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Abstract

Antioxidant activity of dropwort fermented extract (DFE) was measured according to fermentation period, and liver
protective effects were examined using Sprague-Dawley rats. Total polyphenol and flavonoid contents as well as DPPH and
ABTS radical scavenging activities increased up to 60~80 days and then decreased slightly. Proper fermentation time for
DFE was more than 60 days and less than 80 days. Administration of alcohol to rats for 10 days at 10 mL/kg/day raised
serum AST, ALT, total cholesterol, and triglyceride (TG) levels, which were then lowered by DFE and sugar liquid with the
same soluble solids. While sugar liquid increased the blood lipid profile, especially TG levels, DFE had no effect due to its
antioxidant activity. When TBARS content of the DFE group in liver tissue significantly decreased in a concentration-
dependent manner compared to that of the ALH group (p<0.05). Liver damage was recovered by DFE treatment and was
confirmed by hamatoxylin-eosin staining. These results suggest that DFE has a protective effect against alcohol-induced

hepatotoxicity in SD rats.
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<Figure 1> Changes in total polyphenol contents of dropwort fer-
mented extract (DFE) during fermentation period. Val-
ues were expressed as meanzSE (*p<0.05), GAE:
gallic acid equivalent
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<Figure 2> Changes in total flavonoid contents of dropwort fer-
mented extract (DFE) during fermentation period. Val-
ues were expressed as meanzSE, QE: quercetin
equivalent
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<Figure 3> Changes in DPPH radical scavenging activities of drop-
wort fermented extract (DFE) during fermentation
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<Figure 4> Changes in ABTS radical scavenging activities of drop-
wort fermented extract (DFE) during fermentation
period
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<Table 1> Body weight change of Sprague-Dawley rats

Body weight (g)

Group”

1 5 10 (days)
CON? 365.8£6.6 377.9+7.9 389.449.1°
ALH? 361.742.6 363.8+3.8 369.8+2.9°
SLY 356.7413.9 374.9+5.6 383.145.5%
DFE® 363.543.0 372.5¢4.2 378.9+5.6

DEach point represents the mean+SE for group of six rats.

IControl group: only distilled water.

9 Alcohol treated group: 40% ethanol 10 mL/kg b.w./day.

“Sugar liquid treated group: 50% sugar liquid 2 mL/kg+40% ethanol
10 mL/kg b.w./day.

SDropwort fermented extract treated group: DFE 2 mL/kg+40%
ethanol 10 mL/kg b.w./day. Values in same column with different
superscripts are significantly different at p<0.05 by Duncan’s
multiple range test.
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<Table 2> Serum AST, ALT and lipid profile of SD rats fed alcohol and/or dropwort fermented extract (DFE)

Groups” CON? ALH? SLY DFE
AST (IU/L) 189.2+8.7% 238.5+27.5° 193.5+11.2% 182.5+10.2°
ALT (IU/L) 33.7+1.3% 39.7+8.6" 23.2+1.8° 29.5+1.8%
TG (mg/dL) 122.3+12.8% 130.8+11.1% 153.3+18.8° 102.3+8.7°
TC (mg/dL) 29.8+1.0 30.30.8 30.3£1.9 29.042.0
HDL-C (mg/dL) 16.0+0.7 13.8£1.9 13.0£1.0 14.5£1.2

DEach point represents the mean +SE for group of six rats.
IControl group: only distilled water.
9Alcohol treated group: 40% ethanol 10 mL/kg b.w./day.

“Sugar liquid treated group: 50% sugar liquid 2 mL/kg+40% ethanol 10 mL/kg b.w./day.
SDFE treated group: DFE 2 mL/kg+40% ethanol 10 mL/kg b.w./day. Values in same column with different superscripts are significantly different

at p<0.05 by Duncan’s multiple range test.
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<Figure 5> Effects of dropwort fermented extract (DFE) on hepatic
thiobarbituric acid reactive substances (TBARS) in SD
rats fed alcohol”

DEach point represents the mean+SE for group of six rats.

IControl group: only distilled water.

3 Alcohol treated group: 40% ethanol 10 mL/kg b.w./day.

“Sugar liquid treated group: 50% sugar liquid 2 mL/kg+40% ethanol

10 mL/kg b.w./day.

SDFE treated group: DFE 2 mL/kg+40% ethanol 10 mL/kg b.w./day.

*p<0.05, significantly different from the alcohol treated group.

MDA: malondialdehyde
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DFE”

<Figure 6> Hepatoprotective effect of dropwort fermented extract
(DFE) against alcohol in Sprague-Dawley rats.

YControl group: only distilled water.

D Alcohol treated group: 40% ethanol 10 mL/kg b.w./day.

ISugar liquid treated group: 50% sugar liquid 2 mL/kg+40% ethanol

10 mL/kg b.w./day.

