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Abstract

This study was conducted to investigate the effects of four kinds of tea (Camellia sinensis) extracts on
the antioxidant defense systems as well as the activities of alcohol dehydrogenase (ADH) and acetaldehyde
dehydrogenase (ALDH) in ethanol administered ICR mice. According to the results, treatment with puerh tea
significantly increased the superoxide dismutase activity and glutathion reductase activity in liver. In addition,
the group treated with oolong tea exhibited higher superoxide dismutase activity and glutathion reductase
activity in serum than those of puerh tea, green tea and black tea treated groups. The oolong tea and puerh
tea also reduced malondealdehyde contents in both liver and serum. These results suggested that puerh tea
and oolong tea were the most effective against alcoholinduced oxidative damage among the Camellia sinensis
teas. On the other hand, in the measurement of alcohol break-down enzyme activities, the group treated with
green tea exhibited the highest hepatic ADH and ALDH activities, suggesting that the group treated with
green tea might be useful for alcohol downtegulation.
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Jor|m AGAR o 5o v AWE oA & Tk A FHE WA JATHE-T). A= AZHA A ] HE o
kA 219 Jell= o] gk 4kst A AE# A O Ee}r] ol whel EH32p FAb, FAE vtk A (Camellia
e vheket el dAarst o] AAZE 55 ATH2). sinensis)®] M= =& 7FA oA & o8& AE-alH, =4}

&2 A Well A 30 el $lell A 25%7F F5 AL, £ Azxs7] A e 7rdete] Astasr s st dx
FTH A= 2/\]71' Stof] AAo 2 $ukE]o] 90% o]t F4= sto] Az h®). Fake] f52 A% 55(9,10), Fakst
Ak ol Y Ao A FFEoRl 4 EL FE I A (11), o9 (12), F<H13), A st azH(14) 5o ¢

TCorresponding author. E-mail: shinejade@nate.com
Phone: 82-2-961-0709, Fax: 82-2-968-0260



A5 (Camellia sinensis)

& AHg-shs,
O Bzt

E 2} 3 by

A Ak §-FAkE 6~89 Alolel W A
ol M AlEAl ate] Aol A Ea A7) o
s HEAl & 5 ARAA AZTHE). 55
= 7T (15), ad e (16) 2 SF AT
< R EH18) adkE 7RI vaL Balsoj A )k
ZrlE ‘?j};@‘]?]i’, FaL, AE A= som Alxst

] BEES oA A W 34 25 sk%

) gl

)

rlr °§°1
_>,L'

o7 A=
= o &= —‘:'rE1 ol =& 71 71E A7 s
1S Aol Ethal Fare] B35 R R R H 55 ol
of glom TeAdA,, EeaA,, Mstd, solx
7150l Holxbell w3k ofe] A 54 o] y[FH o] qlrh, E3H
K g Ee s H
& AN TI22)
wnHE 5 welAel el Aol LeAWA 1 e}
27} 349 9k

m}i

2 A3 5EXe 52t 972k F3), BolAfd g 4=
<& Fo% moused] N} Fto| A datsld g4 2
A7 B ardA vAe &3S SAsI v, AH
sto =M d3ER Qg H4d 71 gadoR g3 4
AE FFFAALS Adstazt st

Mz 3 gk

ASME

B Ao AL-&3F - (green tea)= G AA THE) 2

248 Zx}Hoolongtea)v ETeazen(3H)e] 3+ 1Ak

5 T3t AFE-sFh F2H(black tea)= EFortnum &
Mason(9=9)9] @A #HzZ AFS 7Y 0}04 AF&-3F 3L
HolZH(puerh tea)T™ @I oPAIH(SHI)od A AlFRE
oF ARESIR o UTE 2% eSS Ay ARSI

Aol ARgE FES AT 3133 g¢ 85" A
R QE(Q%)EEH T OPoi A8}

2 5 g5 100 mLe] &R/l
5%(w/w) FZE NS AlxstaL

5
AECINEET I

FEEO olFd EiE T v

Foo] st W dme Pa wx BY A 9% 1B

A normal(D.W.), control(D.W.
+alcohol), GT( ]-+alcohol) OT (§-F=F+alcohol), BT
(¥ *}+alcohol), PT(}.¢]2}+alcohol) ol o2 F9]
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Protein assay
A4Y 100 pLe} bradfordA] 9F 100 pLE 413 1083+ 4

2 WA F 595 nmell A FFE=E 5453 Protein®] 7
ZFe FFE 292 BSA(bovine serum albumin)E ©]-8-3F
standard curveol # &3} mg/mL=Z YERHATH23).

