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Abstract

An eight-week-old male ICR mouse, which was induced with acute alcohol and sub-acute alcohol poisoning condition, was
administered with bohee tea(Camelia sinensis L) extract. Under the inducement of the sub-acute alcohol poisoning condition,
no considerable differences could be found in the blood alcohol concentration of the positive control group and the bohee
tea group(p<0.05). The GOT activity of the three groups: bohee tea, Drink, and Alcodex decreased than that of the normal
control group(9.064+4.687 unit)(p<0.05). In addition, the blood GOT activity of the dark green tea group dropped by 81.44%
compared with that of the positive control group. On the other hand, the blood GTP activity of the bohee tea group decreased
by 5.2% as opposed to that of the positive control and the Drink that decreased by 7.5% as opposed to that of the positive
control. The hepatic ADH activity of the bohee tea increased by 22.7%, as opposed to that of the positive control group.
The Drink, however, had an increase rate of 33.6%. In the case of the hepatic ALDH activity of the liver, no significant
differences were ever recorded among all groups, except for the positive control group. Due to an intake of bohee tea extract,
the hepatic ALDH activity decreased by 77.27% which could not be seen in the positive control group. However, Drink and

Alcodex had a decrease could be seen(p<0.05).
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cytoplam W2 acealdehydes =3+ E2 2 membrane da-
mage®} cell necrosisE S 2 A 719 (Curtis 1996), Thake] 4=
25 AR E o Vel s3HALE o] BAZ QI3 Flo
th ADHE 2 8 3 432& o7t @& o 4389 4ks

£ A7E 20024 3elol AYRAAF)S A7) Ao o)
alof o] Foizl A

fCorresponding author : Sung-Ja Koo, Tel: +82-2-961-0709,
Fax: +82-2-968-0260, E-mail: sjkoo@khu.ac.kr

B 5E wEel e 53], A7k d3E& AHA

= AR o g 88617 YriLicber 1997). 7t = t}eke)
ADH(2} 3%9] soluble protein)7} 9l 0¥, oj 2 &7} isozyme
o] ¥x5o] glt}. Atir} ethanol, ADHE retinol, 6-hydroxy
fatty acid, hydroxy steroids % dopamine -f=A), epinephrine
metabolites FEA4] €9 & 23t 58S 7 ASH I
oz AglHel 4:72E A3FA|ZITHEdenberg & Bosron
1997). o213}k 4k3} FEj= ethanolo] LJeiA] AejE]n, o] &
ethanol 7| HE29] AL d3E Sl Tt ATl ol F
2 3}tHRamchandani et al 2001).

Acetaldehyde’:= coenzyme2.Z 283l ALDH| <2]3)
acetate 2 F-a 5 71, o] H 202 CO9 H,OR Ea ¥ A,
o x] YA+ 3] citric acid cycleZ. E0]7}A] €k 22y
4388 BEdH HFHASL 7-9o= alcoholo] acetalde-
hyde$} acetyl-CoAE. thA}E ) 2] cofactoro] A} A =&
Aol 4&-g dt= nicotinamide adenine dinucleotideNAD)E.
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A A E NADH7} mitochondira®. So]7} 7H31 o] Akg)
4L A 3HA "t o2 Q) Tt TG7}F 2 1,
A o] AatEo] Azt 2 hyperlipidemia® 913) A
&2 0 7 lipid cell wall structured]] 4% F4] d) &g
citric acid cycle® 7Z+A¥| o] hypoglycemiaz} 5-4%] = Wb,
lactic acid¥= %7}8}F, renal acidosis, uric acide] 712 €131
B&ol EAFTHBrody 1994). o] 7ol 1o ADH, ALDH
T 4 5 NAD+E NADHE 9A]A el NADH/
NAD ®| 8]&& Z7MA 7tk G383 ¢3E9 i} 23
2= A7) FAMEQl acetaldehyde, 18]1 718 NADH/
NAD' H]&2 43:g9 =4 FHZZQ Yol Hrh
Acetaldehyde= AW e] Z}E vl zla) A ZukE HEA|A
=48 Yeli 1 $719 NADHNAD' H&2 A2, 34, ¢
0l 9 A s 2R 5o thatel A JEkE Frhissel-
bacher et al 1998).

