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Antioxidative Effects of Green Tea Powder Diet Against Ethanol-Induced Oxidative
Damage in 9 Month Old Rat Brain Regions*

Ryu, Sun Mi - Chang, Namsoo®

Department of Food and Nutrition, Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

Present study investigates the protective cffects of green tea against acute ethanol administration on lipid peroxidation and
antioxidant system in various regions of rat brain: cortex, cerebellum, striatum and hippocampus. The following parameters were
examined: malondialdehyde(MDA) concentrations and activiies of superoxide dismutase(SOD), catalase and glutathione
peroxidase(GSH-Px). Male Sprague-Dawley rats of 9 month old were given control diets or those containing 1% green tea powder
for 4 wecks, and at the end of feeding each diet group was received acute ethanol(5g/kg body weight) or equicaloric sucrose
solution administration. Results indicated that green tea powder significantly decreased malondialdehyde(MDA) levels in the
striatum(81.85nmol/g tissue) and hippocampus(71.68nmol/g tissue), compared to control group(145.68nmol /g tissue in the
striatum, 119.04nmol/g dssue in the hippocampus). Also, a significant decrease was observed in the striatum of green tea-ethanol
treated group compared to control group. Green tca significantly blocked an ethanol-induced catalase activation in the
hippocampus, which means an ethanol administration drew a significant increase only in control diet groups. In conclusion, these
results suggest that moderate consumption of green tea leaves can have protective effects against ethanol induced oxidative stress on
various regions of rat brain, by significantly reducing MDA concentrations in the striatum and hippocampus and inhibiting ethanol
induced catalase activation in the hippocampus. (Korean J Nutrition 35(1) : 24~29, 2002)
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#9dom Guo 5= EGCG7} synaptosomel~ 9] #at
& 72N D Basigch B AREe]
A AFPNA, 1% =x AR 4o|E 477 TFLL
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pocampus W GSH-Px @4o] fozez w2 ZA0=R
Uelgth oled @A RS 5319 gl 7)o 5
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AY 22 FHFAF 539e(FH 971¥€%) Y Sprague-
Dawley® 3 32vi2|t). o2& A¥ Azt & 15Uzt
DA FARGIAR)Z F8A7 T, dHHez 53
o3 2Ty F 2oz e 48 Hojgk BE A ¢
o] FFeATt AF FE2 ¢ vl2l stainless steel ca-
gesoll A AFSEI U, ARG Y-S 1247 F7], £E=
22~25C. FET 40~50%Z A&

Aol AHEE HAT(Green tea)d T (Control)
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AV F, 34 12 A7 Ad A8 (Control group,
Green tea group) =& 20% ethanol &9 (5g/kg body
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1) Malondialdehyde(MDA) &7

= 22 9] malondialdehyde(MDA) &3 242 Reh-
nerona 5 RS BEse] AMEslsth o 29 249
10 volume9] ice cold 0.1M sodium phosphate buffer
of FAAZ Fo] 50mM FeSOQ, 0.5mM butylated
hydroxytoluene(BHT), 50mM ascorbic acidE 2 37C
oA 307t incubationdt ¥, 20% trichloroacetic acid
(TCA) 0.ImlE A7}t 13,000 x goflA] 5837F A4 2
g & Sl 0.67% thiobarbituric acid(TBA) rea-
gent A7}8la 108371 £<) thd spectrophotometer®
532nmell A B4 A&stATt

2) BN TA Y EH

E B &AL 9 axde g4 29 242 10
volumed 0.25M ice cold sucrose B 723} A7l &
12,000 x g, 4CollA 3027 A4Re F 4edg 44
o8 Hat Fulstsir).

SOD #4-2 Pattichis 59 WS AMH83le} ZAsg
o} 499 65mM potassium phosphate buffer(pH?7.8),
15mM xanthine, 10mM hydroxylammonium chlo-
ride, xanthine oxidaseE 7}shed 25T A 2087t in-
cubationd ¥ 0.03mM sulfanilic acidg #H7}8ar 0.1
mM naphthylamineZ #71ste] 530nmelA 30%& 742
S8 1802717 Rt gL AMstArt

Catalase 849 4L Johansson and Burg”# Ho-
ssain 579 WPEE AMgste] 2Felgnh. &40l 250
mM KH.PO,~NaOH buffer(pH7.0), methanol, 0.27%
hydrogen peroxide(H,0,)& 23 20CelA 2087t in-
cubation®t ¥ 7.8M potassium hydroxide(KOH)E 7}
3t 34.2mM purpaldE 718 £ thA] 20ClA 102
7t ¥rg-3}o] potassium periodate(KIO)E 715t} &
AE-2 10,000 X goll A 1087 94 Za)sle] AdEdL &
3}o] 550nmell A ¥ A ek v