Superoxide dismutase(SOD) &M A

G295 10 uLe} sodium carbonate buffer(O 05 M, pH
10.2, 0.1 mM EDTA¥3H 970 uLE 412 ¥ 30 mM epi-
nephrine® Y3l 4% ¥ 480 nmolA FF =5 SASIA
AlLFH 2 SOD(superoxide dismutase)Z ©]-83F standard
o A-83}o] mM/mg protein® YERY ATH24).

Catalase(CAT)2| & =4

100 uL 2493} 10 pL ethanol 419 ice bathol 30&3F
W8 $ TritonX-100RS 10 pLell ¢ ¥H&-9< 10 ul ¥ar
sodium phosphate buffer(0.05 M, pH 10.2, 0. 01 mM EDTA
3Z3%F) 240 uL, 0.066 M H202 250 pLE ¥ 5 153 240
nmol A FEEE 5733132, controli S 100% 2 &}
GgFAE ALFs A THD).

Glutathione peroxide(GSH-PX)2| &4 =X

Flohe®} Gunzler(26)2] WS 43l S439h &
2= 50 puLell 650 uL sodium phosphate buffer(0.05 M, pH
10.2, 0.1 mM EDTAX3}H), 100 uL 0.01 M GSH, 100 pL
1.5 mM NADPH, 100 uL 0. 24 U GR, 12 mM t-butylhy-

droperoxide 50 pLE ¥3il 3% & 340 nmol A &3 =E 5
Al om | controliS 100%2 8t A E AL,

Glutathione reductase(GRI2| & =3
HPLCE ©]&3 Farris®} Reed(27)2] WS W elsle] =
A 3F9 ). Potassium phosphate buffer(0.5 M, pH 7.0, 0.2
mM EDTAEETL)Oﬂ GSSG(oxidized glutathion)Z 20 mM =
=2l & 50 pL # 3} potassium phosphate buffer 850 L=
31 2 mM NADPH 50 uL¢t &4 50 uLEs 7}8l3ivh.
35 —Ur 340 nmoll A &35 5A3}9], controli< 100% %

geha v u B FAE AW,
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Malondealdehyde(MDA) MMz £

FA 100 uLek 8% SDS 50 uLE 3] s & A=
oA 1083t BASYC AdTsES A 99

20% acetic acid®} 0.6% thiobarbituric acid(TBA)E 3 7|5}
o] boiling waterdll 603+ 73 Ao A WZHA T
o] ¥ ZH4 250 uL¢t buthanol, pyridine &< 1.25
mL 7} £ 1000 rpmoll A 5&7F YAl F2lsain). A2
5 Ao AL I & 532 nmol A FFES S48
1,1,3,3-tetraethoxypropanes ©]-&3}9] standard curve®l
o3& A3l mM/mg protein® YEFH I TH?2S).

ol

Alcohol dehydrogenase(ADH) &M =X

HET B2 4°CollA FAY 7ajde] 0.25 M sucrose
buffer(pH 7.4)% homogenizationd}$1t}. Homogenatet™=
700 rpmell A 101"?—2_]', 4,000 rpmell A 1057+ LA &2 5}
2 A dE A, vhAl 50,000 rpmel A 1AIZE F9
Al sle] A5 S cytosolic ADH(alcohol dehydrogen—
ase) EA¥o® ARESIGItE ADHAE A 249 42
Lebsaek -5(29)#} Shin 5(30)¢] Wl F=3ke] 340 nmel Al
NADH A4 &%=E Axs d4sk9lvh. ADH €42 37°C
oAl A 7188 7hste] S92, controlS 100%= 3o
Hl A 2 GER T JEg-ehe] 2442 0.1 M Tris-HCI
buffer(pH 85) 2.6 mL, 0.2 M ethanol 0.1 mL, 0.05 M semi—
carbazide HCI 0.1 mL, 0.1 M NAD(in 0.01 M HCI) 0.02
mLe £33N} 549 01 mLE Y3 inhibitor$] rotenone
= A7tk F 3 ml7t HEE S 71 ATE A S
AAE A s &i%‘é.‘li R A=