FeFe] 4FE YF-= ADH 9| 7te] oFE F 5 713
o &3l MEOSO| 2lgis = thAlEth. MEOSE 7HA ¥
smooth endoplasmic reticulumel] Z3+E]o] 914, eytochrome
P450, NADPH-cytochrome ¢ reductase, lecithin 2 phosphatidyl-
cholie2. 2 F/g=|o] glom, cytochrome Puisoo] BHS-AIQ] F
A 982 it} Cytochrome Pysool] 2] 3+ microsome BH2-&
a9 F4 TN dou, o714 ATPE /g8t
th4l NADPHE 4ESH Hrh. MEOSE diAbe & &g
10~20% F =g Aejste AR delx glow, vl ¢
& AFHAY] A AE AW 2 FEIF ES
A8 71X HBrody 1994). Catalaseol| €&l AH8l74 2= pero-
xisomeol| EAE}H, in viro HPZHANA Zikglgdol XY
BAACAM F2 2SS A8t 7S 7 7] Wl 4
YAl el Fa3 u|E kx]A] g=ri(Lieber
1994).
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-Nicotinamide adenine dinucleotide, propionaldehyde, pyrazole,
rotenone, semicarbazide, sucrose %! triss= ICN Biomedicals,
Inc.(USA)oll Al  F+%8}9912 FEthanol assay kitv Sigma,
Co.(USA)el| A, GOT, GPT assay kitx=> < %Al 2KKorea)ol| A
At

= [=]
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AFE 40~55 ol T ARE AFRANRD DHAE

S BE 9 FFAEA 13U AGA B H3A7
F A9 AFSAT 494 LRk UDTHOM, SEE

40~50%, Be 1247 F7 = sk

3. AlRo &
Hol} ABS] RS ANE 5, FnF)% SAH A
et

b4 UTE fEdl % FHE BRARA AY 5
s0sk1E 217} seleld) iz dEFes e, 4
S F2F Holal FFE7(6.25 mL/kg body weight), Eo|x} F
Z% 35 Drink(3.5 mL/kg body weight), 2FE =21 Alco-
dex+(0.5 mL/kg body weight)i# &-21(5.5 g/kg body weight) 4]
AF AdrE AdFHste s 2 ARt A=
NI OB o], dIEL 357 Rl 18], 42s
I NEE BAY ATEEASETE 35 T mouseE ether®

nsled dRe ANt 5 F2P)Y 4 22 FE 4

5. 3% YRS 5T &%

A AFE 6.25%(w/v)e] trichloroacetic acid solution
(TCA)L.Z proteins A A% -, 4,000 rppmof| A 583t A4 E
2] 3l Ayzolutkg- #3}e] ethanol assay kit(Sigma, Co)E ©|-&
std 340 nmellM FFEE ZF3IH Tk Aleohol dehydro-
genase(ADH)7} NADE NADHE ZdA|71HA], alcohol?]
acetaldehyde 2 0] AkglE ZZA|A, 340 nmol|A) =7Fele &
F=(0Dy} A5 GFE F=o} v s B o] &3,
o] & calibration curved]] HI-2A|A & = LI B2 E =4
SFtHHan 2002).

6. Serum GOT, GPT &4 F&

A28 APL 3,000 pmoil A 1087+ AR So] serum
2 g8ttt Serum 20ul-& z}zt 37°Co| A preincubation®l
GOT(glutamic oxaloacetic transaminase)2} GPT(glutamic pyru-
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vic transaminase) 7]2 94 1.0 mLZ} 37°C water bathol| 4] 60+
(GOT) & 308HGPT) WEAZT 71 kg alelel
2,4-dinitrophenylhydrazine 1.0 mL-g& 3 7}8le] 42004 20&
ZF 93 & 0.4 N NaOH 10 mLS 7}sbe] G4 288 X
AlF71 3 oxaloacetate 2 pyruvate®} WH2-3A A7) hydra-zone
2 505 nmo Al EBE(0.D)SE 24 5ATHHan 2002).

7. Hepatic ADH &M &%

A 23} 7 4Tl A FA12] 7a]8 2] 0.25 M sucrose buffer
(pH 7.4)2 homogenizationd}$3 t}. Homogenate:= 700 rpmofj A
10%-3, 4,000 rpmel|A] 1027 94lielste] 1 45de o
Al 50,000 rpmollxd IAJZE B AARYIS FEAde
cytosolic ADH(alcohol dehydrogenase) E4U o2 &}t

FA A9 =32 Lebsack et al(1976)Z} Shin et al(1998)
of ol £31] 340 nmol ] NADH 444 =8 A% 4
A8tk ADH 842 37°ColA 718-& 7kl wh-g-& 7iA]
stgow, 1829 1uMe] coenzyme HAAZES 1 unitR 3ho]
Umg protein®] vj8doz Jepfich vhEdo] 242
ethanol & 7|2 393 0.1M tris-HCI buffer(pH 8.5) 2.6 mlL,
0.2M ethanol 0.1 mL, 0.05M semicarbazide HCI 0.1, 0.IM
NAD(in 0.01M HCI) 0.02 mL2] £ 3} §49 0.1 mL& ¥
3 inhibitorg] rotenone-g- H7}sle] & 3 mLr} H=E A%
% whe-g AL Z)-AE AAT FARTY SHA
2 A 32 §440w gt 54 Al ke
Lowry®3(1957)efl 2]sle] AAlsdth

