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Abstract

Protaetia brevitarsis has been utilized as an ingredient of the description for the treatment of patients with chronic
hepatic diseases in oriental medicine. This study was attempted to investigate whether Protaetia brevitarsis extract (PBE)
protects or modulates the liver injuries induced by carbon tetrachloride or ethanol in Sprague-Dawley rats. The liver
injuries of rats induced by the treatment of carbon tetrachloride or ethanol were manifested by the observation of the
significant changes in liver weight, serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
activities, serum thiobarbituric acid reactive substances (TBARS), and microsomal detoxification enzymes (cytochrome
P-450, cytochrome bs, and cytochrome bs reductase). The effect of PBE on the liver damage induced by the chemicals
was evaluated with the extent modulated in change of biochemical parameters above.

Exposure to ethanol alone resulted a significant change in the ratio of liver per body weight, ALT activity, and
microsomal detoxification enzymes (cytochrome P-450, cytochrome bs, and cytochrome bs reductase), but did not
significantly changes in the levels of serum AST activity and TBARS. Pretreatment coith PBE did not modulate the
alteration of the ratio of liver to body weigth, and the activities of serum aminotransferascs (AST, ALT), TBARS, and
micro somal detoxification enzymes (cytochrome P-450, cytochrome bs, and cytochrome bs reductase. These results
suggested that PBE has not appreciable therapeutic effect on carbon tetrachloride or ethanol induced hepatotoxicity.

Key words — Protaetia brevitarsis extract (PBE), liver damage, carbon tetrachloride, ethanol, microsomal detox-
ification enzyme

*To whom all correspondence should be addressed
Tel : 063-850-6835, Fax : 063-850-6843
E-mail : phdleehc@hanmail.net

Vol. 11. No. 5 (2001. 10) / 405



o
oft
e
ot
o
-
oy
of
H
1.3
of
do

A 2 vl TS TS T 2 By EL
ojzof uls] 4] & Holw, olz U3 & HFs
7] $i5tal A Ee e dszert 74 sk 7 A
e duiela oAl #4lo] 1xEHX
A ME AAzdozRE 2 7% T4 4 B A8H
BAY LS A% A4t A
glycyrrhizin, gomisin @ silymarin 52 #4 7t A%
BAZ o551 Jr}

T 7ls 3 £ ¢ R3AEe Uele RE Ociu-
mum 49 AF2XE FE3 Eugenol (4-allyl-1-hydroxy-
2-methoxybenzene)[21], 53 ZAFSFANE 2ko]= Fructus
Schisandrae (FS) F%&12], Hymenaea martinnaZ %€ 3%
&} flavonoid$) astilbin[6], Picrorhiza kurrooaZ5-E £2|g
picroliv[30] 5] st} FolMe BAAFY D A|(Gano-
derma lucidum)7} 7+ B4 FEE2dd s REaHs} Q)
on, 9 AAIERY F£3 GOE M E HIE3
7b ok BaEAe1617]. g Shiel M ApF 9 R
Ag de] AHEHe F71 A Ly fructus)E X 542
A3 g FoY, 53] ERHEY F8 B HH
Qo] AldggtAE Qldte At thibsd S HEAZe
24 7 R3adst ole Ao2 RaE A1

3 Zolz 4R e AXR(EME A o
ARE A 7 ASS HES Y g dAAEY A7
S 9 EFAPAY SR AFEHO stk AR <
7 Z 9 o)(Holotrichia dimorphalia)9} Zo] Ao
S0z )t fi3d AgHE
(H. morosa)$} EZ7ARFYO|(H. parallels) 59 ZAEFE
T Az TP PN ARAR AHGET738]
olg| gt Al (k) o o (MMATH), AP LT (HGEH
fE), JPA=(FEOMEE) 5o A%l Aol TF T
old, 1gla B T oy AW e Y ArAY
A2 AMgEo] $1[3840], HAldlE Rt ANE 7S
Bl 23 goFsl 7+ Ale] N8 EHo = 7 oj&HI it