GSH-Px®] 242 Prohaska and Ganther?] 3
& AHgsted SRS Eael 0.1M potassium ph-
osphate buffer(pH 7.0)-3mM EDTA, 1mM glutath-
ione, glutathione reductase, 1mM sodium azide(NaNs),
0.11mM NADPHE #7¥ste 25CA 583t incubation
g & 100eM H:0.F 3715l 340nmel A 30z Hd o=
58714 238t GSH-Pxe] €48 AL
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Zapz o] Wu X E4HEY (two way analysis of variance,
ANOVA)Z Duncan’s multiple range testE 2|3k
AR oMol 2jo)E AZeArt. TE EAFEE
SAS BAEA L2 73 (version 6.12)-& AHE3HTH
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#1529l #ol7k §I91n(Table 1), 71, 4%, 1% 5 37]

Table 1. Effects of green tea powder diet on food intake, body
weight gain and food efficiency ratio(FER)

Group Food intake  Body \fvelght FER
(g/day) gain

Control 20.74 £ 0.54 4589 + 463 0.05 % 0.01

Green tea 2242 + 1.17% 5227 + 7.11 0.05 £ 0.01

*significantly different from control group by Student's t-test at p <
0.05

FHEAME F2#Ql &)zt gArHData not shown).
TUF HEAF 200g(174€%) FE dgoz g 4
QAT M2 AT 2lo] A F 3 2hel7} A
Fokd whA FAd 7o) e tiate] B AgoMe
a3 o] Ae] 433 (22g/day)e] t&T(20g/day)
Hlste] Frola o 2 Bolti(p < 0.05).

AETe 2y ST F I1§0E o 53 F
o %o wE ¥ RN FAS vwsdc 1 2
Table 29} Zo] Hx7¢| cerebellum(355mg) 3} striatum
(150mg) 9] S%e] = (cerebellum: 335mg, striatum:
111mg)ell Bl3bed fed o2 Eohrt =2 4o o3 o
Fod 2Ao] Fiko] Ttk AME2 1/1UHEY] 5Y
F A gz 3 HIPENM Ag BAEL, 4
Hol 2 AE oz ¢ £ 4¥9i@gdaz #Ed A
o= Hol f-ov|dt Zlor A=Y oz o]d gidt o
T7} B o]FoiHof & Aolr}.

2.5 B9 MDA &3 R gig aAo 2y

Z} AETe) ¥ 2YE MDA 38 Fig. 19, 34t
®4: 80D, catalase, GSH-Px2| 242 Table 39 A4
et

MDA g2 Fig. 16 AAF nie} Zho] & AHF
cortex, cerebellum, striatum WellA #-2)¢1 zje]7) ¢l
Ak, Striatumel A& 27 (Green tea)] MDA &ro]
Z+Z} 81.85nmol/geZ =T (Control. 145.68nmol/g)=}
¥ 532}~ 452 ol (Control + ethanol treated, 161.
53nmol/g) BFe vlste] frejHem weiti(p <0.01).

Table 2. Effects of green tea powder diet on weights of various regions of brain(mg)

Group Cortex Cerebellum Striatum Hipocampus
Control 768.68 + 37.55 335.67 + 5.74 111.76 £ 9.56 108.20 + 7.16
Green tea 677.73 £+ 33.16 355.01 £ 6.70* 150.12 + 5.90** 114.43 + 8.66

*significantly different with control group by Student's t-test at p < 0.05
*significantly different with contro! group by Student's t-test at p < 0.01

Cortex Striatum

Hippocampus

400 1
® Control
350 1 Contro! -+ ethanol treated
A Creen tea
300 ¢ @ Green tea + ethanol treated
= .
3
£ 250 |
=]
T 200} ; : ;
£ Fig. 1. Effects of green tea powder diet(1% of g diel)
Z 150 and alcohol administration(5g/kg body weight) on
g lipid peroxidation in brain regions of the rat. Values
100 represent mean + slandard error(SE), n = 6-8 rats.
50 | + Significantly different with control group(by Duncan's
multiple range test at p < 0.05). A Significantly diffe-
0 rent with control + ethanol treated group(by Duncan's

multiple range test at p < 0.05).




w3t Eab- 458 Fof(Green tea+ethanol treated) T
o] MDA & Eé‘ 102.27nmol/g 02 A =TT} vz -
UFE Fojel diste] FrojF oz vigrk(p <0.05). 4
ol ¥ 29PE gabsl g0 4L hippocampus W
catalase 4% ALJstiz BF o9l Zol7} glgith
{(Table 3). Hippocampus 1 catalase €42 v[&3}-
252 FoF(Control + ethanol treated)s] 40| 0.3
units/mg protein®® thZET (Control, 0.2lunits/mg
protein) B.t} f9)Fo2 ot WA (p <0.05). B2
(Green tea)®} =2} - 432 57 (Green tea + etha-
nol treated)ol A= 1 catalase E4de] §-¢F <l zo)7}
At

