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ABSTRACT

Objectives : Alcohol hangover is a common phenomenon which basically occurs after heavy drinking, Moreover,
heavy alcohol consumption leads to acute and chronic diseases. We investigated the effect of herbal mixture (SJ) on
alcohol metabolism in serum or/and liver,

Methods : 5W—old Sprague Dawley rats were used for the study. To overnight fasted rats, 0.9% saline or SJ extract
was administrated per os before alcohol treatment, Then, 40% alcohol was orally administrated to all rats in 30
mins, Ethanol, acetaldehyde concentrations, alcohol dehydrogenase (ADH), acetaldehyde dehydrogenase (ALDH)
activities were measured by assay kits. Aspartate aminotransferase (AST) and alanine transaminase (ALT) were
measured by analyzer,

Results : Ethanol and acetaldehyde concentrations lowered in SJ groups compared with CON group. Especially,
acetaldehyde concentration significantly decreased in SJ groups compared with CON group. AST and ALT levels
tended to increase in SJ groups compared with CON group but there was no significant difference between CON
group and SJ groups., ADH activity in serum was higher in SJ groups than CON group but no significant difference
in liver, ALDH activity in both serum and liver showed significantly increased in SJ groups compared with CON
group.,

Conclusions : Treatment of SJ extract showed not only reducing concentration of alcohol and acetaldehyde but also
increasing activities of ADH and ALDH, These results suggest SJ may influence in alcohol metabolism via control of
metabolic enzyme activities and metabolite, Therefore, SJ, herbal mixture, might have a function of preventing
hangover after drinking alcohol,

Key words : Alcohol metabolism, ethanol, acetaldehyde, ADH, ALDH
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A &) (Pueraria thunbergiana Benth,)< gl Z+Z21 £
1 ZA3E gAolA FE5HA AFEE ik 229 B¢ Al
HAZ (RAEIEE), SEAAL GHREIRE), JElE (HEER
#), 18 (B, 72 (O18), 27 (EB) 59 A=
o] &t} SHH 7ol He A (Hil), TE (B, HE5E
A (AR, FIEA (EyrtEy), 9 (tim), 35t
BRA T 20| &9 B& ZoFE 50| e L=
gdEiA Ao, T A7 AL A} B2o] 4T
A e BEaart 9, E3& 43 gAe a3t 9L
thy Busty Qo g8  fAUE (Hovenia dulcis)=
Q. 27 4 A7k ARk AEEE 5 5 mEse
qeg st FAUFE oA F&F dihydromyricetin,
hovenodulinole &F-&-& Basl= ¢ aapr} Qo 16719,

wEhA B Ao Yo st EgEH FEES
St dFE T T A E @9 g4I&I ol E
gstolE =3t 9 7758 WYst= AST, ALTE =

BE. g2 23 09, grz pesges, B6, 2 L A%
22, 3UNURE 70l 2 ek gEA At ol 1) A=2| M=
Table 1. Composition of herbal mixture
48 & k] A859 A
23t Pueraria thunbergiana Benth, 2504 3 AA
T Pueraria thunbergiana Benth, LLEC)! AE Hx
XIS Hovenia dulcis Thunb, o A% B3}
= Phragmites communis Trin, mal=7) 24 Y=
bR Dolichos lablab L, RSk Z2 oy
AFARR} Crataegus pinnatifida Bunge, guj AR |
AT Artemisia capillaris Thunb, A A5 FE= AA
L= Myristica fragrans Houtt. Mok Q= y|A|o} EF7}
£ F Curcuma longa L, maZ7] =8 A
s Vigna angularis A FE AF
o+ Glycine max Merr. ol (FuHE) BE &F
R A Zingiber officinale mal£7| Ag 9ok
25 Citrus unshiu Markovich k] A&
EIR= Taraxacum platycarpum Az AE oA
pApag Citrus aurantium L, gl il
]| &} Gardenia Jasminoides Aol A A
=5 Vigna radiata A Z8 4
Z}oF Paeonia lactiflora ma AE 94
Y Dendranthema zawadskii var, latilobum £7], ¥ AE =%
FAES Glyeyrrhiza uralensis mal=7) A
55 Poria cocos a3 z3 58
ol Scutellaria baicalensis Georgi ma A oA
o9 Camellia sinensis L, el Ad 35
= Zizyphus jujuba Mill, G uj AE FA
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E Ao AE ARRE o] HITATS (R, 2H=h)olA A
et ‘Sl PR 9] A FEE FEARELE AMEE
Atk Al Table 1.0 AAH 247121 ] ghefA] P=re] &
FEZ 7 RS AF, g3 T HA AA EFE
(64,700 g)oe] 108i9] SR/R4E YL 95T, 6AIZE &3
Fon, £EES 22.10%%th FEEL 1719 (760 mmHg),
AR 58~60T A 20 brix2 HZ3¥ 1L, ulo|az2 HEHE
ol &3l oitst F AL AFEAT £ AR Fa ¥=<
73t 5 11714 gk vlgo] 75,12%5 RSt 7]ek
A FFAY = 24.88%F A Bk,

