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Eliminatory Effect of Mixed Extract of Hovenia Dulcis Thunb and
Gastrodia Elata on Ethanol-Induced Hangover in Rats
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To investigate an eliminatory effect of mixed extract of Hovenia dulcis Thunb, Gastrodia elata and Alnus japonica
efc., on the ethanol-induced hangover, 12 hr-fasted male Sprague-Dawley rats weighing 220+20 g were given mixed
extract (10 mikg, p.o.) and administered ethanol at a dose of 3 g/kg bw (25% in distiled water) orally 30 min
postdosing. Blood was collected from caudal artery at 0.25, 0.5, 1, 2, 4, 6, 8, 10, and 12 hr and then the animals were
sacrificed at 24 hr after the ethanol treatment. From 0 to 12 hr, the administration of mixed exiract significantly
decreased the area under the serum alcohol concentrations-vs.-time curves by 21 % compared with control group. In
these experiments, liver function indices, such as alanine aminotransferase, aspartate aminotransferase and sorbitol
dehydrogenase activities, showed unaltered results in all treated groups compared with the normal group. These results
suggest that oral intake of the mixed extract may be effective on elimination of ethanol-induced hangover.
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pathway, microsomal ethanol-oxidizing system ¥ catalase} Z¢
2 ek thAlol Boiske 371K ThE EAAE EAisie?
Harsel Melol A F2 ADH pathwayr} 2180 A28 ¢
HA Yok BYH o2 HHP olEFEE cytosolic ADHOl 93l
acetaldehydeZ HAIEID| O]|Z12 THA| mitochondrial aldehyde
dehydrogenase (ALDH)oll 9)3H acetate2 AMSFRITY? 2 $ic}. ol
BE 43 7 € 5 otey SkE w21 QHoH wE +
Ae AE2 dEESE Q3 oVIHE €3 E FAAE + Utk
P quidog ATE 6l 43P olere2 YA oM I
AE ERAFIAUT AFBAE B8 48 ATk Tt
A 7170 A3 8@ & 557t RolAlE ASE BuEa vt
NB7HA o3t ST2HA 8 5 oe2e BT E 257 A%
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H dglol A8 EF REES ArAAE (BE gY
oAl Al - ES AFUF (EHUT) Sl (Hovenia dulcis
Thunb), H0} (Gastrodia elata), LENVT (Alnus japonica), 2
(Puerariae radix) & YIS} (Mentha arvensis) & & 1659 AlE9]
OREOINA A EZH0] SV EEE HEE ol8dld ZA
skt MEE AgE AZESH & FHE B)E8E 413 of 7)ol 10u]
20| AA4E 716l 85~90TolAl 6A[1 St E4-RESIA
t} o] Z2EUE AISE & U200 W7 5F AlLE
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2. AESE R AA
BE2 4% 6FH€E AF 22020 g9 Y Sprague-

Dawley & (F) tigho| 2 (B8 SH)EFE 75t
of Zikpstm Sroleist SEANSHAA g8 24 (2%
2+2T, §%: 50+£5%, Hoh 124]7} light/dark cycle) 2.2 58
HBAY £ AIBIIN O, AP AT, HET EF F
22 B0 (extract) R 27) ER} AET (P1 ¥ P2)9) 5708
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Fujii 59 Woll £3) 25% oSS A5 kg @ 3 g $FCR
13] 7 B3Nt hEF2 Al £8548 10 mL/kg¥)
A7 FOBIRL 4T ofFd 2% FA Utk Al F
ol mE g 5o 5t FYE Adl YL AT 47
ollA] JEtE AT Fo] F ethyl ether pIF4ERollA FAIH
(025,051, 2 4,6 8 10 ¥ 12X)7HCE n|SHE Ed AME
(200 xL)yS AUAIBIHCE BAXHOZ Hoixl BAHE A5
47T, 3,000 rpmollA] 1523 AMBEIE] EHE 9L, F4Al
80T ZA2YEI Bol 24 SZAA BEdsKIct A8
(HLRAAIEF), ZEE AFA)e A1 AY FRE 124
7 AE AFAMA T 28R 20, olF B2E AW
A 1247 B Az E2 A 487 8¢ A flol
SE0IRc) AEEERS ¢ 5 HES 1Edl o 5o £
1A RE AEE1A B 2AIFT, ether niFBlo] BREEH
€ ugl B3l BE U S e ERE] Ml 48R} At
AF S g URo)A] 3027 YRS £, 3,000 r(pmOT 158
ARG €88 4L B AE 24 885 53
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FAELE AMEslo 22l Fol gREA JUe deS
BHIE Bucher$} Redetzki®2) 2l S WaEsld #x8h alcohol
Z£3 & kit (#332-UV, Sigma Chemical Co., St. Louis, USA)E 0]
£83l0] ZH5I¥CE & 10 LY &3 3 mLY NAD-ADH &
AHg ZHLYA 42 F 30CollA] 1027} incubationA]A HE
340 nmollA] 44%E NADHY skol WE &3T9 HseE &
okt ol HI oetE B (mg/dl)= EEENE 0l
Slo] AAKBIETE