8. Hepatic ALDH &AM =X

4,000 rpme} pelletS sucrose buffer 15 mL= 23] A& 8}z,
Zb ek ouf g-ako] 1.15% KCIE @Ehgt Fof oA 2t $3
1 g% 1 mLA 0.3% sodium deozychlorate® ~}35le] 50,000
rpmol| A 147} Bt Bale]dted 1 45 2& mitochondrial
ALDH(acetaldehyde dehydrogenase) 49102 dlo] A4S
253,

ALDHl| thet 2= ZAl= ADH 24 Z3 3 riziriA|
2 340 nmol|A] NADH AAEEZE XEE AAEITh
ALDH 242 25ColM 712€ 7hid 8- AR gL
o, 183 1luMe] coenzyme FAAZTFS lunitZ dl] U/mg
protein®] H|&J o2 Jehfich. ALDH whge] 24d2
propionaldehydeZ 718 2 3}o] 0.2M-tris HCI buffer(pH 8.3)
125 mL, IM KCl 0.1 mL, 0.IM pyrazole 0.02 mL, IM
2-mercaptoethanol 0.02 mL, 0.1M propionaldehyde 0.06 mL,
0.1M NAD(in 0.01M HCI) 0.1 mL ¥ enzyme source 0.ImLE&
7V} 3 inhibitor® F7bele] & 25 mLy}t HEE 2AE T
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9. A2 EAM

ZE A3 ZAze] BAXeE SAS A ZEIU(SAS
institute, 1998)& ©]-§-3fe] EA3t o, 1 AAe Ha#
I ZEEARE FAEIE S 4 AR d2E E EHE A
Z3l7] 9dl ANOVAR ®Aslow, 3t foide
Duncan's multiple range test® o]-&38t] p<0.0594 F-JAS
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g body weight®] &F237} A|2& Al mouse(ICR
ol 855 F7)of 3530 TG & Bojat &E, Ho|a
FZE 39 Drink ¥ Alcodex ¥oj9] A3} Fig, 13} Zth
Y 2 4FL FEv AAYRTL 2.2040.0 mg/dL, FANZ=

2 17.71:2.11 mgdL, Ho|zt F&E T2 13.09:6.83
mg/dL, Drink 7& 16.22+4.99 mg/dL, Alcodex & 11.99
+482 mgidLe @ FAHUTE FARETH Alg Tzt
o ¥ F 43E FxoE 9F Aol I (p<0.05),
Alcodex & > Bolx} &5 > DrinkTe| 02 & 5 &
FE TS ZAAFHT FdlET B3] Alcodex o+
67.76%, R0z} =BT 73.93%, Drink & 91.61% 5

o
o ¥ F LI vEE HEH:

2. Serum GOT, GPT Activity
&2 GOT, GPT &4-& Fig. 29 YeRARICE GOT &42

Alcohol {(mg/dl)

Alcohol

Bohee Drink
tea

Normal Alcodex

Fig. 1. Effect of Bohee tea, Drink and Alcodex on serum
alcohol concentration in subacute alcohol-treated mice
All values are mean+S.D.
Samples were administrated before 30min from ethanol injection.
p-o. oral administration.

Means with the different alphabets in the same row are significant
at p<0.05.
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Fig. 2. Effect of Bohee tea, Drink and Alcodex on serum
glutamic oxaloacetic transaminase (GOT) activity and glutamic
pyruvic transaminase (GPT) activity 2hr after ethanol
injection in subacute alcohol-treated mice.

All values are mean+SD.

Samples were administrated before 30min from ethanol injection.
p.o. oral administration.

Means with the different alphabets in the same row are significant
at p<0.05.

The mice were killed 2hr after alcohol administration and whole
blood samples were immediately withdrawn from the carotid
artery. Serum obtained after centrifugation for 10min at 3,000 rpm
was assayed for GOT, GPT activity.

AA Z o] 19.86+0.0 unit, G Z L 31.87+9.57 unit,
Hojzl F&% 2 5.91£2.92 unit, Drink & 9.63 £2.55
unit, Alcodex & 9.06+4.69 unitE. =4 =2tk Holx} =&
& &, Drink & 2 Alcodex & U RTES BEE FA
ZFRYOE 2 FFoz {F9#5 zo|rt AAFHUG
(p<0.05). HoJx} F+&&E & ozl vlal 81.44% 7+
2A1Z1 83 GOT BAE HodF9 o], Alcodex T+ 71.56
%, Drink & 69.79%9] 7+A EFE B FQh