2) M=ot YT 20| F0{ I HAMRYF

H2 AFoA A= 180~190 g9 5F7 Sprague Dawley
(SD) =3 HZ @ &F Ato]AL (Daegu, Korea)ollA &
Frrgttt, AEFEY ARSS 12A17F 1A 9] light/dark
cycle®t 2= 23+2T, AHEE 50+ 10%5 FASHHA A
SR =3 Aol ARFA L= et 1373 F§ 7|3
S AR & GI Yol wet 3¢ R FEED 4 £F 7utE ¥
cageol HjF3tT. =, Table 2,949} Zo] I ZS &=
Fo% 2+ (CON), sJ& ¥xL BHE&FoT (SI300,
400) 0.2 S AA7IE B85 4 gt 5 goll A&t I
o A% o 300 mg (SJ300), 400 mg (SJ400)& HATES
starh, AE FY 12A7F <t AR | 0.9%
saline®t SJo| £o F 30& Hol|l 40%E ART ¢ZL
(#100983, Merck Millipore, Darmstadt, German)< A&
F 5 g¥ AFEAS 1, 3, 5 Al = AE AfHs
AFT A2 2ol 3023 FAT FH, 3000 rpme= 10
E7F 94 EYste] @3S EEstdt. £98 €32 A
i TS At dFET o EYHEIE RS &4
3tFE=d, @4 1,000 pLof 250 uL2] trichloroacetic acid
(TCA) (50%, w/w) Z7Fete] Aol F, 587t iced] & o
<, 14,000 rpm o2 587F 4 T4 YA 3 H FSAS
FHsto] Aol AMgStth. 83 AST, ALTY] 5% ADH
9} ALDHY| &2 Al B Ay S ARA @2 A 57
steth digtedistn FEAE YA 52l (DHU
2018-052)& d%len 5E g FAS 4355

Table 2. Treatment of experimental groups

Group Alcohol SJ
(g/kg B.W.) (mg/kg B.W.)
CON 5 -
SJ300 5 300
SJ400 5 400

CON: 40% Alcohol (5 g/kg)+0.9% saline: SJ300: 40% Alcohol
(5 g/kg)+SJ (300 mg/kg); SJ400: 40% Alcohol (5 g/kg)+SJ
(400 mg/kg).

1) 23 Y72 O ELHIE0IE 5 5F

44 4FL =5 =437 YA Ethanol Assay Kit

A g2 At v = T EFFEEY] IF 69

(#K620—100, BioVision, Inc. Milpitas, CA, USA)E A&
st ATt @42 154 3|45t 10 pLE Fsto] Kit
ol Al AAletL Y= ARLHEE o83t 570 nm FFEA
S5 G LY T AR ALHAE ol&st4th &
A ot EYHsto|E =5 §4517] H8liAl Acetaldehyde
Assay Kit (K—ACHYD, Megazyme, Bray, Co, Wicklow,
Treland) & AH&3HTh ATl 3, 8% 60 L2 5kl Kit
oA AAstL Qe AFHHEE ]85t 340 nm FFE0
H Z3SYT o ELH B = SEE ANE ALY S o]
&3ttt

2) 27|15 X|BESAL| &t =5

gyouny Hadt @Y FANEEAY] (IDEXX Vet
test®8008, USA)S AH&3le] 7+ 7|5 & 49l AST, ALT 2
s i

3) 24 2dE &F

IE tAte] BAE 540 SAEE S Hal &
T 3ol EAsh= ADHSF ALDHS] f49] 843 S35k
t}. ADHE &43}7] Y3l Alcohol Dehydrogenase Detection
Kit (ab102533, abcam, cambridge, UK)E AR5} ALDH
£ &4317] YA ALDH Activity Assay Kit (ab155893,
abcam, cambridge, UK)E AMESIGTH 2 A8 »&E &3
2 20 pLE AHESHY KitollA AASHL e A A
AR S o8-Sttt EE 7rolA mAY BAHEE
AeA L2 Fofdt 5AIZE Fofl A 7HE A st
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13,000 g2 10&7r SAEs 4. SAEE AS5AS
AA S e A A4S o] 83Tt

