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Abstract

Purpose: This study was conducted to investigate the effect of freeze-dried Gastrodiae rhizoma powder (GR) on the liver function and
alcohol metabolism in alcohol treated rats. Methods: The rats were administered various concentrations of GR (100 mg, 200 mg, 300
mg/kg B.W.) for 3 days 1 hour before 50% (v/v) ethanol (3 g/kg B.W.) administration. Two tests focusing on liver function and alcohol
metabolism in acute alcohol treatment were carried out. Results: Glutamic oxaloacetic transaminase activity was significantly increased
by alcohol treatment, and was decreased by 100 mg GR administration. Acute ethanol treatment led to significant increase in alcohol
and acetaldehyde levels of serum and liver. However, 100 mg GR administration led to a significant reduction in increased alcohol level
in the serum with decreased alcohol dehydrogenase (ADH) activity and increased acetaldehyde level in liver was significantly reduced
by three levels. Conclusion: These results suggest that GR can be effective in enhancing liver function and alcohol metabolism in the
alcohol-treated rats. Studies on the appropriate dosage of GR should further be developed to treat alcohol detoxification and stimulate

liver function.
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dehydrogenase(ADH)®l 3l thAR=E ™, U™ A] F 80%+=
27 gFA Mg R FE F I 2F0E o
FHo] tAMETh 281 IR thALEA] e dEEe
Hu ¥ 2 FoF vjdEthMorris R 1984, Lieber CS
& Decarli LM 1991). &5-29°] acetaldehydeZ 4+3}==
A AAl= ADH, microsomal ethanol oxidizing system
(MEOS)2] cytochrome P450 2E1(CYP2E1) ¥ catalase &
Zof] o3l FE IF 2Z A o|FIAEE He YIS
thAbell Fa%k 28 7|#Ho &2 A-8-3tHLands WE 1998,
Das SK & Vasudevan DM 2007). ADHE &=-gol tigh
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&H A AcHJung BS 1991). It oA &=H-& Tt
8% =2 ADH9F MEOS AAIoIH, catalasee] ¥&
of thsir= of&7EA WEsiAl BreAA il ok
(Gill K 5 1996). &5Z-&2] 4IslE A4 E acetaldehyde™
acetaldehyde dehydrogenase(ALDH)®l ]3] Atsl=m, Ak
slEo] YR= gHo=Z o] FHT(Jung BS 1991).
iAo R Ao dIESS HHAG AT T 279
Al EEE A &4 AAY] 24 ¥slE d3s At
Al E]o] &F& acetaldehyde, A T A== f
3l tAMHE, &4 AFA(reactive oxygen radicals, ROS)
nicotinamide adenine dinucleotide(NADH)2] ) A4
S ERY op|H«+ thFeta R 71HE Feke] &
=4 AR, S, 2RSS 2 Rhke el AP 2
#5HA] EthTsukamoto H 5 1986, Lieber CS & Decarli
LM 1991, Keshavarzian A 5 1994, Kim IH 2008). w2}
A GFZER T Y AEE YIS Y acetaldehyde®] T
A B4 ZA 2A S 53 o]59] E3l BEol wet g
Fe etk dA7EA AdolA] L3} acetaldehyde
L QEABHA wEo] 3 s4et It 7ls 3
F0a 98 AEZE sUIUF-9 ol
ZE(Jeon TW 5 2002), 27|A &= (Han CK
= 2014), WEHFNoh KH 5 2009), H.0|2HPark SH
T 2004) S°] HAE ATk
Wt 3K Orchidaceae, BRI &3k thd A= E(L4F
R HOKCK, Gastrodiae rhizoma)= <F/3o] HF
S(RED)SH PR H(IHET Aoz dEA Ao
(Kwon HJ 5 2014). Hule] &5 #Ag ) AdF=2&
HEF &3 N4 FadskPark SH 5 2005, Hong
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B3 (Kim HJ & 2016), 7t} = 229 EXsA|it &
% ZH(Park PS & Park MY 2001) & 3
(Shim EJ 2006) 5°] &&¢3] 2=
£ npe} o] ke qikslE S rvto g dRSy ¥
&S 2Hs AGHALE Adste] F 24&