Acetaldehyde dehydrogenase(ALDH) &M =%

ADH #4574 sl A Al zE 7He] 4,000 rpm H4]F
2] & Ao pellets sucrose buffer 15 mLi 23] M s}a,

2 % 2w 839 1.15% KCIZ A3 & oA 1 53
1 g9 1 mLA9 0.3% sodium deoxycholeratesS 7}3}¢]
50,000 rpmoll A 1A17F Bt Y42l shal 1 45 A S mi-
tochondrial ALDH(acetaldehyde dehydrogenase) 84 9S
2 ARgsklth. ALDHOl i3 &4 %= A= ADH &4 %
23} mpzb7EA 2 NADH A4 %5 340 nmell A SAske] A
2 44339tk ALDH 42 25°Cell A propionaldehyde
£ 71d R 7heto] wkg& JWAESl o™, ALDH yHE-<f €]
£/ 0.2 M-tris HCI buffer(pH 8.3) 1.25 mL, 1 M KClI
0.1 mL, 0.1 M pyrazole 0.02 mL, 1 M 2-mercaptoethanol
0.02 mL, 0.1 M propionaldehyde 0.06 mL, 0.1 M NAD(n
001 M HCD 01 mL % #Azd 4% 01 mLE 7Istxz

[ed

inhibitorE 7}k 71 A THS A 1 1?{ SAAE A @
S a4 Y a4 @AY AL [owry 5
(23)2] Wl st AA|stgit).

SH XM

BE 2% A= SAS(statistical analysis system) 57|

T2 OE o]gste] EAESIY. 4 AR EAHFA =
ANOVAZ ®A3g o
multiple range testg ©]-§3l9] p<0.0514 FdES A5

SFATHED).

Superoxide dismutase(SOD) & =7

SODE 4tstA ~EAZRE AEE Wolstes 9885
SHoH(32-34). 4579 AE 7] T3 42E 43 mouse
o] 1t} A A SOD &4 A 7+= Table 14 YEFH S
o} 7} g Aol A o] SODEA 2 normali* E.TF control©]
S S Boom ARE FoF 9 1A 9 SOD
AL Ho|x(0.029 mg/mL)o] 7FE Egha, EAT
(0028 mg/mL) GA] H& A8 Bk 3 5240022
mg/mL)# &2F(0.022 mg/mL) %= A4 Eth SODEA
S TR oY HolART frojF o R e 84S HE
THp<0.05). FdellA el SODEAE $-F2H(0.014 mg/
mL)o] 71 Egkon th& o & Holx40.012 mg/mL), =
2F0.011 mg/mL), ¥ =F+-(0.009 mg/mL)2] o] St}

Catalase(CAT) & £
Zt3 PoAo o] CATS 457443 Table 291 YE}
WA th Husain 5(35)¢] Hate] o3 d32&S 6557

Table 1. Effects of four kinds of tea on SOD activities in
subacute alcoholtreated mice liver and serum

SOD (mM/mg protein)”

1
Samples Liver Serum
Control ~ Normal 0.0204:0.004 0.01140.005™
group Control 0.01240.002° 0.009+0.004°
Green tea 0.022+0.003" 0.01140.005™
Sample Oolong tea 0.028+0.004* 0.014+0.007°
group  Black tea 0.02240.003" 0.00940.004%
Puerh tea 0.02940.004 0.01240.006™

YSamples were administrated before 30 min from ethanol
injection. The concentration of each tea sample was 5%

?)(W/W).

“All values are mean=+SD.

YMeans with the different alphabets in the same column are
significant at p<0.05.

