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Effects of Dexirin and B-cyclodextrin on Protective Effect of Hovenia dulcis
Fruit Extract Against Alcohol-induced Liver Damage in vivo
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ABSTRACT - B-cyclodextrin has an ability to protect compounds from oxidative reaction by collecting them
within its ring-like structure. So, In harsh condition (40°C), marker compound, quercetin, was dramatically reduced in
Hovenia dulcis fruit extract containing dextrin at 4 and 8 week compared to 0 week, but not that containing B-cyclo-
dextrin. To evaluate the effects of dextrin and fB-cyclodextrin on protective effect of H.dulcis fruit extract against alco-
hol-induced liver damage, The mice were orally injected alcohol, H. dulcis fruit extract/dextrin (HD) and H. dulcis
fruit extract/p-cyclodextrin (HCD), respectively, for 7 days. The mice orally administrated with alcohol significantly
enhanced the serum concentration of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) and the
activity of lactate dehydrogenase (LDH) in serum compared to the control group. HD and HCD significantly
decreased the levels of serum ALT and AST and serum LDH activities compared to alcohol group. And also alcohol
group significantly increased the level of total cholesterol compared to the control group, but HD and HCD signifi-
cantly reduced it compared to the alcohol group. However, the levels of TG in blood were not significantly changed
in all groups. The activities of alcohol dehydrogenase (ADH) were significantly increased in HD and HCD group
although those of aldehyde dehydrogenase showed an increasing tendency. This data suggested that HD and HCD
were able to induce alcohol degradation in the liver tissues. All together, the results showed that HCD demonstrated
their ability to protect liver from alcohol-induced damage on equal terms with HD.
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T2 starch, dextrin, lactose, glucose, maltose, gelatin, arabic
gum, methyl cellulose & ©|&3t} ©]5 ZF dextrin
glucose®} maltoseE A| &g o] 7hris] AES &
3t Bl =S YEH= dextrose equivalent (DE)] o}
2} Z}7] tE AES Y gubF o R F54d0] W
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, 5mg alcohol £, 500 mg SN F=32/dextrin
T, 500 mg SUNYE FE52/B-cyclodextrin o<
T T 4TS E AT AR AlolA & 3~4mty
A ARSI e, 255 20.0~25.0°C, )\]'EHQEE 41.2~
58.5%, £ 150~300Lux® 4 TAINE 23 TAI7HX]
12A17F 7] (ZEAIZHE ARSsiai e, Adghsha
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Bﬂﬂ‘%ﬂ‘#‘%‘vzr%yr% A FAHQ quercetin®] FH&
Tosoh ODS column (4.6 x 150 mm, 5 um)S- ©|-83}> Agilent
Technologies 1200 Series HPLC system (Model Agilent
Technologies 1200 Series DAD SL G1315C. USA)E ©]
gate] BASGO, SR 350 nmolw, 2% 24
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7t R vpA ) £l $ isoflurane &2 whE st 7
Ealal, ol dolg x|FH 3t serum-separating
tube & heparinized tubeol] E#EIN oW, 7+ 2H S H&E
stal, S SHAUT. TEFSE S8 1 2322 A4A

AAE ol8std F&55d A7IL 2A4L5(-80~-60°C)

somyslote A}

Serum-separating tube 2 heparinized tube2] NFHE
N2 7h7} 3360 x gollA] 1027 dilEelste] S &
gapinh. Eeld d32 AAYstsHEA] 71(7080, Hitachi,
Japan)E ©]-8-3}% alanine aminotransferase (ALT), aspartate
aminotransferase (AST), y-glutamyl transpeptidase (y-GPT)
lactate dehydrogenase (LDH) 2! triglyceride (TG), low density
lipid (LDL), high density lipid (HDL) % total cholesterol
(TCYE =743kt

Alcohol dehydrogenase 9 aldehyde dehydrogenase
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Alcohol dehydrogenase (Sigma, MAKO053)2} Aldehyde
dehydrogenase (Sigma, MAK082)9] &A=& AF 3 7+
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Table 1. The stability evaluation of marker compound by dextrin
and B-cyclodextrin as an excipient in harsh condition (40°C)

Quercetin contents (pg/ml)

Week
HD HCD
0 0.078 0.078
0.045 0.074
8 0.017 0.072

Table 3. Measurement of feed and water intake

Control Alcohol HD HCD
Feed (g) 21.1+12 12.74+25% 142420 14.0+1.8
Water (g) 58.8+8.0 29.0+5.0%* 31.0+£49 272+23

*p < 0.05: Significantly different between the control and alcohol
group by student t-test.
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ZH(Table 1), YWt dextring AMS-SH S/NUFHH S
SRWO| Z71FEE 0.078 ug/mL, 457 F 5= 0.045 ng/

mL, 8F ¥ FEE 0.017 ug/mLE B4 5o] Z7]o) H]a]
85 T A FAE ko] 78.2% AT} B-cyclodextrin

o)
FAPEESEL] 27] FEE 0.078 pug/
B 0.074 pgml, 85 T HEE 0072
AEo] 710 Mgl 8F T AFAE Tl
7.7% 728kt ol UV FEE2 A4
quercetin®] B-cyclodextrin®l 2|8 EF = o] AtalA Wt
AA o EH K= AR AlgH.