Ao g RuEy YA G4 HESol 3 HrlS
AT Hile AL §le AAolth oo & AFolAe
T2 AZAZ Al Bdo] 3H9 1t 7led 4FE U
Aol HXE FEFS FHste d3ed Tt &
073715748 259 2AEA dute] &8 ks g8}
A} gt

1, AEixiz 2 Al
HArol=s AR s oA EFAHnE 7950 o] &
Stttk A5 E] AlgE dukg 13 ALEJeil Feed
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g Bl 29 7} 7% 4 dHE Hate] mx= 9 819

Co., Daejeon Korea)= AH83IAT b 7|52 glutamic
oxaloacetate transaminase(GOT)<} glutamic pyruvate trans-
aminase(GPT) &4 02 ZA3}I o, =& kit= Asan
Pharma Co.(AM101, Seoul, Korea) A|FS2 FUS}IHTH
&FE YAE A7) Y LFZ-&(N7160, Sigma-Aldrich
Co., St. Louis, MO, USA)3} acetaldehyde(ab112113, Abcam,
Cambridge, UK) &% % ADH(K787-100, Biovision,
Milpitas, CA, USA)$} ALDH(K731-100, Biovision)®] &
A L AYEoE AxE SHE kitE TUst £

ettt

2, Mo} SAAX 2 M=

Advks gRE 2852 AlFste] &3 1A 59 o]
A& AAT s FAVE gdE 9A Wi Ao
AATh 1™ T2 5-10 mm A2 AHAZ HokE 100°C
oA 4087F FAF AL 80°ColA 8AIRF Ax3FF TS,
g A5 108Fe] F/RTE EaL 3AIKE B2 85°C
oA FZ3Hth 17 the 34 FES7](Rotavapor
R-210, Buchi, Flawil, Switzerland)Z ©| &3l 7t
3tk 18lal SAAZ7)(FD 5510 SPT, Ilshin, Seoul,
Korea)oll Al 547 AlIZl % -70°C2] 242185 3(MDF-
U52V, SANYO Electric Co., Ltd., Osaka, Japan)ol] 1233t

S AEZ ARSI THEoRl Hup FE5E 5EAX
B2 AP AAFE o83t 1%, 2%, 3%= The
o2 AgEEolA AT FsAih

g A= A% 1057 ] 9 Sprague

Dawley(SD)F 7 3HZ (F)&% Aol ~(Daegu,
Korea)oll A #eForth WA 2 &< Iuhigh 1At
8= 3 AZAR o Al wet 74 Aded 7
nhe] ¥ 5708 7b7+o) cageo] Hldtal o] wix
st ARSI ARS8 2o R Lx = 22+1°C, A
FEE 65+£5%, HU-2 12417 F£7](09:00-21:00) 2 =4
stk B2 do= AAst=E stk AP Table
13} o] AAFHNC), ¢ZL I FATHEC) 2 AT kg
% 22} 100 mg(EG100), 200 mg(EG200), 300 mg(EG300)
Hop Bdbs} 438 FoFoz Ul Mol By
SIS A Adarol IHAA ol gastAt Hnt &
Aot ¢S Fos Y AT Azt 39 B3t
# 74 F(oral administration)Z ©]Fo] X o™, Hn}
(100 mg/kg B.W., 200 mg/kg B.W., 300 mg/kg B.W.)
Fogk A 1AIZe] Ad o AgrldsrE 349
EHE(50%, viv)S AT kg 3 g& Fof sHATh ol
A &3E il A Adenke AT Fo
FAck v 3UA B g 4SS FAA] 14
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Table 1, Classification of experimental groups

Gruopl) Ethanol Gastrodiae rhizoma
(g/kg B.W)) (mg/kg B.W.)
NC - -
EC 3 -
EG100 3 100
EG200 3 200
EG300 3 300