4. Pharmacokinetic parameters®] Z|4F

FATHEOE HAE g2 €3 5 ESHH ASE &
H517) 981 PK Analyst® computer program (Micromath, Inc.,
Salt Lake City, USA)E 0] &3IXTt. 0A|ZHRE] 12A127HA] &3
T gE F g s 0183l AT s=2ME A4l
I HEer HEg 4176 & pharmacokinetic parameters, ol &
£9] elimination rate constant (A1, A2 A3 W A4), elimination
half-life (t) Y & & 5E-A17F 461 BA (area under the
blood concentration-vs.-time curves; AUC)E AKISIFCE 1E]
1AL EE 5 55 C) R 21 EF 5 kol TEHE
AT (Toa)2 ol 83 £ 55 IHOEZRE AF AUk

5 8% 59 Wis AEEL 8% &8
Alanine aminotransferase (ALT) %! aspartate aminotransferase
(AST) @H¥EE Reitmany} Frankel”9) wiol && Mxe
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Sigma kit (#505-P and 505, Sigma Chemical Co., St. Louis,
USA)E ol&dld] &dsiper, 84t dde €8 mlL &
Sigma-Frankel (SF) units2 EA|SIZC) Sorbitol dehydrogenase
(SDH) 845 & Gerlach®™o] WiHE $835ld &™signt &,
0.1 M Trizma buffer (pH 75)0] €& 025 mL % 12 mM
NADH 8% 25 4LE Q1 25ColAl 1087} incubationdl &
4 M fructose 89 025 mLE 71512 2} 340 nm (DU 530,
Beckman, USA)oJlA] 3~587} NADHY FHT Z4AE (4
A/min)g FFIFCE SDH Ed5= §8¢ &35 #ag8n
NADHY &4 (622x10° M - em™)E 0|83k ARSI
ok 845 d9E €8 ml g mUE EABIGCL

6. EHXel

Ag ZBO) EARAMES SPSS (statistical package social
science, version 7.5)% 0| &3l9on, 7t AT it} BFLHE
EQAE BARIRL 2 209 FAEE p0.05 FESE
ANOVAS} Duncan’s testo] 28 ZAEsIGT

I

1 88 & olgtg 519 ZAH W U pharmacokinetic
parameters®] HE &3

ATHOE HFT S AAIFQ A § 5%
I8 10j4] VERAICE tiEZY AL offgk&E 93] 15417
o 2L EE B T8 FASIEA KA Aol 2

RS VIERAICE HIAIY 270 HEL AL €88 & 5
CHA APO17} ARSU tHETH FAGH ol&E HF 44174
MA Aol BEdhs A2 UEMIACE diHo) E8 F&E
BAZ2 oEts 943 KR 33 & A1 88 T sk &2
SIEI, 1 & RIIHA] AU EEQAE Hel & TiE JET
of B8l w2 L& |IASIHA 4AINEE BluA wlEA &
A & e st Zasl] AlESK 64130 B A= o
ZTol vlsle] 242} oF 26% U 81%9] AT HAE VIERARL
Ck OH 7 104 FEY dataE BIERE AT7ELE HJFE
Er2S 8 & B SHGHE AXE Ak 2ae E 10 2
c}. iR 8l8) FASE Z4E UERL P29 24 akE Al
gt BE I 1019 elimination rate constant (A1, A2 " A3)=
HOIE HEO] QIO elimination half-life (t) X &1 ¥4
E 8L (Cra)GA] ZE 48T iRT Alojol] EOIE HES
UERIA eiet. 22y A1 88 § skol TEEHE ARE
(Tmax) & AN E ZAGIHE (trapezoidal AUC to last time)
Tl HId &8 28 FolTo] 224 3% L 21% (p<0.05)
T ZA3Ict (Table 1).
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g AEollA] e B AXE o]&F I e EF ALT,
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Hausl 43 Al Vel & Al sl mAls 882 ¥
71t Zib= Table 2 U Fig. 291 Zith. &€& & ALT, AST Y
SDH g4& A&7 ZE UEF Alojo] ErE HEg &
g 4 ok

Table 1. Pharmacokinetic parameters following oral intake of ethanol

Pharmacokinetic

parameters Control Extract P1 P2
Ay () 1724054 108013 161022 162+036°
A, (hr) 107£012° 1084014  09%+012° 075+0.10°
Ay (hr) 079£009" 105+0.13°  096+0.12° 073+009°
Ay 106+0.12°  094+012° 081£008™ 074+009°
t 4 (hr} 0750117 086+012°  092+008° 1.00+008°
Crax (mg/dL) 1386+328° 1307+325° 1451313 14274216

e (A1) 1584036 106+025°  147+037° 206+041°
AUC (mg - hr/dl)  1038+73%  820+36 938+45"  1013:+48°

Each value represents the mean+SE of 10 rats. Control: rats were given an equal
volume of water instead of health drink, Extract Mixed extract-pretreated group, P1 and
P2: other company products-pretreated groups. A 4, A 2, 4 3 and A 4 elimination rate
constant: t, elimination half-life; and AUC, trapezoidal area under the serum
concentrations-versus-time curves to fast time. Means which are not significantly different
are followed by the same letter (p<0.05).
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Fig. 1. Serum ethanol concentration-vs.-time profiles after
administration of ethanol in health drinks-pretreated rats. Tweive
hr-fasted rats were given heaith drinks (10 mL/kg) and then administered ethanol
at a dose of 3 g/kg bw orally. Blood was collected from caudal artery at 0.25,
05,1, 2 4 6,8 10, and 12 hr after the ethanol treatment. Controk: rats were given
an equal volume of water instead of health drink, Extract: Mixed extract-pretreated
group, P1 and P2 other company products-pretreated groups. Each point
represents the mean+SE. of 10 rats.