4) SAAE

H Q3o nE A3 A= SPSS Statistics (ver, 11.0,
SPSS Inc., Chicago, IL, USA) ©] &3} &=y, A3t
= mean t S.E. (standard error)® EA|3}HTH A¥ A7}
L gYux] BAMEA (one—way analysis of variance,
ANOVA)S 3t &, Duncan's multiple range testo] 2J3j
p<0.05 oA 2 AAFY HHX9 FA4 F94< 4
A4t

1. 83 ¢3&9 5=

A A AIZE AT 2 dIE
AT L Esly] 308 A SIS ALEASL, 40% 2L
= B9 31,3 5 A F HE QAT €LY 5=
Fig 13} 2t} 1A]7F 5, CONZ 9 €¢3& 5+ 282,56+
27.12 mg/dL, SJ300% 241.81+36.17 mg/dL, SJ400=
256.59+21.93 mg/dLO 2 ¢FLT EoJst CONZe| B3|
SJo} &F&-E B3 SJ3002F SJ400 FolA EH F &=
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& % CONZ| H|3) 14,42%, 9.19%2 A A=}
A7 ¥, €F& HEE CONTL 544,10+ 14,72 mg/dL,
SJ300% 473.40+47.57 mg/dL, SJ400= 468.44+63.18
mg/dLeE CONe| H]3] SJ3009 SJ400014 12.99%,
13.91% ¥¢ZE& =7t BA SQZHA. 5A1E &, g2
9] s=& CONwolA 364.69+33.55 mg/dL, SJ300&=
283.48+6,75 mg/dL, SJ400= 250,18+ 15,12 mg/dLE
CONZ| vl 83 & 43I L =27} 22.27%, 31.40%=
FoHeor FA SAEUATG Azt BE gAY sEE
TE A7f|A SJFo] CONZl v 42 =7t A o
ettt

Ethanol

Concentration (mg/dL)

= CON

o sJ300 51400

Figure 1. Effects of herbal mixture on ethanol concentration in
serum. Data are presented as mean * S.E. of triplicate tests. *p
{0.05, *p{0.01 vs control. CON: 40% Alcohol (5 g/kg)+0.9%
saline; SJ300: 40% Alcohol (5 g/kg)+SJ (300 mg/kg); SJ400:
40% Alcohol (5 g/kg)+SJ (400 ma/kg).

2. @F oMM EZSO|E T &

SJe ¢AEE Tt AF A Azt e A ofNE
ddsio|E FE& Fig. 29 2o, 1AM H, 8% F oMAE
gHsto| = == CONZA 11,.63+0,46 mg/dL, SJ300
= 7.54+0,30 mg/dL, SJ400+= 8.39+0.64 mg/dLZ &
A=t dFL2T BT CONF 3 SIE 3 St
FA oM EYH Elo|E B %7 SJ300, SJ400 35.14%,
27.83%= Ao g2 A EHET, A7 F, 8 oA
Egtsto|t = CONTOlA 12,78 +1,11 mg/dL, SJ300

Acetaldehyde

Concentration (mg/dL)

BCON

QSI300 u5J400

Figure 2. Effects of herbal mixture on acetaldehyde concentration
in serum, Data are presented as mean *+ S.E. of triplicate tests.
*0{0.05, **p{0.01 vs control. CON: 40% Alcohol (5 g/kg)+
0.9% saline; SJ300: 40% Alcohol (5 g/kg)+SJ (300 mg/kg);
SJ400: 40% Alcohol (5 g/kg)+SJ (400 mg/kg).

oAl 9.75+0.37 mg/dL, SJ400°1|A 9.24+0,47 mg/dLe
2, CONZo| v&| Z ZoA 2 %7} 23.70%, 27.67%=
FoH o2 A veEgt 5A7F &, 83 ol ELHsto|=
L= CONZOA 10.08+0.33 mg/dL, SJ300= 8.27+
0.40 mg/dL, SJ400= 5.31+0.16 mg/dLE CONZ] H]|
& ZF SIZolA I BT} 17.99%, 47.34%% FoAH oz
A ZAR = o™ SJ4000014 7 R ot EYHEo|E 5
T Uit 84 F oNELHSO|EY ss BE A
Ztol Al CONZll Hl8f SIollA felF o WA SH =t