Y NC: 0.9% saline + 0.9% saline; EC: ethanol 3 g/kg B.W. + 0.9%
saline; EG100: ethanol 3 g/kg B.W. + G. rhizoma 100 mg/kg
B.W.; EG200: ethanol 3 g/kg B.W. + G. rhizoma 200 mg/kg
B.W.; EG300: ethanol 3 g/kg B.W. + G. rhizoma 300 mg/kg

ko] At th BAANA ABE AFH A

HAnp 2o d385S F4 FoIg AF= COx(Shinsung,
Gimhae, Korea)® 7HPHA vFHAA 7/H&53 SA 557 of
oA HAS AFHIIATE A A4 oF 3081t
WA]gE 33,000 rpmoll Al 1583 WA E oA dAEE
(VS-550, Vision Scientific Co., Daejeon, Korea)dl] H-2
PHS AT e o A4 d4 B 3(XC Millennium
20, Chart/Mve, Buffalo, MN, USA)olA #4548 & &
A ZA74A -70°CllA 242 I(SANYO Electric Co.,
Ltd.)ollA ¥& BHastant 3t 229 dHEE HallA =
217 7](HS-30E, Daihan Scientific, Wonju, Korea)E A}
£33t WA dEAA 1.15% KCl &39S A x5}k
10%(w/v) ohsl 8 8S THE o gl AREsIYTh

s}

ol Alzd GOTS GPT 24 3748 kitE o83t =
AslFom, XL Karmen unitymLE UYERHRITE A
I dARYE de 1t 22 gAY dIE FEE
96-well plateE o83 ¢FE& 4§ kitZ WA T
microplate reader(N10583, Thermo Scientic, Waltham, MA,
USA)oNA =743} Th Acetaldehyde &=+ acetaldehyde
7} ALDH®| ]3] 4F8}= o acetic acid7} THE A= 3
HollA AAE NADHE] T5E5 43I Y2 Alzd
acetaldehyde quantification assay kitE AFE3te] =A3}
SATh. ADH$} ALDH 2742 NAD¢} wkgste] AAd
NADH®| §5& Z43= dEz Axd A& kitE
]85t 450 nmoll A =745+t ADHS} ALDH 2742
3 mLolA A4E NADH %<& nmolZ YERJATE
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Aste] gt uigta TR SIL o o &
Hto}l =3 ] ¢ITH Approval Number: DHU 2016-031).
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AHE E3dle] dojx AEE SPSS Statistics(ver. 15.0,
SPSS Inc., Chicago, IL, USA)S o]&3}a] B39 0
w O Ade FA+EEUAE AT AgAde
d L] EAHEX(one way analysis of variance)S §+ &
Duncan's multiple range test®ll 23l p<0.05 F<FollA Z+
Ao Hitx|e] FAA FodE AFstAnk v &
Uil A7 L8 FAE QIS IF &4 A, EFEF} acetalde-
hyde % % ADHS} ALDH /432 /3432 Pearson's
correlation coefficient(r)E T3 ¥ p<0.05 T4 F2
AL ST

m. zZo o o

1. 83 39| GOT2t GPT &4
o B3 43S TS FFH ] 3F &4 A%
olxtz AR A Fo| GOTS GPT Ao nA= 4
F2 Fig. 13 2ot GOT 842 NC9] 251.2431.3 unit
of Hla] ECTS 313.8+13.0 unit® LFE Fol= of
24.9%° S7HE RATh vl BES 5998 EG100T
288.0+36.6 unit, EG200:-2 311.3+40.8 unit, EG3007-2
309.1£34.3 wnit®] GOT A4S X ECTol Hls)]| 742t
8.2%, 0.80%, 1.50%2] ZHAZS BRI o} 229l 2jol=
AATE =3 GPT A2 NCTE 186.9+28.7 unit, ECT
& 187.3+30.4 unit, EG1007- 195.9+14.1 unit, EG200:
& 207.9£29.7 unit, EG30072 188.8+14.3 wnit® =
Tboll FoZl Aol T WA EIE TR F
7Fd GOT 8402 B o 4384 1 &4 2 A