€4 GPT 2742 A4iET2 132.262.78 unit, FJTh
Z7o 135834839 unit, Bo|x} ZZE TS 12874
+4.70 unit, Drink 7+ 125.67+8.71 unit, Alcodex & 115.74
+4.66 unit FEOE AR %978 ol ATHp<
0.05). Holza} F2& 79 € F GPT 842 Az
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B8l 5.2%9] A S HodF9e, Drink T2 7.5%9]
GPT 42| & PF3=0] =tk Alcodex & A2 82
A ztel7t §ltHp<0.05).
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3. Hepatic ADH Activity

Holxl #ZE, Drink 2 Alcodex®E B3l FT 719
cytosolic ADH 48 &% 8 23 Table 13} 2t} HAH)
272 cytosolic ADH &AL 107.69+10.77(nmoles/min/mg
protein), SFAITHZT-E 103.30+21.34(nmoles/min/mg protein),
Holzl FEHETL  127.69+21.29(nmoles/min/mg  protein),
Drink-& 132.44+10.09(nmoles/min/mg protein) 2 Alcodex+*
< 118.72£16.32(nmoles/min/mg protein) 0. & ZFFJc}. H
o]a} F&Ero|u} Drink-2] cytosolic ADH /432 A4l

ZER Zhzb 23.6% , 28.22%9] =2 A4S e

ol A FEA ?711}4 ethanol —71\*%9‘1‘ = ethanoli’«} s

- [e)
15% 715 4%E 22l Yoon $(2000)2} Elvg%%% o
= U2 fEsta d32 e B2 of
€ ‘d%°] ADH 2 37t v|Xe e BET Lee T
(2000)2) Zz}e} W) wEhA Wo i} 2% 2 Drinke] 437}
cytosolic ADH &4 =710l u]2]&= Q3ke Avtn 3 <= Aok

4. Hepatic ALDH Activity
7¥e] mitochondrial ALDH 43 2% 8 23} Table 29}

Table 1. Effects of Bohee tea, Drink and Alcodex on
hepatic ADH activities in subacute alcohol-treated mice

ADH activities

Agent Administered (nmoles/min/
route .

mg protein)
Control Normal p.o. 107.69+ 10.77®
group  Alcohol peo. 103.29+21.34°
Sl Bohee tea p.o. 127.69+21.29%
AP Drink po. 132.44+10.09°
group b
Alcodex p.o. 118.72+16.32°

All values are mean+S.D.

Samples were administrated before 30min from ethanol injection.
p.o. oral administration.

Means with the different alphabets in the same row are
significant at p<0.05.

The mice were administrated orally with equivalent dose of each
sample 30 min prior to alcohol and 2hr after, the animals were
sacrificed and liver cytosolic ADH activity was estimated.
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Table 2. Effects of Bohee tea, Drink and Alcodex on
hepatic ALDH activities in subacute alcohol-treated mice

ALDH activities

Agent Administered (nmoles/min/mg
route .
protein)
Control Normal p.o. 14.62+3.26"
group Alcohol p.o. 57.54424.09°
Bohee tea p.o. 13.08+ 0°
Sampl .
pe Drink po. 40.00+13.05°
group
Alcodex p.o. 2231+ 0°

All values are mean+SD.

Samples were administrated before 30min from ethanol injection.
p.o. oral administration.

Means with the different alphabets in the same row are
significant at p<0.05.

The mice were administrated orally with equivalent dose of each
sample 30min prior to alcohol and 2hr after, the animals were
sacrificed and liver mitochondrial ALDH activity was estimated.

2ok, AAr 2 7e) ALDH &-4-2 14.62+3 26(nmoles/min /mg
2591, FINZTL 57.54:24.09(nmoles/ min/
mg protein), Ho|x} FEFETL 13.08£3.11(nmoles/min /mg
protein), Drink@2 40.00+13.05(nmoles/min/mg protein), 2
Alcodex 43 F& 22.31+3.47(nmoles/min/mg protein) 2. Z}2}
SAHAJT. Bo|z 527 Drinka2 Pzl B
#2179 Aol YA ¥ ohe e BHL Hol ALDH
FA e S 1A Y= Row gl olE 2AY
2 REAS GAG A gelSirk
AYFE dmL| WY FolAlolE ADH g4e 37}
%\, ALDH 842 932 ZHadrhe B (Nanji & Zakim
1996)7}F Ut g AF-FE -'rL7l7<}9] ethanol F&H-&
ethanol?} st F7I7F S-8A1Z & of ALDH 24L& f
Zrol] vla) <k 11% 74315 the Yoon et al(2000)2] A 1)o}
£ d7AH= AR Aol E3&E A7 AFH Al
off A 22 ol acetaldehyde %2 d/do] € 7MeAE
AArel Fa1 31
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stod ol F ARE FE 1 £HGOT, GPTEA) L 3t
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