£ A8 248 FHYE, 1% 33 AE 40)FE 457
FEEe o7led #AF9) striatum hippocampus Ui

MDA o] 40z wgton, &g Fojd ¢ hi-
ppocampus W catalase B4 717 G H o).
dF32o o) FHAFAL &35 Faksl 24| o
BT §7= e 75 98t BaEa glvt. Renise]
AT olatd. 7 Wister ratol Al 5g/kg®) ethanole
BALR Tt T3} 5% ethanol 2lo]S whdog FF3
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T EFolAIA 84 U] GSH-Pxe] &47 A gkl 716
o 2 7|% 9%k SH7|7} 24st5en, 53] g4 F
of¢] hippocampus®t cerebellum el A £3€ DNAZ}
3] FrojH oz F7H 212 Rt
AZAA Mo Z8HE astrocyte Bl A& ¥ ojshH, al-
cohol°ﬂ 9)5) acetaldehydert £8=9lom %7] Foidt 7
A g4 Fojgh AfEt o B2 %) acetahdehydert
%@% Aoz BuEdey EF by dmE T
GSH-Px¢t 80D4] 4% freldo= F7Rstdon, o
o} FAlof B9 glutathioneo] F9f& 0.2 745 o}
Mitchell 59 48° Az <Jshd, Aejd#s 18Y9]
Long-Evans hooded rat #ie}ol|A] &e]3t hippocampus
cellel ethanole §ojdte] vjst A} ethanol F¢
o]sle] Fod ko] v]HEbe] MR 7} ZAA4EH o, &7
o vitamin E¢[\} B-carotened Zo] FF3 vl A
= B4 zkzt T % ethanol? F<8 2TFET
ooz MEujgo] Frlgt AAE Rudidr} olE
ethanolel] 213 AxE *é*% vitamin Ev} B—caroteneﬂ’r
2 st E4o0] ol F oz ARANALE grgtt 1
9] =atol] FhE o 7&%1} sl 7% '6}‘—1:- Aoy &

Table 3. Effects of green tea powder diet and alcohol administration on lipid peroxidation and antioxidant enzymes in cortex and cere-

bellum.
Group Super‘oxide dismljltase . Catalase . Glutathion_e: peroxidase
(unitsfmg protein) (units/mg protein) (units X 10™“/mg protein)
Cortex
Control 13.88 £ 1.21™ 045 £ 009" 7.58 + 1.11%
Control + ethanol treated 1217 + 1.42 0.40 + 0.07 7.00 & 0.86
Creen tea 1277 £ 1.28 0.40 = 0.05 7.51 = 045
Green tea + ethanol treated 12.04 + 1.11 0.50 + 0.04 6.92 + 0.51
Cerebellum
Control 2219 - 1.68" 0.55 + 0.06™ 12.14 £ 0.59™
Control + ethanol treated 22,75 £ 1.49 0.65 + 0.04 12.01 + 0.86
Green tea 21.38 £ 1.77 0.87 + 0.14 1275 £ 1.13
Green tea + ethanol treated 24.71 + 2.05 0.63 + 0.08 9.83 £ 0.96
Striatum
Control 6.48 + 0.60™ 0.27 + 0.03% 671 + Q.73%
Control + ethanol treated 6.35 & 042 0.29 £ 0.02 6.84 £ 0.44
Green tea 6.47 + 0.49 0.33 + 0.03 6.40 + 0.30
Green tea + ethanol treated 6.54 £ 047 0.30 + 0.02 6.11 £ 0.36
Hippocampus
Control 17.26 + 1.23™ 0.21 &+ 0.02° 6.84 = 0.60™
Control + ethanol treated 15.33 £ 0.56 0.30 + 0.03* 6.93 = 0.75
Green tea 15.51 £ 0.55 0.20 £+ 0.04° 6.20 + 0.59
Green tea + ethanol treated 15.76 + 0.59 0.23 £ 0.03* 6.82 & 0.37

1) Values are expressed as mean * SE

2) N§: Not significantly different by Duncan's multiple range test at p < 0.05
3) A group with different alphabet is significantly different by Duncan's multiple range test at p < 0.05
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digon A FPezREe] A== 279 urate
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£ A9 AFs UiLH $YFT FolA 5L Aol
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olF FFIES W 177€% FHelAE striatum W MDA

Iy

ko] 9]0 2 37 hippocampus W GSH-Px 24
o] FolAH o2 Frigh vhH 97f¥H F oA striatumT
hippocampus W MDA Ho] fFejxo = gka1 hip-
pocampus W catalase &4 S717F feH oz 7443519
o}, Alper®] @™ ZAzlel 2JabH 1te] B 9] oA
catalase®} SODE 4, MDAY =38 #9jHql F717F
B33 09 deprenyl & 2ldte] 3193 Ast 177
€% 7 48T EF MAO 84& 74381 MDA ¢¥%=
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AT,
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2 AFEAES S8 B o, 1% 53 A2 F

2 dHY striatum? hippocampus | =k 3'1']- 7
AEL van dz8 Fool 93 hippocampus W ca-
talase 849 F7HE F9YHL 2 st & HAe
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54 222 d53g gt nepd B3 dFHe F5
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olF 477+ FEsta A 12417 Aol 4o YA
Folgh & ¥ 222 cortex, cerebellum, striatum, hip-
pocampusZ 7] malondialdehyde(MDA)®] ¥z}
catalase, superoxide dismutase(SOD), glutathione pe-
roxidase(GSH-Po9] 242 FHsuct & 4 Ass
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