Kol

i
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o8 FAdHEw, ojuf foJFHo|x= AN %
1Rl EGI00TolA &32-&4 b &7l sl
ZoE FSHTH
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2b 2401 By o Axute] Fx 9 U |
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&3, acetaldehyde, GOT ¥ GPT| X7} 4<5H
Ao ZE o] AFAE Yl EIEHITHKwon YO
2003, Lee SY & 2008, Choi GH 5 2011, Kim HJ &
2016). ©] FEi7t Aol H Agele BT 1 =23
o] A} dFoRE FiEE ¢3S T AdH A
AR TS AR AS AXAA g2 A
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Fig. 1. Effects of Gastrodiae rhizoma on GOT and GPT activities in serum of alcohol treated rats, NC: 0.9% saline + 0,.9% saline;
EC: ethanol 3 g/kg BW. + 0.9% saline; EG100: ethanol 3 g/kg BW, + G rhizoma 100 mg/kg BW ; EG200: ethanol 3 g/kg
BW. + G rhizorma 200 mg/kg B.W,; EG300: ethanol 3 g/kg BW. + G rhizorma 300 mg/kg BW.. The results indicate the mean+SD
of 7 rats per each group, Means with different letters (a,b) among group are significantly different by Duncan's multiple range

test (0¢0.05). NS: not significant,
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Fig. 3. Effects of Gasz‘rod/ae rhizorma on alcohol level in serum
of alcohol treated rats. NC: 0.9% saline + 0.9% saline; EC:
ethanol 3 g/kg BW, + 0.9% saline; EG100: ethanol 3 g/kg
BW. + G rhizoma 100 mg/kg B.W,; EG200: ethanol 3 g/kg
BW. + G rhizoma 200 mg/kg B.W_; EG300: ethanol 3 g/kg
BW. + G rizoma 300 mg/kg B.W.. The results indicate the
mean+SD of 7 rats per each group, Means with different letters
(a-d) among group are significantly different by Duncan's
multiple range test (0¢0.05).
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HZo] p<0.05 #z—oﬂﬂ 217y 33% 2 21%2] oAl
s HAt(Jeon TW 5 2002). 183l Hujoll A &
b AR B oA HQ%E Y5 43I TE9 T4
TI’-/]&]'—Q-E- Urs AoE BAEATKShim EJ 2006).
AFME SIES T AFAA HvE 7
o}&’i o, 4 T ¢3& F== 100 mg] Hv} &
T FoTolA 19.6%9] A Yepgth 28y
300 mg o dF dAE

mlm r°1'

}
& FEvE o35y U @
< Btk I8y & B85 20 g2 UA ¥EF o)
I Aol FAE F5o] ke ?ﬂ? ii(Kim YH
& Seo BI 2012)% & uj &= L3} Hu 5
g 7S 5% 74 AER vt %%%%1
7F & 9 288 3oF HoXt

<
e
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3. &3t 7t == Fo| ADH AT
Ao} B2yt %}i%% Foigk 3x9] A4 1 =4
Flg 49} At €4 F9 NCT
Z+7} 0.96+0.16 nmol/mL3} 1.04
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Fig. 4., Effects of Gastrodiae rhizoma on ADH activities in serum and liver of alcohol treated rats, NC: 0.9% saline + 0.9% saline;
EC: ethanol 3 g/kg BW. + 0,9% saline; EG100: ethanol 3 g/kg BW, + G rhizoma 100 mg/kg B.W ; EG200: ethanol 3 g/kg
BW. + G rhizorma 200 mg/kg B.W ; EG300: ethanol 3 g/kg BW. + G rhizorma 300 mg/kg BW.. The results indicate the mean+SD
of 7 rats per each group. Means with different letters (a,b) among group are significantly different by Duncan's multiple range