Table 2. Effects of four kinds of tea on CAT activities in
subacute alcoholtreated mice liver and serum

Samples” CAT (%)”
amples Liver Serum

Control ~ Normal 100.55+0.15°  101.3140.02°
group  Control 100.00+0.16" 100.00£0.01*°
Green tea 100.3240.23° 100.1240.01%°

Sample Oolong tea 100.63+0.86" 100.2140.01"
group Black tea 100.54+0.41° 98.73+0.03"
Puerh tea 101.83+2.77° 99.83+0.00™

9 Table foot notes were same as Table 1.
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ratell Foig $ CATE4o] Kol Hel H|sle] ¢ dolxith
a Bsigon B Ad Ay 7k} Aol e] CATEA
o] normali*H.t} controlit-ol A ] @ojx] o]} A x|sl=
S GERATE A AR R AT fFo] A atel= qld
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Table 3. Effects of four kinds of tea on GR activities in
subacute alcoholtreated mice liver and serum

Samoles” GR (%)”
amples Liver Serum
Control  Normal 117.9348.14 95.85+5.94°
group Control 100.0047.89° 100.00+1.63"
Green tea 105.69410.03°  100.96+15.26°
Sample Oolong tea 148.62418.06 70.7145.12¢
group Black tea 128.66+10.12" 83.80+3.98™
Puerh tea 163.0345.08" 65.844-4.33°

"9 Table foot notes were same as Table 1.

Table 4. Effects of four kinds of tea on GPXPX activities
in subacute alcoholtreated mice liver and serum

GSH-PX (%)?

Samples”

Malondealdehyde(MDA) MM ZF £

MDAE A& Abste] mpAwt AHEZ A Al 2eke A -2
i) Zhol| o3 &4E AEE UER= A3EE7oH, 219
44891 EGCG7} chelating &84S 2t Aoz Ag AqH
v ATHEY). AT AF 7ha A o] MDA FS
control .t} 2} F&&E Fojro| A BT woron 1hoj A
T HO]xH0.259 mM/mg) Folwre], ddlex= -2t
(0.057 mM/mg) T el Al MDA Aol 7Hd ekt
(Table 5).

>4.

Alcohol dehydrogenase(ADH) &+ =4

7t A o] ADHEA -2 521(154.42%) Foto] 7 =2
A4S YJeRA At Table 6). Luczaj®} Skrzydlewska(39)
o] ®Biro] &3t vitamin C % H] A GAESEA 7} 7ol A
o] &dze YA FEslo] £L G%S 7MKL AAH
Slor =217} v Aol H]3) vitamin Co] &5Fo] B2 A
o] & ADHE4H & Hol& 3 aRlo = F54r) g &
2 At T3 28-S dhi= ADHO| &4 °] normali*
(122.05%)°1 B3} control(100.71%)oll A A o] Yozl
O 2 Hol &AL AFH F kel A ADHZ} #3135
& = AR o™, normalT B} HO|AE A Qg =2} -F
2}, FAFEE oA ADHEA o] S7Fste]l ADHY) 3¢
Shi= iAol positive#] = ZHE3E Ao ® dekEh

Acetaldehyde dehydrogenase(ALDH) &M =X
ZFol A o] ALDH9 &4 -8 normalit(124.43%) K.t} con-

Table 5. Effects of four kinds of tea on MDA concentration
in subacute alcoholtreated mice liver and serum

MDA (mM/mg protein)?

D
Samples Liver Serum
Control  Normal 0.343+0.011°  0.086+0.002"
group Control 0.455+0.010% 0.128+0.002°
Green tea 0.288+0.007" 0.116+0.002*
Sample Oolong tea 0.3064-0.006" 0.057+0.008°
group Black tea 0.34040.001* 0.066+0.003°
Puerh tea 0.259+0.005° 0.080+0.012°

97T able foot notes were same as Table 1.

Table 6. Effects of four kinds of tea on hepatic ADH and
ALDH activities in subacute alcoholtreated mice

Samples” ADH ALDH

Liver Serum activities (%)” activities (%)

Control ~ Normal 105264157 110.78+12.28" Control ~ Normal 122.0542.47" 124.43+16.24"
group  Control 100.00+3.30° 100.00+0.00° group  Control 100.71+2.63° 100.00+2.77°
Green tea 105.75+£15.39"°  113.90+1.30 Green tea 154.42+25.90° 181.61+14.64°

Sample Oolong tea 114.23+15.44° 129.504+2.34* Sample Oolong tea 124.3842.47" 138.54+13.38"
group Black tea 105.92+4.63" 99.01+4.69° group Black tea 122.3142.91° 90.93+1.53°
Puerh tea 107.0046.60"  106.52+7.14° Puerh tea 109.03+4.11° 149.12+15.61"

9Tgble foot notes were same as Table 1.

*9Table foot notes were same as Table 1.
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