Table 2. Effect of health drinks on the serum alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) activities in rats

Enzymes ALT AST
Groups (Sigma-Frankel unit/mL)
Normai 26015 B7+£32
Contro 231128 308+20
Extract 23923 2122
P1 21.7+20 R2x41
P2 24+36 33.1+30

Twelve hr-fasted rats were given health drinks (10 ml/kg) and then administered
ethanot at a dose of 3 g/kg bw orally. Blood was coflected from abdominal aorta at
24 hr after the ethanol treatment and then the animals were sacrificed. Normal:
non-pretreated group, Control: rats were given an equal volume of waler instead of
health drink, Extract: Mixed extract-pretreated group, P1 and P2 other company
products-prefreated groups. Each value represents the mean+SE of 10 rats. No
statistical difference between treated groups was shown.
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Fig. 2. Effect of health drinks on the serum sorbitol dehydrogenase
(SDH) activity in rats. Each bar represents the meanSE. of 10 rats. O,
Normab B2, Control W, Extract N, P1 and 8, P2. No statistical difference
between treated groups was shown.
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Okuma 79 BIYE SAGIHELE $AMAE ALEBE 4]
EOZAY QMRYo] LU OE BRE w AEY sIx7} B}
I ACE WEo], TR OT SAMARNE B0 2 of
HES F4 20 Aol M9 BUt NEE 0|81
U EF ALT, AST*® Wl Hojdl 70 oblg £7) o
S MolE X435 @ E0 Seislo] ofF TR 7k
A9 AE G424 0|85 1 = SDH* &4 WEe &8s}
o 250 ¥ 83 A) VR & Qe 7500 tixlE o
&2 oIS 2T, HE AE 34 84o] 2 4gFH AT
AololA] MBS UERRA] QYT ol2igh Zak= 3 g/kgd of
©g 13) S92 24)700] eyl Mty X E9 Wt
7} VERIAl 228 AlAkshe E3 AR S80] HAaN
Q1 7150l GEke nlxA PSS BUF I Ytk HAES o)
85l AES HLSFEE YUEOT Qs YEA US
U BE oH2e ghulsmAzt HuEn I B8 Al Qe
ol UEhe $% UCEE AE E5l A1EY AL, QHY Brk=
e 58 AOE YAET) B Ao AP ESA BFH
oF £aid} 10 mL/kgd] £ FSEQ T2 HS oiy] Aol
A A% Al 5~1000 T Aol Bt wEkd oleen ¥
3l 43 Al V)5 AE S22 Ba¥E0] BAYR ¢
2 ZuE 2 W EMol FEH 3 AMMEY MBA) AE
QJOEEQHAFY AlZZ WA )7ME EES AIRBIFNCEE o
28 27 U AL YHsithL AlFEC) B8 s o
ThE ZSHE R 3 ol IEAE K W oydls e
2 39 a7z =5 gud Aok QUECE SA[AF)
9] 4= 8F A 130 Skt Hol BEQ AL 10KE ),
O Uopr} & gt 2529 A7) 282 vhdE0l U4F )
g% eae AIHOE BHEE £ QYoziE} AFEE, ol
HelAE 25 T HEHo ol TRZ 2okIch

=2

—

4

AFE Edl =FHAA FIrt Aot gedd AFuUR
(7N Lol (Hovenia dulcis Thunb), #0} (Gastrodia elata),
LBIUF (Alnus japonica) W Z2 (Puerariae radix) 59 HESE
S NEE g2 2 EF FEES YR oS (3 g/kg bw,
25% in distilled) 0] 30280 ATEHOE &3 2ZEE 249
HME wl, A7 (025, 05, 1, 2, 4, 6, 8, 10 A 124]7hHoll wiz) o] &
WOZ AFT E F e sk S MU dESH|S}
H AR HlE ggold 2 &8 REEY %4XA a5
HESINCH, HEY ¢HdE Wis ARdL S HEY &
LT 2IsK tierd 22 ZAE dUrk

B EE FEEY HIES URE Y ElUEFd BBl © &
ogE 5571 LA |ASHA dEg Fo & KRR &
AT 559 Z4E UERIJQL 11 AT SE-A1 T8 BE
(area under the blood concentration-vs.-time curves; AUC)0] T}
ZTol visl Foet 24 UL E8 FEE HH &
NS E 24 Rl AToil4 @A ALT, AST Y SDH &4
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