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Effect of G009 on Lipid Peroxidation Induced by Peroxidizer in Rats

June-Woo LEE*, Hoon JEONG, Seung-Mok LEE',

Ki-Nam KiM, Man-Deuk HAN,

Seung-Yong LEE, Su-Ung KM and Sang-Mo KanG’

Biotechnology Lab., '‘Pharmacological and Toxicological Lab., Central
Research Institute, Il Yang Pharmaceutical Co. Lid., Yongin 449-900, Korea
*Department of Microbiological Engineering, College of Engineering,
KonKuk University, Seoul 110-750, Korea

(Received June 17, 1996; accepted spetember 10, 1996)

Abstract —In this situdy, the anti-lipidperoxidative effects of G009, a polysaccharide cxtracted from
Ganoderma lucidum 1Y009, was determined in ascorbic acid-Fe™-adenosine 5-diphosphate-intoxicated rat. In
a model of ascorbic acid-Fe™-adenosine 5-diphosphate-induced hepatotoxicity in rat, G009 exhibited anti-
lipidperoxidative effcct in rat liver homogenate, and that malondialdehyde values of the liver homogenate
inhibited from 48.1% to 74.8% in comparison to controls (p<0.05). The malondialdchyde formation in serum
inhibited 66.5% at 100 mg/kg of G009. Also, serum levels of glutamic oxaloacetic transaminase and glutamic
pyruvic transaminase in peroxidizer-indnced rats treated with G009 was decreased compared with control.
Especially, the formation of lipid peroxides in serum was related to glutamic pyruvic transaminase levels.
These results suggest that GOO9 has a protective effect on ascorbic acid-Fe™-adenosine 5-diphosphate-induced
hepatic injury through an inhibition of lipid peroxidation in liver.

Keywords[ | G009, lipid peroxidation, malondialdehyde, glutamic oxaloacetic transaminase, glutamic pyruvic

transamninase, peroxidizer.
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Table L. Effects of various peroxidizers on lipid peroxide for-
mation and serum transaminase in rats

Liver Serum GOT GPT
homogenate (MDA, (KU/ml)  (KU/ml)
(MDA, 1nM/ml)
nM/ml
Normal 678142 1564010 695+ 3.0 29.6+2.0
AsA-FeSO, 849423% 3.18+0.29% 125.0+ 74* 33.8+6.1*

AsA-FeSO,-ADP  120.5£8.2% 3.92£0.29* 126.7+ 5.0* 62.6+5.4*
ADP-FeCl, 74.7£3.8% 2.82+£0.12*  98.94& 9.3* 363+2.8*
ADP-FeCl;-AsA  95.6+7.5% 3.01£0.11% 1449+11.1* 44543.8*

*Significantly different from the normal, P<(.05,

Each value represents mean & S.E. of 6 rats.

AsA: Ascorbic acid 176 mg/kg, FeSO. FeSO, - TH,O 65.8 mg/

kg, ADP: Adenosine 5-diphosphate 5 mg/kg, FeCl;: FeCl; - 6H,0
- 64 mg/kg.
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Fig. 1. The correlation between MDA formation and serum
transaminase activities in ascorbic acid-Fe**-ADP-induced rat
liver homogenate. This result is plotted by Table I.
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Fig. 2. The correlation between MDA formation and serum
transaminase aclivilies in ascorbic acid-Fe**-ADP-induced rat
serum. This result is plotted by Table 1.
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Table II. Effects of G009 on the ascorbic acid-FeSO,-ADP-in-
duced lipid peroxide formation in the liver homogenate by oral
administration
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Table III. Effects of G009 on the ascorbic acid-FeSO,-ADP-
induced lipid peroxide formation in the serum by oral ad-
ministration