A FrolN AL E o] g g wiziayog do] of
43t e Az (Fi)e 5488 S (Coleoptera), 5]

T}(Cetoniinae) =51 &7 u}o| 5 A (Protaetia brevitarsis)

wWA oA, ZAAZY o]

406 / A zierE =)

219 - QFN - AUE - o5
} 22g ol23 g 2dd 479 gF duHY B
Aol Hzo) Ztn Yot Bxd haKel AZHA
Fe Be AAR EE AGAS TREs) LS
Qom o)5e 2o% F2en Y= AFolth AZRE o
Wxo) L3 AAE o 29 st F80 278
T 9 EM A%, BEY B9 FIo dFoz
29, 4557 glo] ojSe] 08 EE dgoz 23 2
Ae H2 L7 ATk ¥ SR6[S F7YE ol (Holo-

trichia diomphalin)e AME3eAZ Fid
AFE ZH7) ok Bastgon, 7 F(101e Huolx
-2 (Protaetia orientalis)7} @2 E Tt &
F o)A triglyceride$} cholesterol®} 2-& & 0]
24 yehdta Bad b gk 22y Ag7A e 8

=

Zuho)| L2 (Protactia brevitarsis)et BAE 7F 71Fo] of
3 AgdTe AR Aot

i

= ﬂ?‘)ﬂ He gygutolERAY FE80] 7t 75 F
l% atoli 7] 9Jste] Ao ERR] 22

AAE AIET F MGG EL Ze

s5e %%}Am ol s A5 98¢ Arsgo

ME Y ay

A% 43 7331}2?} 100~110 g9 Sprague-Dawley (SD)7|

= o) &% 3+1C, §% 55+5%, Hj7)
10- 18§J /hr, 8334 % 4o} 12hr cycle, & 300-500 Luxe] A}
SEAGAM AT ZHFIRVO|E ALS/FRH240 WX 400
Lx180 H mm)o] 2v}2)# Yof ARjalgth At e o4
Aol nYAEE AMEEAeH SFE 2FE FEES A
FEA AAREE A

ot

Al EAQ Q@E}O]-’%"-‘?—Zl(Pmtaetia brevitarsis)=
f3[251¢ A5t %—'l% S 3 A A
04%, 02%, 1% 3F3te &x
z}s}ﬁu} TRNR(HINE B
33 )\]?ﬁ%zgg] 7t A ) (Protaetia brevitarsis extract, PBE

S sEwz 77 ERee o) 1YARE BED

meéokoOW
N o8 ko

)



e B Adsead 2 £4 BAE BYRIETA F3E9 9

>
[k
v
dlo
ol
i
52
=
=
=]
rlo
e

W DYAEE AHSE

U=y i

PBEH7IA1E(0.04, 02, 1%)2 370€ <t A S 319
Agstea(CCy st dgEe Fostd 7 &4E Fx3
Att. = AldgeAE corn oile] 1:1(V/V)9] Blg2 &
ot A kg T 1 mlo 83 ERFAR Fosgle
o, Jg&e o}AREEQI15] AF kgB 5 g SFE
50% S22 AFFAsd TEAS FLAAG

BE), 0.2%(CCls+Middle PBE) E]_l_ 1%¢] PBE 4
o] #(CCly+High PBE)& 0.04%, 02%, 1% #}@&}= PBE
WHIEE 47 A58 F A9HBLE T 487o)
UE RO F(EOH)E EFANRE AR
S4EAY ABETE BE Fol G, 004%
(EtOH+Low PBE), 0.2%(EtOH+Middle PBE), 12]3 1%9)
PBE 2 o]i*(EtOH+High PBE)2 0.04%, 0.2%, 1% 3%
S PBE A7MIRE 247 ASE F olee S Soig 4
dzolth 2 AWTY B FE 100124 AT

As]

HE R 2 A &Y

AT vd FAsNen A8TE F ARHAE =
itk A F R o, e HESA FA l%
Aeten HEd 2 ALY f7iA] 70T ¥E
3toict.