test (0¢0.05).
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+0.13 nmol/mLZE F T ol F2J3+ Aol= AT EC nmol/mL ] %1t}
ol 3] EGI0072 1.26+0.104 nmol/mL, EG2007-2 AT LS HF3 Tol= 1212 22 ADH, microsome2]
0.91£0.21 nmol/mL, EG300:%< 1.00£0.12 nmol/mL o2 CYP2E1l ¥ catalase2] &/do] AlZto] AAsIHA =
EG100°l A4 21.2%2] ADH &4 S715 B A THp<0.05). o] acetaldehydeZ 4FslE T} A3l#o| A= 2 ADHO
7 %7 F9] ADH 84 C—Tf-‘ll 50.84+3.15 nmol/mL o) Y=L Hajrl et Jehta, BajEz ke
of Hlal ¢IZE&S FAT BT TolA p<0.05 FFollA ‘Q‘:‘Ql IS SF7E Fol WiAEEA EF I s
fFoHog o A Hygon AdFL FEoFE 7l 57} Solx| Al Eth(Lieber CS 5 1994, Lieber CS 2004,
oA o= QAT EFE FoJTe] X = ECT Das SK & Vasudevan DM 2007, Chung YI 5 2009). Son
£ 30.83+2.26 nmol/mL, EG100:7& 26.80+3.89 nmol/mL, JC 5(2012)3} Park SH 5(2004)2 3F(5 g/kg B.W.)¢}
EG2007- 26.65+4.52 nmol/mL, EG300:-& 30.51+4.67 AF(5.5 gkg BWYoIAl ¢3S A5 39S o
H| oo Hla) €5 43L& ¥5= =3O, ADH &
AL AAaEATY Busdn B AT % Fig. 590

. 100 1 =-0.593 e
E To oo p<0.01 MR B4 T d=2Ee s=7F w34, 1 232 T
5 80 A . ADH 42 w2 59 ](r—-o.593, p<0.0)Z U}
5 Ry,
= 60 1 GTe UAe] BT WF LTE R} YIS
g oA 7 F A :a% 8l AR BA Akk 5o
T 40 |3t AL FaAdE RS Bile] 74 1t
2 . ; £4e AANTIE BB F AT BRF o]
S AR Ut In vivo Aol = Park SH 5(2004)2 E
2 | | | o3} FEEo| FoZ 7+ £A oM 227%9] ADH 24
0 20 40 60 o] FEH 873%2] EF 43 T T4 s o
ADH acticity AL sk L8 AL In vitro "‘6401]/‘1E Zutel A
(nmoVmin/mL, liver) =3 oA Eg9EH nt d-5FE5°] ADH €45
Fig. 5. Correlation between serum alcohol level and serum ADH =X8kaL, Hnp AEAF 5l Gl E‘Q% | o %0
activity. HF|5] 4 ADHS] 84S S/ 7= A&-S B THShim
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Fig. 6, Effects of Gastrodiae rhizoma on acetaldehyde levels in serum and liver of alcohol treated rats, NC: 0.9% saline + 0.9%
saline; EC: ethanol 3 g/kg BW. + 0.9% saline; EG100: ethanol 3 g/kg BW. + G rizoma 100 mg/kg B.W,; EG200: ethanol
3 g/kg BW. + G rhizoma 200 mg/kg BW.,; EG300: ethanol 3 g/kg BW. + G rizoma 300 mg/kg B.W., The results indicate
the mean+SD of 7 rats per each group. Means with different letters (a-c) among group are significantly different by Duncan's
multiple range test (0¢0.05).
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EJ 2006). WA k= 2523 acetaldehyde] thAlell
Holshs F4AE S4MNA ILERE AAE B
Q= 754 AZo A AT Yo Aoz
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u d% F°] ADH &4