Sample Daose Liver homogenate Inhibition Sample Dosc Liver homogenate Inhibition
(mg/keg) (MDA, nM/g liver) (%) (mg/kg) (MDA, nM/g liver) (%)
Normal - 67.1x6.0* - Normal - 1.70L£0.06* -
Control - 119.0+8.6" - Control - 3.82+0.19" -
G009 25 109.6 6.5 18.1 G009 25 3.24+0.19% 27.4
G009 50 100.3£7.3%* 36.0 G009 50 2.88+0.27** 44.3
G009 100 83.247.0% 69.0 G009 100 2.414£0.18+ 66.5
G009 200 85.5+6.9% 64.5 G009 200 2.3540.23% 69.3
Tocopherol 20 77.3+5.6% 80.3 Tocopherol 20 1.9810.20*" 86.8
*Significantly different from the control, P<0.05. *Significantly different from the control, P<0.05.
*Significantly different from the nonmal, P<0.05. *Significantly different from the normal, P<0.05.
Each value represents means=+S8.E. of 6 rats. Each value represents means=S8.E. of 6 rats.
Table IV. Effects of G009 on the serum transaminase and lipids in rat given ascorbic acid-FeSQ,-ADP orally
Sample Dose (mg/kg) GOT (KU/ml) GPT (KU/ml) TC (mg/dl) TG (mg/dl) PL (mg/dl)
Normal - 72.6t 3.9% 3l.6+ 1.3* 45.6:£3.9*% 49.5+2.6* 52.143.2%
Control - 128.1% 8.1 59.4+ 6.9 483£3.8 56.9+2.2° 56.2+2.3°
G009 25 116.8+ 9.2* 453+ 5.7% 52.4+2.0 57.3+3.2° 62.2+3.0°
G009 50 98.4+15.2% 57.4+£11.2%" 47.2+2.8% 51.2£3.5* 58.1+3.0"
G009 100 107.1£10.2%* 557+ 8.2+ 51124 54.3+3.0° 53.944.1%"
G009 200 108.2£10.1* 475+ 8.4 44.74+3.2% 50.2+3.6%" 56.043.8+%"
Tocopherol 20 1383+ 8.0+ 71.6+ 6.4*° 45.2-£1.3%* 51.5+4.1% 56.043.1*"

TC: Total cholesterol, TG: Triglycenide, PL: Phospholipids. *Significantly different from the control, P<0.05.
*Significantly different from the normal, P<(.05. Each value represcnts means+S.E. of 6 rats.
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el e, GPTE 25 mg/kgell A 713 2 50.7%] 7hy
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GPTA & 25 A3A7)E Aog vehde o, 24y
s} 2R S 5as ik X e e AL e,
G009 2ZHE0{0) 2lsl X|Z TprtE0) O|X= Qs

Z} homogenate0Of|A{2] HEF

A st el GF G009 BrFFeisia 3t
homogenate 2 B8] A2 #41e QAR EE &A% Axe

Table V2} 2tk &, ascorbic acid-Fe®-ADP #&]e]
MDA = 120.5 nM/g liver24] Aol H]a] 2z} <k 1.
ol 2715 Jehfglcl GO09E EIkEold =, MDAX &
22 Ao Fre oEAHo R ZhAadgen, 50 mg/
kg FolTellr] 74.8%2] 7pk 52 AA it Ad&S
viehf gt ok 2 4 2 Al-23) tocopherol 85.6%2]
A FabEl A QATE el gl Fabr) et
< o = 3sdeh

ZEUHOIM HE

G009 E7pFo] = G| A Hibst A T2 54
&} 7 3= Table VIz} e}, Ascorbic acid-Fe*-ADP 3 2|F
9] MDA 3.72 nM/ml2 A AR B8] <F 2.1802)
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Table V. Effects of G009 on the ascorbic acid-FeSO,-ADP-in-
duced lipid peroxide formation in the liver homogenate by in-