-|u
nE?L
28

r\l

ri; A

HAHO| ASTH ALT 4% &1

AAT G el 3027 BAE F 3,000 rpmo]
A 1587 dAEdsty 48 st 849 asp-
artate aminotransferase (AST)$} alanine aminotransferase
(ALT)¢] A=+ 255 A 7](Hitachi-7150, Hitach Medical
Co)Z 43t

8ol TBA CISMET| FHEH

ThiobarbituricAt ¥H8-4) & 2 (Thiobarbituric acid reactive
substances, TBARS)®} §t2Fe Suematsu F[34]9] ol
ug} 532 nmoll A FREE 3o 2Fs

2+el microsome &2

Bansal §9f WH[l]el wet A& Y TS ZA
A3 5819 150 mM KCl& 38 30 mM Hepes ¢35
(pH 74) 2.2 3Aste gdg 3 t& 94 st mi-
crosome £8& ¢l

o

oA et
Bovine serum albumin (BSA)S EFE A Al&3ld]

Lowry 9} wi[18]e] we} did s=& FHs%0

2| olEAfAIE L EHEE

Cytochrome P-450%} cytochrome bs %2 Omura9}
Sato®] WH[3]o.2 =5 gen, NADPH cytochrome
P-450 reductased] AT+ Williame} Kamine] 33 [36]
o] we} 550 nmel A 387+ FRE WS ZH3lA A
39tk NADH cytochrome bs reductase®] 4=+ Mihara
9} Satoo] WrH[19]e) wek 420 nmo) A potassium ferri-
cyanide®] $&T2 387 FFEY zlo] FHo2 i
gk

EAEY 24

A4y 4 79 3
A 2 273 PBE 4 ]Lﬂg] ArZH|al& Student's
t-testZ 942 HAsIA P<0.05 o $
ol7} Aotz A3 Th

AMe Haato] vl 54 2 AF 3 1T FAY Hlﬂ
25 Z718lgou BE PBE 4o]e tiE2F(CCly)oll H]
& g zolE UEU A FUhtHTable 1). £ &g
BE Edd g2z 2 A 5004 02, 1%)2] PBE 40|

Vol. 1. No.5 (2001. 10) / 407



Table 1. Effect of PBE on body and liver weights of rats
treated with CCly

) Weights

Experimental -

G Liver Body Liver/Body

roups :
() &) (%)

Normal 1163+14 501+36  230x0.12
CCly 159+18* 536438 297+0.15*
CCls+Low PBE 15.3+12* 505+22  3.02+0.12*
CCl;+Middle PBE 159%+1.6* 512+52  3.12+0.10*
CCly+High PBE  145t20% 490+t47 2961013

Extracts of P. brevitarsis (Low PBE, 0.04% PBE; Middle PBE, 0.2%
PBE; High PBE, 1.0% PBE) mixed in commercial diet were ad-
ministered for 3 months. Normal animals were fed on standard
diet. All animals were fasted overnight after CCly treatment. After
24 hr administration of CCly, all animals were sacrificed, and
liver was quickly removed and weighted. The values are ex-
pressed as meantSD of ten rats in each group. Statistically dif-
ferent from the normal (*), P<0.05.

T2 gz Hd 1 FAE FAS Aoyt #AHA &
stevt AF 7 2 FA ve F7hekAtHTable 2).