2l A% Student & Fowo] & 459} 750 (P <0.05) &
ttest & AABIALFETE: S 005 2 001), T A=d(Table 2), ol FIEES TR Qg ALRA]
o] 71Z}=™ Aspin-Welch t-test & AA S THol 4= FH= 9 S Aol 7]elsk Ao g Alg E T Table 3).
FZ 0.05 = 0.01). TTEd ARRAFHF A5 dEEE T BE 20

Stz v Aoy, dEE Fofito] Hs)
Za 9 nit HD HE HCD Foi7} BA4o2 §o3 WHals ob7]s
A= %SUTHTable 3). L&y, 7+o] FAE S A7 7
QR X822 ergld A7 Fof & FAHERI BlE] dEZE FoATlA 7t
7+ 7(40°C)ol A R3] quercetin®] $HES 54 (p=0.031) 3}, L& Foftol] H|a HD Foftol|A
Table 2. Measurement of body and liver weight
Weight Sample Control Alcohol HD HCD
0 day 19.5+0.3 19.6+0.3 19.7+0.2 19.5+0.5
Body weight (g) 4 day 19.3+0.6 18.4+ 0.6 18.6+0.5 183+0.3
7 day 19.2+0.5 18.1£0.3* 18.4+0.3 183+0.3
Liver weight (g) 0.80 +0.05 0.86 £ 0.05* 0.82 £ 0.06* 0.80+0.07*

*p < 0.05: Significantly different between the control and alcohol group or alcohol and HD and HCD group by student t-test.
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Fig. 1. Comparison of serum concentration of ALT and AST. Mice were fed with alcohol and HD or HCD for 7 days. Blood levels of
ALT and AST were determined as described in materials and methods. Values are mean + S.D. of 10 mice in each group. *p <0.05 and
**p < 0.01, significance difference between the control and alcohol group or alcohol and HD and HCD group.
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Fig. 2. Comparison of serum LDH activity. Mice were fed with
alcohol and HD or HCD for 7 days. The activities of LDH were
measured as described in materials and methods. Values are mean
+ S.D. of 10 mice in each group. *p <0.05 and **p < 0.01, signif-
icance difference between the control and alcohol group or alco-
hol and HD and HCD group.

£ Z&(p=0.037)593, HCD £ 91 ¢3E £
ol Hlal A (p=0.043) 3} TtH(Table 2). ©]&ist Ax=
FH dextrin®t} B-cyclodextrin®] S/ U-F-3}
of EAshs dIeA S MMEE E

G vIAA Berhe AL Aridthy 223 & Au,

Y of

FE==
of

A.

m Control mAcohol(5g/kg) ®HD(500mg/kg) ™ HCD(500mg/kg)

*%

T.CHO(mg/dL)

Yol Mooty X|HEM

7H=de] A]3%2] alanine aminotransferase (ALT), aspartate
aminotransferase (AST)Y] % v=& 43 24 24
izl Hls] YIg FoftollA 22t S7FFA S (ALT:
p=0.016, AST: p=0.048), 4TS Foig tjz7o ¥
&) HD ool A 9A Yelsk S B (ALT: p=0.009, AST:
p=0.024), HCD?] FoFoM = A YEFSTHALT: p=
0.01, AST: p=0.04) (Fig. 1).

HD o3 HCD Fof7o|A ALT, AST ¥%9] x}o]
YERNA] 9kt $HH lactate dehydrogenase (LDH)<]
g vlwdt A3, SAUET vl dILTS Fo
5 o] Z7FeF oM (p=0.021), @¢F-E x| Bls] HD
(p=0.004) 2 HCD (p=0.002) FoJol|A] SA Yebstt),
HD9} HCDAROlolAE HCD Folito] AthEog vhe
FEE JEllou BAFO R {903 2fo]E HolX &=
2} TH(Fig. 2).

Total cholesterol®] 739, SAIZ 7o) H|&l LT & Fof
oA F7FE 0 (p = 0.006), Ltz e HD
(p=0.007) 2 HCD (p=0.001) Fo]Zol| A Zasle= Ao
2 UeldthFig. 3A). 3, TGE Aol Hls] &
g T F7HEA Fkon, dAE Foid
HD = HCD Fof* AtoldlX = zfo]7F glAtH(Fig. 3B).
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Fig. 3. Comparison of the levels of serum T.CHO and TG. Mice were fed with alcohol and HD or HCD for 7 days. The blood levels of
T.CHO (A) and TG (B) were measured as described in materials and methods. Values are mean + S.D. of 10 mice in each group. **p <
0.01, significance difference between the control and alcohol group or alcohol and HD and HCD group.
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Fig. 4. Comparison of the activities of ADH and ALDH in liver tis-
sues. Mice were fed with alcohol and HD or HCD for 7 days. The
activities of ADH and ALDH were measured as described in manu-
facturer’s procedures. Values are mean + S.D. of 10 mice in each
group. *p < 0.05, significance difference between the control and
alcohol group or alcohol and HD and HCD group.
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