3. 17| 549 4

SJ¢ ¢AEE Tt dF 9 A s ALY &
S FRlIstaR}; ASTF ALTE| £ Al7be] what =351
o}, AJZbol WE AST BAEE Fig 39 vebdth 1A17F H,
AST :49] 842 CONTollA 140,29+ 7,40 U/L, SJ300
oAl 141,83+10,11 U/L, SJ4000A 159,57+10,87 U/L
2 ZHEUIL SIFONA FobAl= FFE BolA T CONT
o] §oAQl 2ol YEA] ESkh, 3A1TE H, &ao &
AL CONZIA 125,71 +7.28 U/L, SJ3000]4 140,43+
12.63 U/L, SJ4000]|4 135.86+7.58 U/LLZ SJFolA
Lol = AFAHE Hol|X CONZITE 223 zlol=
ERUER] Gt} 5AIZE &, 340 %= CONZolA 108,71
+6.85 U/L, SJ300914 117.17+6.75 U/L, SJ4000) 4]
129.13£7.06 U/Le2 &A= 1 SJZAA Eot= A
L& Ro|AYF CONZZe |HQl Aol Ueptr] &gk
ot BE AZMA SJE BT 9 AST €4 =7} CONZ
of B3] Tt AFAS o F9F< Aol yeh
A gkt

AST

120

30

AST level (U/L)

40

s CON

aSJ300 uSJ400

Figure 3. Effects of herbal mixture on AST activity in serum.
Data are presented as mean *+ S.E. of triplicate tests. *p< 0.05,
**p{0.01 vs control. CON: 40% Alcohol (5 g/kg)+0.9% saline;
SJ300: 40% Alcohol (5 g/kg)+SJ (300 mg/kg); SJ400: 40%
Alcohol (5 g/kgHSJ (400 mg/kg).

AZre] w2 EH & ALT 549 FAL Fig 49+ 2t} 1
Az §, 83 & ALTY a4 &4 CONZA 64,14+
4,84 U/L, SJ300 68,17+£2.47 U/L, SJ400= 53,29+
4,47 U/Le 2 7t f9& zbol= gl 3412 &, &4
9] g2 CONToA] 53.43+5.94 U/LE, SJ300= 55,57
+5.07 U/L, SJ4002AE 47.29+4.09 U/LE 27+ &
9FQl ztol= ATk S5AITE &, &4 B2 CONTA
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45.00+3.49 U/L, SJ300% 388.33+2.55 U/L, SJ400=
54.75+3.77 U/LE #7F §94 <l Zpol= YebtA] gkt

80

ALT level (U/L)

BCON QEI300 WET400

Figure 4. Effects of herbal mixture on ALT activity in serum. Data
are presented as mean * S.E. of triplicate tests. *p{0.05, **p<(
0.01 vs control. CON: 40% Alcohol (5 g/kgH0.9% saline; SJ300:
40% Alcohol (5 g/kgH+SJ (300 mg/kg); SJ400: 40% Alcohol (5
a/kgHSJ (400 ma/kg).

4, o)X ADHS} ALDH &40 S E

SI¢t 4FES T AF 9 EHolA Alztel wE ADH
A4 Y%= Fig. 59 2, 1A% H, @3 243k ADH
T4 FAEE CONTo| 53.80+1.82 mU/mL, SJ300=
61.18+4.13 mU/mL, SJ400% 67.43+5.49 mU/mLE
EA=o & 719 494 Aol UehtA] ¢hekAwk CON
o]l v|3) SJZoA mAe BHEI} 13.71%, 27.33% =7}
gk Ao 2 Yehgth 3A1%F &, 8F & a4 9] &4 CONE
2 47.05+1.23 mU/mL, SJ300= 51.71+2.51 mU/mL,
SJ400% 53.41+3,10 mU/mLE ZA=EYD 2 7] §9
9l ot YEREA] ek AITE CONTZol| H]3] SJZolA &
40 BT} 9.89%, 13.51% F7H3t Aoz Uehygth 54
7t &, 549 FAHEE CONZA 40.23+3.60 mU/mL,
SJ300% 51.67+3.10 mU/mL, SJ400% 56.98+5.20
mU/mLE Yelga, CONZo B3] SJ300, SJ400Z°] 2zt
7} 28.44%, 41.62% &4 BAE7} 27191, SJA007E-L
TAHCR §H Zpo]E YERHTE,

ADH (Serum)

-
=
=

=
=]
T

ADH level (imU/mlL)

aCON ESJ300 mSJ400

Figure 5. Effects of herbal mixture on ADH activity in serum. Data
are presented as mean *+ S.E. of triplicate tests. *p{0.05, **p(
0.01 vs control. CON: 40% Alcohol (5 g9/kg)+0.9% saline; SJ300:
40% Alcohol (5 g/kgHSJ (300 mg/kg); SJ400: 40% Alcohol (5
a/kaH+SJ (400 mg/kg).