#H aminotransferase (AST, ALT)2| AL wig
W7)s AHEQY PR ASTY ALTY BAES 24
A% CCly &5 T3 FAhrol Hls) AST ALTY &
AE7h ztzt 43u)9) 592 FREA F 718t th(Table

Table 2. Effect of PBE on body and liver weights in the
ethanol treated rats

) Weights
Experimental :
G Liver Body  Liver/Body
roups !
(8) (8) (%)

Normal 116414 501+35  230+012
EtOH 132£15 519+42 253+0.14"
EtOH+Low PBE  123+17 506+52 242+0.13*
EtOH+Middle PBE 12.7+16 511448 2.48+0.09*
EtOH+High PBE  124+13  494+39 250+0.11"

Extracts of P. brevitarsis (Low PBE, 0.04% PBE; Middle PBE, 0.2%
PBE; High PBE, 1.0% PBE) mixed in commercial diet were ad-
ministered for 3 months. Normal animals were fed on standard
diet. All animals were fasted overnight before ethanol treatment.
Alcohol was administered intragastrically by gastric tubes as a
50% ethanol solution. After 6 hr administration of ethanol, all
animals were sacrificed, and liver was quickly removed and
weighted. The values are expressed as mean*SD of ten rats in
each group. Statistically different from the normal (*), P<0.05.
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Table 3. Effect of PBE on AST and ALT in serum of the
CCl, treated rats

Experimental Activity of Sérum Enzymes (TU/L)
Groups AST ALT
Normal 145%11 47+9

CCly 625+133* 278t 71*
CCly+Low PBE 463 +169* 3324227%
CCl;+Middle PBE 463+45* 504 +225*
CCli+High PBE 556 +215* 308 -134*

Extracts of P. brevitarsis {Low PBE, 0.04% PBE; Middle PBE, 0.2%
PBE; High PBE, 1.0% PBE) mixed in commercial diet were ad-
ministered for 3 months. Normal animals were fed on standard
diet. All animals were fasted overnight after CCly treatment. After
24 hr administration of CCly, all animals were sacrificed, and
bloods were obtained by cardiac puncture. Activity of AST and
ALT was determined using a blood chemical autoanalyzer (Hitachi-
7150). The values are expressed as mean*5D of ten rats in
each group. Statistically different from the normal (¥), P<0.05.
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Table 4. Effect of PBE on AST and ALT in serum of the
ethanol treated rats

Table 6. Effect of PBE on the TBARS content in serum of
the ethanol treated rats

Experimental Activity of Serum Enzymes (IU/L) Experimental TBARS Content % of % of
Groups AST ALT Groups (unit) Normal Control
Normal 14511 47 +9 Normal 0.22+0.01 - -
EtOH 137+29 33x7* EtOH 0.22+0.02 100 -
EtOH +Low PBE 135+47 28+15* EtOH +Low PBE 0.23£0.01 102 103
EtOH + Middle PBE 136£61 40+15 EtOH+Middle PBE ~ 0.23+0.02 103 103
EtOH +High PBE 146+12 26+13* EtOH +High PBE 0.24+0.02 105 106

Extracts of P. brevitarsis (Low PBE, 0.04% PBE; Middle PBE,
0.2% PBE; High PBE, 1.0% PBE) mixed in commercial diet were
administered for 3 months. Normal animals were fed on stan-
dard diet. All animals were fasted overnight before ethanol treat-
ment. Alcohol was administered intragastrically by gastric tubes
as a 50% ethanol solution. After 6 hr administration of ethanol,
all animals were sacrificed, and bloods were obtained by card-
iac puncture. Activity of AST and ALT was analyzed using a
blood chemical autoanalyzer (Hitachi-7150). The values are ex-
pressed as mean®SD of ten rats in each group. Statistically
different from the normal (*), P<0.05.

Table 5. Effect of PBE on TBARS content in serum of
the CCly treated rats

Experimental TBARS Content % of % of
Groups (unit) Normal Control
Normal 0.22+0.01 - -
CCly 0.24+0.01* 109 -
CCly+Low PBE 0.23+0.01 104 9%
CCly+Middle PBE 0.24+0.01* 108 100
CCly+High PBE 0.24+0.02 106 98