S Zlos Bz,

=
gL

Z=9| acetaldehyde =&

Foig 3Fe] dHH 1k =24
s+ Fig. 69 Zth ¥4 F9
acetaldehyde &5+ NCT9] 4.61£0.60 uMeoll Bl&| EC+
< 645034 \ME EFE FAZE 39.9%9] fron|g F
7+ BYohp<0.05). 13 EG100, EG200:, EG300
T8 247y 6.25+1.32 uM, 6.61+1.13 pM, 7.01+0.93 pME
ol Be] oo gt @A F9 acetaldehyde F59
e 3= gl]lth b 23 59 acetaldehyde &5+
NCT9] 7.52+ 0.59 pMell Hlall EColl A= 10.61£0.49 uM
2 p<0.05 T ¢FE FAZ 41.0% Fvd 71
E HEAp<0.05). L&Y EG100T, EG200T, EG300T
9] acetaldehyde &5+ 212} 8.80+1.03 pM, 8.40+£1.09 pM,
8.37+0.67 uME EC-ll Blall Z+ZF 17.1%, 20.9%, 21.2%
7F ZAE AT (p<0.05), Hrp L] Folgkd &St
o] acetaldehyde =9 T4 A5 BHJTh

dFLA I &L I AA|, acetaldehyde, EE2
¥} acetaldehyde®] thARY ZFol AE ROS ¥ NDAH
/NAD®] B] Z7}ol] & thapPgolel ola dojdth(Lieber
CS & Decarli LM 1991). ©] & &3-SRt 540] o 7%

3 B2E LR acetaldehyde®] F=7F HolA =o}
AA HE T SHE st A Afele AE
A L dIEA 2 &3 Ao E AgsA "ok &
ATM = Fig. 73 o] EH(1=0.629, p<0.01)3} 1+ =
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Iy RIEx, 9% 9 S=3tE WE SHaF(Jung
HK & 2008), 2o 34 ¥ A5 EFFZ=(Hwang SJ
S 2010), WEEFNoh KH 5 2009), S/HEr]E(Ko
BS & 2006), TE&33IE FE=(Kim JM 5 2008), M
o} 13 E(Shim EJ 2006) 5 ALDH &49| &4$
5E3}o] acetaldehydes el A O ZH A4
oluf &Hl o IS sAsta FikstE s
ZAow BRuFE rt. 53|, Mt F2E59 L2
OIA = in viro2} in vivo A do|A ALDHS &4
ZINA acetaldehydes] & FZA 7= BF0|
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(»<0.05). 282 HvlE F9% EGI00TL 22.86+1.42
nmol/mL, EG200:-& 19.01+0.03 nmol/mL, EG3007<
24.53+1.87 nmol/mL2] ALDH &A% NCol vl&| =
ok 28y EColl HlIs] ZH2t 22.1%, 35.2%, 16.4%9]
vre 848 B ATHp<0.05). I 232 59 ALDH ¥4
NCT& 12.06+0.30 nmol/mLel ®]&} ECTS 20.69+ 0.29
nmol/mLE ¢FE& FAZ Adf 71.5%% = 4L =B
Ahp<0.05). 1# Y EG1007-2 EG3007-2] ALDH &4
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Fig. 7. Correlation between serum GOT activity and serum acetaldehyde (A) and hepatic (B) acetaldehyde level,
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40 A

ALDH activity (nmol/min/mL)

NC EC EG100 EG200 EG300 NC EC EG100 EG200 EG300
Serum Liver
Fig. 8, Effects of Gastrodiae rhizoma on ALDH activities in serum and liver of alcohol treated rats, NC: 0,.9% saline + 0.9% saline;
EC: ethanol 3 g/kg BW. + 0.9% saline; EG100: ethanol 3 g/kg BW. + G rhizoma 100 mg/kg B W ; EG200: ethanol 3 g/kg
BW. + G rhizorna 200 mg/kg B.W ; EG300: ethanol 3 g/kg BW. + G, rhizorma 300 mg/kg BW.. The results indicate the mean+SD
of 7 rats per each group, Means with different letters (a-€) among group are significantly different by Duncan's multiple range
test (0(0.05),
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Fig. 9. Correlation between serum ALDH activity and serum alcohol (A) and acetaldehyde (B) level, and between hepatic ALDH
activity and hepatic (C) acetaldehyde level,
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Lee HI % 2011, Kim MK % 2013) ATk SATE T B ATelAE Fig 99 2ol 84 F
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