YDFE treated group: DEF 2 mL/kg+40% ethanol 10 mL/kg b.w./day

A WA JE ERZH(CONFE 2] 432 AF(ALH)
oAl o] At F9ol 1 E4e] de RS St
2RI F Jglen, A'E FoI(SLy rive] dad
FoJZ(DFEPIN EZ-EH(ALH) Bls) 4] Za 7k %
Zlo] A2 ZOZ Hol 7+ 2 £ He gt e Ao
2 etk 7 2383 A= vy e Foi
(DFE)°] 7P thZ7(CON) H]SslA] 7+ 22]0] 38y =

Ao et

U3E AHEEE F DAl 3HS AXA ==, 7
T SFLL WA GHLEFAGA(ADH) 23] oAl
Eddstol=2 HSkETH AAE o EYH stol == ¢l
sto| =g g A (ALDH)Ol J3l oHAHo|ER Falj=o] 7F
S 2RE wjEE] qUAYPeR AMgET dIgo] 1A}
A A F AR EE oHEGH SOl =7t &4 oJ$ FE,
24, FE T 3 S TAATIE 54 EAE, 1B
Fego} 71%S Asfstar drlste] =24 a A (ALDH) &
4E AN 7IH, dHsle| =g A (ALDH)2 457}
W 739 5 A AREE o EYTEle| =] 54 TRl
o SFE A gk A Ho. o]= 23l Son et al.
(1995 E%F &3 v=9| WE A3} &= ADH| F7F
= 3l EF o EYHElOIE x| F4% 4F
< oulEhy] wio] 235]8 7kl digk flsl=e S7HE
A

Fol BEEE AR ASHS W, B EHoR oA
e AT 5 Uglon, ol ARe] BAlGE ¥ 5
Wieo|= g AR 98 AO% RIS

Wepd el wEele] gaks) 4R
$E RS nEse] 1A% el
Ao A7,

Iv. oo gl A8
¥ Qe welge wEele) Bt we s
T

’d3} Sprague-DawleyZ| BFE o8¢ TEHT S 53l
2 A3 A 7 B3 adE golr iz} s Wy

Ml o
U A ]

mn‘.

tg o] 7F R gdE gRls] flste] 1097k wive] 2@
qoe HFsHL N7 & ¥3&-E 10 mLkg/day F13H
o} g AfFske] 3 5 triglyceride, HDL-cholesterol,
total cholesterolZ} 7F 7155 R3Sl AST, ALTE =731,
7+ Z2Ag o] g3t Fksx)E FEF hematoxylin-eosin

= AFolNeH, T FgfEsolE e WE 7] 0.50
mgQE/mLeA 1.05 mgQE/mL7HA] ARAHo = F7ksl= 7
32 1t DPPH o]z AAGAL v wgolo]
B 27 32.5%NA 58.4%71A] Ao HRHo R Z7}
e AES 2o, ABTS 2Zd &AASAL dax7]
58.7%0lA a7k 80UollA 77.3%= 7HY =2 Y
S Btk Hgr)7ie] 60~80U7HA ket EAo] Fr1st

A= AT e HF Al ks Z0F U
o, A%E FoI(SL} vy 2aY Fol(DFE)]
& T2 3t AFTHAE 3|HE= o=z el
7F 4 AFE A AST ALTS] €42 ¢3s 7
ol(ALH)S] AST 427} 238.5+27.5 IULE 7F3 =4 Y
Eton, d5g Fol(ALF)e] vl miue] dael Fojet
(DFEPIA 182.5+10.2 ITULZ fo]A o= 74315t (p<0.05).
Aetoll EolZ(SLYS 19354112 [ULE 5942 xS 1
O]A] YA, A7} Aadhe AFE WAt ALT 5734
= GFASIALH)NA 397486 IULE 7HY H& $XE
Uehdon, dgtel Fol2(SLyllA 23.2+1.8 IULE F-29%]
02 A4S0 THp<0.05). AST ¥ ALT 7] A3} dgds
Folghs Ao gw 7k REFHE B = on, vy
g Fo] Al foAQl zlelE & F AT TGe A%
o} Fol(SL)e] 153.3+18.8 mg/dLE 7P =4 Yehyton,

X
il % 1>

R

3
=



o]
I~

& FolFZ(ALH)S 130.8+11.1 mg/dL, mlv}e] Lg &
T(DFE)°] 102.3+8.7 mg/dLE A&l Foj(SL)y} vt
g FooA] folH o FHhdhs A Bt
(p<0.05). ¥ZEF(ALH)S| ®la) miyg] Zgol FojF
(DFE)yZ 121231 zpol& HolA| AR, tha++(CON)Z
PR B X5 B TC ¥ HDL-C X+
o)Al zfol& JERNA] QAN miviE] gl Fof Al
ZHCON)H 7P 2He FX& Yeldlleh 1+ 24 &
TBARS &2 vjuyzg] Had FofH(DFE)o|A 59.3+2.5
nmol/mgZ &3-& AFHH(ALH)S] 138.0+35.8 nmol/mg ¥
3 freldo =z vrolxl= AES BT hematoxylin-eosin
Z2 GAEE o83l 89to g 7o) E4S BRI 4= gl
Rz, vvke] LglS HFTFo M 7k 22 S HEs)

= Ao = UEhth
oo AE nig o iy dgde Byt 5
QF mluE]e] dRitksl AEEo] AR ZHEol ot FEE
UFALE {FH 7+ &4 st 7F ReadE vepl
o

o2

3

A 2

2 dAe depEEet A4 710 A dsk=
20139%E TR AE FFE7| SRR QAN 07 Sa)E
Aol gRZ olof ZRA=FU T
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