Extracts of P. brevitarsis (Low PBE, 0.04% PBE; Middle PBE,
0.2% PBE; High PBE, 1.0% PBE) mixed in commercial diet were
administered for 3 months. Normal animals were fed on stan-
dard diet. All animals were fasted overnight after CCl; treat-
ment. After 24 hr administration of CCly, all animals were sacr-
ificed, and bloods were obtained by cardiac puncture. One unit
of TBARS was defined as the increment of one absorbance at
532 nm. The values are expressed as mean*SD of ten rats in
each group. Statistically different from the normal (*), P<0.05.
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& ATl HlE) pjo]mZgZ2] cytochrome P-4503} bs
reductase®] B4 =7t F92¢ F74E Jehloy 5%
¥ PBE o] &M e UxTy A9 vluste #93
A3 7 BaE A gkt i E el P-450 reductases PAt

Extracts of P. brevitarsis (Low PBE, 0.04% PBE; Middle PBE,
0.2% PBE; High PBE, 1.0% PBE) mixed in commercial diet were
administered for 3 months. Normal animals were fed on stan-
dard diet. All animals were fasted overnight before ethanol
treatment. Alcohol was administered intragastrically by gastric
tubes as a 50% ethanol solution. After 6 hr administration of
ethanol, all animals were sacrificed, and bloods were obtained
by cardiac puncture. One unit of TBARS was defined as the
increment of one absorbance at 532 nm. The values are ex-
pressed as mean®SD of ten rats in each group. Statistically
different from the normal and control (P<0.05).
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Table 7. Effect of PBE on microsomal cytochrome P-450 and its related enzymes in liver of the CCly treated rats

Enzyme Activity

Experimental Groups

P-450° P-450 reductase”’ b5* b5 reductase®
Normal 0.99+0.12 64+7 0.18+0.01 274+0.14
CCly 0.54+0.08* 62+7 0.13+0.03* 3.19+0.29*
CCly+Low PBE 0.67+0.22* 58 +14 0.09+0.03** 3.44-+0.44*
CCl; + Middle PBE 047+0.13* 47 +9** 0.12+0.06* 3.30+0.34*
CCly +High PBE 0.55+0.12* 44+ 4* 0.10+0.06* 3.38+0.21*

Extracts of P. brevitarsis (Low PBE, 0.04% PBE; Middle PBE, 0.2% PBE; High PBE, 1.0% PBE) mixed in commercial diet were administered
for 3 months. Normal animals were fed on standard diet. All animals were fasted overnight after CCly treatment. After 24 hr administration
of CCly, all animals were sacrificed, and liver was quickly removed. The values are expressed as mean=*SD of ten rats in each group.
Statistically different from the normal (*) and control {**), P<0.05. a, nmoles/mg of protein; b, nmoles/mg of protein/min; ¢, 1 moles/mg

of protein/min

Table 8. Effect of PBE on liver microsomal cytochrome P-450 and its related enzymes in the ethanol treated rats

Enzyme Activity

Experimental Groups

P-450° P-450 reductase”’ b5* b5 reductase’
Normal 099+012 64+7 0.18+0.01 2.74+0.14
EtOH 156+0.11* 66+14 0.11+£0.04* 354+0.26*
EtOH+Low PBE 1.43+0.09* 81+13** 0.13+0.03* 3.6710.08*
EtOH +Middle PBE 1.42+0.09** 61+18 0.11+0.04* 3.11+050**
EtOH +High PBE 1.52+£0.15* 70+6* 0.11+0.02* 343+0.17*

Extracts of P. brevitarsis (Low PBE, 0.04% PBE; Middle PBE, 0.2% PBE; High PBE, 1.0% PBE) mixed in commercial diet were administered
for 3 months. Normal animals were fed on standard diet. Alcohol was administered intragastrically by gastric tubes as a 50% ethanol
solution. All animals were fasted overnight after ethanol treatment. After 6 hr administration of ethanol, all animals were sacrificed,
and liver was quickly removed. The values are expressed as mean+SD of ten rats in each group. Statistically different from the normal
{*) and control (**), P<0.05. a, nmoles/mg of protein; b, nmoles/mg of protein/min; ¢, pmoles/mg of protein/min
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