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Preventive Effect of A Chafer, Protaetia brevitarsis Extract
on Carbon Tetrachloride-Induced Liver Injuries in Rats
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The hepato-protective effects of the extract from Protaetia brevitarsis against hepatotoxicity by carbon
tetrachloride (CCls) were studied in rats. The rats were orally treated with CCls (50% in corn oil) at initial dose of 1mé/
kg followed by 0.5méfkg four times during 2-week period. The extract of P. brevitarsis (50, 100 or 200 mg/kg) or its
vehicle was administered day after day from 1 week before CCls injection during five weeks. CCly induced
hepato-celluar degeneration and necrosis induced to increase in serum aspartate amintransferase (AST) and alanine

aminotransferase (ALT)

levels.

In biochemical analyses,

thiobarbituric acid-reactive substances (TBARS) and

antioxidant enzymes such as superoxide dismutase (SOD) and catalase in hepatic tissues were remarkably increased
by CCls treatment. Not only increases in serum AST and ALT, but also induction of lipid peroxidation and antioxidant
enzymes in hepatic tissues caused by CCls were significantly attenuated by the P. brevitarsis extract in a
dose-dependent manner. Such hepato-protective effects of P. brevitarsis extract were confirmed by histopathological
examinations, wherein only mild hepatocytic vacuolations were observed in the liver of rats treated with a high dose
(100 mg/kg) of P. brevitarsis extract in comparison with severe hepatocytic degenerations administered with CCls
alone. From these results, it is suggested that the extract of Protaetia brevitarsis could be a promising candidate for
the protection of liver injury, based on the preventive effects against morphological cellular injuries, lipid peroxidation

and serum biochemical parameters.
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Table 1. Effect of Protaetia brevitarsis extract on liver function in the
carbon tetrachloride treated rats.

Group AST ALT ALP TP Alb
(N} (/L) (u/L) (u/L) (g/dl) (g/dl)

G16). 8562+11.34  4455+532 124357354 526:026 649+052
G26) 1593743563 6741£1128" 139473358 5122017 6274064
G3(6) 138.15¢29.353" 69242156 13342+1140 518+037 633027
G4(B) 1235421487 5635+826" 112421075 511x031 639037
Goe) 1354123374 6347102 135641265 5162028 6342074
Values are mean + SD(n=6) *™ Significanty different from vehicle control,
pK006~001  #Significantly  different  from  CCle _alone, K005 AST:  aspartate

aminotransterase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, TP: Total
protein, Alb: albumin

2. A=Al BIAE &34

Al FEIgE Halyt BaRR] o2 dt
ZE4A4 el LDL-SHAH 20
I QTF (G2)ollA 1780, 1.9u, 1L.78HE 22 {9
Z7} (p<0.05~0.01)5HHEE I3} AIEER FoZoiEs
i ugETlA FASH Gt BEEA Z2 v &

0 2

QUCH(Table 2).

Table 2. Effect of Protaetia brevitarsis extract on lipid metabolism in
the carbon tetrachloride treated rats.

Glucose T. Cho TG HDOL-C LDL-C
Grouo® (o) (mg/d)  (mg/d)  (mg/d) (mg/dl)
Gi(6) 8954+1024 5578374 4027320 39.40+571 19.35%621

G2(6) 110211474 88562546 78154047 3247+826 3326716
G3(6)  102.34+875 76342043 7142717 3357+941 2821£581
GAB)  99.14%541 6352+1327° 5521#548" 36204725 2310437

Gbl6) 108274632 681422641 67544631 324241085 2262+466

Values are mean + SD(n=6) *™ Significantly different from vehicle control,
p¢0.05~0.01 #Significantly different from CCls alone, p¢0.05. Abbreviations: T. Chos total
cholesterol, TG: triglyceride, HDL-C: high density fipoproteins-cholesteral, LDL: low density
lipoproteins-cholesterol
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B £713F 41, G2 thn] AIB SR SOFolAE G4ZT G5
TollA] o 88%9) SIS AW AT} (p<0.05)S Brt (Table 3).
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Table 3. Effects of Protaetia brevitarsis extract on the contents of
TBARS and antioxidant enzymes in carbon tetrachloride treated rat
liver.

Group(n) (nmo\eZBm/;Rgrotein) (ug/mzogrotein) (IU/?nagta([i%etem)
G1(6) 258018 487+084 697081
G2(6) 407045 14251177 854132
G3(6) 387052 528+135" 8.46+1.431*
G4(6) 346+0.62 5974097 707£097°
G5(6) 357£0.73 5.1620.69# 7544081"

TBARS, thiobarbituric  acid-reactive  substancess SOD, superoxide dismutase. **
Significantly different from vehicle control, p<0.05~001 #Significantly different from CCls
alone, p<0.05.

Table 4. Effect of Protaetia brevitarsis extract on the hepatic lesions,
deposit and lipid droplet in carbon tetrachloride treated male rats

Deposit,
lipid Total
droplet

1 1
3 13
2

Cell Destruction of Fatty

Groups necrosis  lobular structure  change

G1(6) 0 0
G2(6) 3 3
G3(6) 1 2
0
2

N W oW o
-~

=
r\li-n.ﬂjgxl"ﬂ
foomrﬁgtf
o = p 02 1o
L\sé'O‘HJ ‘
I o 2 0
R
oo
mngEl\lB{_
S
E @
Do
©E x

w
5
oo
R
FEE~
hl‘_u._Zi_‘
2o
r{rEIEO
Lo R
B

e o

g I

0%

5 2

0%

o o fn ¥ ¥

g =
et
N
=)
{0 o
ul
2
0
32
Is}
s
2
Hel
o
B
1%
=
o
fob
>
0%
tl

huj

cytoplasmic vacuolation fatty metamorphosis, M3 =
oF ZAY XA sinusoid7t AH E7IEE A ES
. BH AR EQ) G3E, GaT, B G5TollA e G2zollA] B
A F9$ AAE0] Aadhs ete HIrt. £35)
ORI HEY AP AR AR ZEHYO]
kgLl G37t i G5 9] vl AlE fostA B
Z HEEAUCE (Table 4, Fig. 1). 311 Algk

= 7ol o3k Xgelgo] 24RO

X
o
£

YVt

[®]
o
A4
o g

>0
SO

o Hr

[ i)

P L% o W o

|0 40w

w40 2 o
o
o
neaeh
2
e

, ARRSIEI - R EFGC2T)M & THE U B8R
ol AAl 2MA HAUE Ae HEE #

>
oz rir
o
o

- 1340 -



AIESIEIA R Fakd Y] T S g #F

gheo] MMM J2)al

BT Gzl mlAlgH At
e G20 IR

= mAleH Xlﬁ‘

Flg 1. Hlstologlcal finding of rat Ilver tissues treated wuth carbon
tetrachloride or Protaetia brevitarsis extract. Severe vacuolations and
inflammatory cell infitrations around sinusoid and portal triad are shown in carbon
tetrachloride treated rats (G2) (B and C, x200 and x400 respectively), but these
findings are reduced by Protaelia brevitarsis extract 100 meg/ke treatment (G4)(D).
There are no lesions in the normal control (G1)(A). Hematoxylin and eosin stain,
X200.

F|g 2. Hlstologlcal f|nd|ng of rat Ilver tissues treated wnh carbon
tetrachloride or Protaetia brevitarsis extract. A to D are shown mild (G1),

severe (G2), moderate (G3), mild (G4) in deposits and lipid droplets of the
hepatocytes, respectively. Red vesicle (black in this picture), positive; Oil red O
stain, X200.
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