A7re] W2 ¥3 & ALDH #5490 S =L Fig 69 Z+

A g2 At v = T EFFEEY] IF 71

o 1AZE 3, @Fo)A ALDH &40 842 CONZME
47.23+3.72 mU/mL, SJ300% 55.42+3.71 mU/mL,
SJ400+& 61.81+4.88 mU/mL&E CONoll Bl3f SItofl Al
17.35%, 30.88%= 1 EAo] Fotxlon E3|, SJ400°
A 3 gAgo] YRR A Uehdth A 3, a0 &
AZ=E CONZOIA 48,31 +3,48 mU/mL, SJ30004 50,55+
2.98 mU/mL, SJ400014 51.26+3.84 mU/mLZ Uelg
o 7 2F F9HA Aol A2 CONZo| Hl3j SJwol
A 4.64%, 6.12% A7} Z715tAT, 5A7H B, mA0] 8
4L CONZL 38,16+3.60 mU/mL, SJ300% 48,57+
1.88 mU/mL, SJ400% 55.31+2.45 mU/mLoE CONE
of| vl SJZA ZHzZF 27.27%, 44.92%% BAHE7} {97
o2 F7ke Ao 2 vepyith

ALDH (Serum)

ALDH level (mU/mL)

aCON @ SJ300 m 81400

Figure 6. Effects of herbal mixture on ALDH activity in serum. Data
are presented as mean *+ S.E. of triplicate tests. *p<0.05, **p<{
0.01 vs control, CON: 40% Alcohol (5 g/kg)+0.9% saline; SJ300:
40% Alcohol (5 g/kgH+SJ (300 mg/kg); SJ400: 40% Alcohol (5
a/kg)+SJ (400 ma/kg).

5. Ztol A 2] ADHS} ALDH 549 S =

SJ¢ EFEE FoIgt FF 9 1toA ADH B4 SAHE=
Fig, 73 Zth, 43E&S FAEA] 5A12 H, 9 & A
Fste] ADH 54 E4H=E #ET A3, CONZo] 7.63+
1.14 mU/protein mg, SJ300+= 7.93+0.79 mU/protein
mg, SJ400+= 7.70+0.14 mU/protein mg? A EE L}
EFSIaL, CONwa}t SItake] 7t f-248-& vrehz] gkgket.

ADH (Liver)

—
th
1

—
5]
T

L-]
T

=)
T

ADI level (imU/protein mg)
L")

’ CON SJ300 SJ400

Figure 7. Effects of herbal mixture on ADH activity in liver. Data
are presented as mean *+ S.E. of triplicate tests. *p{0.05, **p{
0.01 vs control. CON: 40% Alcohol (5 g/kg)+0.9% saline; SJ300:
40% Alcohol (5 g/kg)+SJ (300 mg/kg); SJ400: 40% Alcohol (5
a/ka)+SJ (400 ma/ka).
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AAES FATA] S5AI7E F, Fo| A9 ALDH 84 S4 =
= Fig. 83} Zt}, CONo] 7.80+0.72 mU/protein mg,
SJ30079] &4 FAEE 10.51+0.85 mU/protein mg,
SJ40079 &4 GAEE 11.234+1.39 mU/protein mg®
et CONZf H3l] s&=8 SJi9 ALDH &4 4=

7} 2t7} 84.67%, 43,8798 2151 S7kskct,

ALDH (Liver)

ALDH level (mU/protein mg)

CON SI300 SJ400

Figure 8. Effects of herbal mixture on ALDH activity in liver. Data
are presented as mean + SE. of triplicate tests. *p{0.05, **p(
0.01 vs control, CON: 40% Alcohol (5 g/kg)+0.9% saline; SJ300:
40% Alcohol (5 g/kg)+SJ (300 mg/kg); SJ400: 40% Alcohol (5
a/kg)H+SJ (400 mg/kg).
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= Mfslo]] ].9_5] SJ= ij_’ z
ARARRL, A&, S5, 24 ,
FEUR, AR, =5, A, HEzx, g, gx, 59, o4
2 2471A] 9 thefet e E FAEGAT, 1F SIY
8RR 23 242, INUR= €2EY A28 53
of Folshe Ao gBA QYop P Ao 2o &
252 5 ¢EE 555 5T 92 st g3 &Y A
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