Table VI. Effects of G009 on the ascorbic acid-FeSO,-ADP-in-
duced lipid peroxide formation in the serum by intraperitoneal

traperiotoneal injection

injection

Sample Dose  Liver homogenate 1.y uiion () Sample Dose Serum Inhibition (%)
(mg/kg) (MDA, nM/g liver) (mg/kg) (MDA, nM/ml)
Normal - 62.9+4.1% - Normal - 1.77+0.09* -
Control - 120.5+4.4* - Control - 3.7240.14" -
G009 5.0 92 8£6.0+ 48.1 G009 5.0 3.294+0.13* 22.1
G009 12.5 79.94+5.9% 70.5 G009 12.5 2.91-+0.13* 41.5
G009 25.0 77.7+ 4.8+ 74.3 G009 25.0 2.95+£0.15% 39.5
G009 50.0 77.4+5.7% 74.8 G009 50.0 2.874+0.25% 43.6
Tocopherol 5.0 71.247.2% 85.6 Tocopherol 5.0 2.481+0.20* 63.6
*Significantly different from the control, P<0.05. *Significantly different from the control, P<0.05.
"Significantly different from the normal, P<0.05. *Significantly different from the normal, P<0.05.
Each value represents mean=+S.E. of 6 rais. Each value represents mean+5.E. of 6 rats.
Table VIL Effects of G009 on the serum transaminase and lipids in rat gived ascorbic acid-FeSO,-ADP intraperitonealll
g p y
Sample Dose (mgkg)  GOT (KU/ml) GPT (KU/ml) TC (mg/dl) TG (mg/dl) PL (mg/dl)
Normal - 751+ 4.5% 3224 2.0% 46.7+4.0* 48.71+3.2* 51.94+4.3%
Control - 121.2+ 6.8+ 5044 4.7 61.6+9.2° 55.1+4.6° 54.9+6.9
G009 5.0 100.7£ 6.8* 46,7+ 6.1+ 52.2+4.5% 56.7+7.2° 64.8+5.4"
G009 12.5 99.34+10.8* 441+ 7.1%* 48.54+6.3%" 50.916.4*" 59.6+6.7
G009 25.0 93.54+*8 4" 434+ 87+ 53.1+5.8+% 51.9+7.2% 525440
G009 50.0 110.7+10.2%* 472+ 7.0% 58.46.6%" 51.4+7.3% 53.8+7.1+
Tocopherol 5.0 11.7+ 7.0% 49.5+10.0** 57.1+6.7+ 62.3£6.6* 65.7-9.5%
TC:Total cholesterol, TG:Triglyceride, PL:Phospholipids. *Significantly different from the control, P<0.05.
*Significantly different from the control, P<0.05. Each value represents mean=+S.E. of 6 rats.
AU MDAX & 243 Fake 25 oEH o7 % Kubo %, 1980). °ﬂz] o] kR & Eafel thek Faje o

.
g 4 U9oH, 50 mygkgd] Fo| el A= 43.6%
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EHL{Q| GOT, GPT M0 0|X]= Hek

G009E B7}Foista PAWS GOTe} GPT A&
273} A= Table VIIel] Yelfglcl. Ascorbic acid-Fe™
-ADP #2]+19 GOT+ 121.2 KU/ml, GPT+= 50.4 KU/ml
2 Jebdol. GO09E 5.0, 125, 25.0 ¥ 50 mgkgd] %=
2 Zojslel g o), 5.0~25.0 mgkgellAe FT 2EH0]¢]
21}, 50 mg/kgol| A= AamEEs AL ehige. 22
v} FalElA 2 e o] 4% 3 ¢l¥ tocopherol 7+ homo-
genate$} serumellA] 73B g x|2 Ak o A FES b

¢

g e1}, GOT 2 GPTH= 03%% FA e ez v
vk
L~
o3 ] zl%}rﬁ_i 2 24 #HakEE A7 FEE

o2 ok ti(Liu 5, 1979; Chung, 1987

T CCLE |48 & 14 749 =g o] &3l A
2] GOT ¥ GPT|] Wlsl Sof Bg A7} F8 o] F
o gieh. CCLY ZF5A A 7]12RE o8] F2b tAlEe
ojg A ES] AW Sk} g4 Ao gl
o wel, X4 Aatslel 7k 2 FA7M] A& =AM
207} gieh. aeln e B A7E 9A BAAE dauer
gl s okoll o = BE] Balgt G009 AW XA aksl o
A%, L2 o IE YRYE TASI
- 9FA] 7}ed model 2 7P who] kel CCLS] 7HAka
ARE Ag 2ol S A AL TF ol 3
vl ez ch(Kafalas 5, 1989). 2| B8 A4 3441s}e}
THAE 5437k A& dobry] $15)be], 3139 7hy
A& 74kE S FrAlF)E Zi&i o} 2] ascorbic acid2}
Fe*(Kimuya %, 1981)& Soigt &, 22 ohakshs 44A]
Zit}. Ascorbic acid 176 mg/kg=} 65.8 mg/kge) FeSO, -
TH,0& Fo{& 7-%, 7k homogenates} FAve] 22 74t
gl= A Alakel] vlE oF 136 2 28] =713bedth. Ascorbic
acid®} Fe*d! §4d R|A matdl ool AEEE ade-
nosine 5-diphosphateZ 5 mg/kg #H7} FoiAl= AHAdael
ulsl) 247k oF 1.80) @ 2.5 iR g, A A=



