sladiss 2als 59,905 eST ol
g NF-KBAYA) cul £ sls NFKB cJlas ioals

j2lS 0 EGCG JoSe a5 0lo ylis ol dsllas

&b

Med Rehabil. 2009; 88(2): 92-9.

8. Castellano C, Cabib S, Puglisi-Allegra S.
Psychopharmacology of memory modulation: evidence
for multiple interaction among neurotransmitters and
hormones. Behav Brain Res. 1996; 77(1-2): 1-21.

9. Rosenfeldt F, Wilson M, Lee G, Kure C, Ou R, Braun
L, de Haan J. Oxidative stress in surgery in an ageing
population: pathophysiology and therapy. Exp Gerontol.
2013 ; 48(1): 45-54.

10. Chen SD, Yang DI, Lin TK, Shaw FZ, Liou CW,
Chuang YC. Roles of oxidative stress, apoptosis, PGC-1
and mitochondrial biogenesis in cerebral ischemia. Int J
Mol Sci. 2011; 12(10): 7199-215.

11. Higdon JV, Frei B. Tea catechins and polyphenols:
health effects, metabolism, and antioxidant functions.
Crit Rev Food Sci Nutr. 2003; 43(1): 89-143.

12. Jager AK, Saaby L. Flavonoids and the CNS.
Molecules. 2011; 16(2): 1471-85.

13. Croft KD. The chemistry and biological effects of
flavonoids and phenolic acids. Ann N Y Acad Sci. 1998;

854: 435-42.

8 Receptor for advanced glycation end products
° Reactive oxygen species


http://dx.doi.org/10.18869/acadpub.shefa.4.4.61
https://shefayekhatam.ir/article-1-986-fa.html

W0 5l ez olod oz 090

[ Downloaded from shefayekhatam.ir on 2025-08-24 |

[ DOI: 10.18869/acadpub.shefa.4.4.61 |

14. Guo QI1, Zhao B, Li M, Shen S, Xin W. Studies on
protective mechanisms of four components of green tea
polyphenols against lipid peroxidation in synaptosomes.
Biochim Biophys Acta. 1996; 1304(3): 210-22.

15. Lin AM, Chyi BY, Wu LY, Hwang LS, Ho LT. The
antioxidative property of green tea against iron-induced
oxidative stress in rat brain, Chin. Chin J Physiol. 1998;
41(4): 189-94.

16. Karpiak SE, Serokosz M, Rapport MM. Effects
of antisera to S100 protein and to synaptic membrane
fraction on maze performance and EEG. Brain Res.
1976; 102(2): 313-21.

17. Middleton EJr. Effect of plant flavonoids on immune
and inflammatory cell function. Adv Exp Med Biol.
1998; 439: 175-82.

18. Hanasaki Y, Ogawa S, Fukui S. The correlation
between active oxygens scavenging, and antioxidative
effects of flavonoids. Free Radic Biol Med. 1994; 16(6):
845-50.

19. Bloomfield SM1, McKinney J, Smith L, Brisman
J. Reliabilityof S100B in predicting severity of central
nervous system injury. Neurocrit Care. 2007; 6(2): 121-38.

20. Woertgen C, Rothoerl RD, Metz C, Brawanski A.
Comparison of clinical, radiologic, and serum marker
as prognostic factors after severe head injury. J Trauma.
1999; 47(6): 1126-30.

21. Itoh T1, Tabuchi M, Mizuguchi N, Imano M,
Tsubaki M, Nishida S, et al. Neuroprotective effect of
epigallocatechin-3-gallate in rats when administered
pre- or post-traumatic brain injury. J Neural Transm
(Vienna). 2013; 120(5): 767-83.

22. Wei IH, Tu HC, Huang CC, Tsai MH, Tseng CY,
Shieh JY. (-)-Epigallocatechin gallate attenuates
NADPH-d/nNOS expression in motor neurons of rats
following peripheral nerve injury. BMC Neurosci. 2011;
12:52. doi: 10.1186/1471-2202-12-52.

23. Zink BJ, Szmydynger-Chodobska J, Chodobski
A. Emerging concepts in the pathophysiology of
traumatic brain injury. Psychiatr Clin North Am. 2010;
33(4): 741-56.

24. Mandel S, Weinreb O, Amit T, Youdim MB. Cell
signaling pathways in the neuroprotective actions
of the green tea polyphenol-epigallocatechin-3-
gallate: implications for neurodegenerative diseases. J

Neurochem. 2004; 88(6): 1555-69.

25. Pan MH, Ghai G, Ho CT. Food bioactives, apoptosis,
and cancer. Mol Nutr Food Res. 2008; 52(1): 43-52.

26. Chan PH. Reactive oxygen radicals in signaling
and damage in the ischemic brain. J Cereb Blood Flow
Metab. 2001; 21(1): 2-14.

27. Herges K, Millward JM, Hentschel N, Infante-
Duarte C, Aktas O, Zipp F. Neuroprotective Effect
of Combination Therapy ofGlatiramer Acetate and
Epigallocatechin-3-Gallate in  Neuroinflammation.
PLoS One. 2011;6(10):e25456. doi: 10.1371/journal.
pone.0025456.

28. Yun HJ, Yoo WH, Han MK, Lee YR, Kim JS, Lee
SI. Epigallocatechin-3-gallate suppresses TNF-alpha
-induced production of MMP-1 and -3 in rheumatoid
arthritis synovial fibroblasts. Rheumatol Int. 2008;
29(1): 23-9.

29. Renno WM, Saleh F, Klepacek I, Al-Khaledi G,
Ismael H, Asfar S. Green tea pain modulating effect in
sciatic nerve chronic constriction injury rat model. Nutr
Neurosci. 2006; 9(1-2): 41-7.

30. Townend WJ, Guy MJ, Pani MA, Martin B, Yates
DW. Head injuryoutcome prediction in the emergency
department: a role for proteinS-100B? J Neurol
Neurosurg Psychiatr. 2002; 73: 542-6.

31. Kleindienst A1, McGinn MJ, Harvey HB, Colello
RJ, Hamm RJ, Bullock MR. Enhanced hippocampal
neurogenesis by intraventricular S100B infusion is
associated with improved cognitive recovery after
traumatic brain injury. 2005; 22(6): 645-55.

32. Iadecola C. Bright and dark sides of nitric oxide in
ischemic brain injury. Trends Neurosci. 1997;20(3): 132-9.

33. Mirrahimi B1, Mortazavi A, Nouri M, Ketabchi E,
Amirjamshidi A, Ashouri A, et al. Effect of magnesium
on functional outcome and paraclinical parameters of
patients undergoing supratentorial craniotomy for brain
tumors: a randomized controlled trial. Acta Neurochir
(Wien). 2015; 157(6): 985-91.

34. Etezadi F, Aklamli M, Najafi A, Khajavi M, Shariat
Moharari R, Mirrahimi B, et al. Evaluation of the anti-
inflammatory effects of peri-operative infusion of
magnesium sulfate on the microsurgical procedures
for intracranial tumors. Anesth Pain Med. 2014; 4(5):
€22379. doi: 10.5812/aapm.22379.

I


http://dx.doi.org/10.18869/acadpub.shefa.4.4.61
https://shefayekhatam.ir/article-1-986-fa.html
http://www.tcpdf.org