G0097} Peroxidizersoll 2lsi fet=l A& npatstol olil= Ga 249

v B4 W B4l AA st £31"e 4 g U9
v} o3 A3 Fakste) 7HEAd e FAlE o] ¢
8], plotinggk Z3}, 7} homogenate2] MDA AAlske
GOTHTIE GPTelA] vy H2 AldAlg Jehyen
(Fig. 1, 1=0.8243), FA M & GPT} AbtA]e] =7 )&}
e ok 5= gleloh(Fig. 2, 1=0.9326). ]2} & Az} 7 XE]

A AR FSATE o = JRe] Ul A
AW A A4S FBAZ o4 wbie 2us A

ZAE % REAd iy, A3 X gA N 2 7)F
FE A e R fug Zlog Absdr).

Ascorbic acid-Fe*-ADPR 2|7 m}Alsl7} gubsl 534
G009E Fo93la HA5-2 &3 A7}, 7} homogenate])
Ae v= EHen FRE vehglen, A%
FAkgt A%E bl

A Z 2712 e] A A HAks) All5-S SA 5] st
°=‘| % /‘J- 7 9 ke g xe] E2]8 microsomeol| 49 x|zl
ks o ASS A A3, ascorbate®} Fe”'2 =4 3}
,%}, G221 7) 7% G009 tocopherol @} §-AM8H &)=
veb ek AR S A AlekA] gk, =Ek ADPe} Fe'e

A A ksl F1A] 21 73 $-ollE G0092} tocopherol 1.0 mg/
mle] A7} FwellA] 22t 77.4%2} 941%2] A& et
HathEkg s AR ehghd). ol9) 7ol GO09= A
W 2 BAY A2 lskE JAlsks Aoz vehgon

2 73 a3l S0 2 Ao R gl 24 W
24 287} gl
A4 it FEER S A8 4R ookt ald g s

=
=

& THIE So) AZTol 233} AT g 23
}AL3] %— 9.2 7|71 }(Kapalas and Stacey, 1989), 4 Zu]2]
Wil e A 55 22 A ERET} ZEsle] 7H4

2] 1’4/‘}-— oF7) A1 A (Villarruel %, 1975), Al Z 2] Z 4
7t wEE 852 GOT ¥ GPTS o] wmopxlr}
(Long and More, 1988).

AA FAEE -t S dg Goo9el 7kR 558
Z22138}7] 93, ascorbic acid-Fe™-ADP2 ]2 3}Ak5}2- 4

AR F GOT 4 GPTE #AT 23, ATFeiAlle
20.4~53.5%, -7} B8] GOT2} GPTE 23.6~59.3% uj
] 7k v 5 w318 viehfgitt. Tocopherol®] 7$= &
732 GOTS} GPTA & AsA 7] e 71e2 viepiton}
W, AR Alells 2388 71417 Ao ® vhepygcl

o]Ake] AT E-TRE| GO0Y= ascorbic acid-Fe™-ADP=Z.
F=38 A2 SR ATl AL hebgdes], 1
©13 A% SIS} AT BUIFAAE o= A% 4
Bl 2lee &+ alsieh deba FE Go0oe] 2hn T
e A1 FEE ARAE AR B0 45 el
%42 cytochrome P-4507] 459 &4 w3}, SOD} ca-
talase @ glutathione ] ¢ W3, T2 7 7F obS-Ale]] 3
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