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Abstract

This experiment was conducted to study the effect of old antler extracts on the hepatic detoxifying enzyme
activities of the benzo(a)pyrene (B (a)P)-induced rats. Male Sprague-Dawley rats were divided into four groups
and fed either AIN-76 diet or modified AIN-76 diet with old antler extracts (Water-ext, Neutral-ext, Ether-ext)
four weeks. B (a)P treatment significantly decreased growth performance of rats. But this decrement was
prevented by supplementation of old antler extracts. B (a)P treatment elevated glutathione peroxidase (GSH-
Px) activity of rats, but this increment was reduced by old antler extracts supplementation. There was a
tendency of lower cytochrome P-450 contents in B (a)P treated rats. However administration of old antler
extracts increased this enzyme activity. Hepatic glutathione (GSH) levels were not affected by the old antler
extracts administration. Lipid peroxide (LPO) levels were higher in the B (a)P treatment than in the control
group and lower by old antler extracts supplementation. Present data showed that old antler extracts
influenced on B (a)P-treated rats, and also the degree of antihepatotoxic effect was greater in water extract

supplemented rats.
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Table 1. Experimental design

Group Old antler Benzo (a)pyrene
Control - -
Cont-B - +
Water water-ext. -
Water-B water—ext. +
Neutral neutral-ext. -
Neutral-B neutral-ext. +
Ether ether-ext. -
Ether-B ether-ext. +
Old antler

Homogenize for S5min

Extract with Extract with Extract with
DDW(X5) MeOH-H20(4:1) MeOH(X5)
(X5)
Heating mantle MeOH solute Residue
I——'———I Evaporate
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EtOAc(X5) ether(X3)
1 —
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Residue
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Evaporate dryness dryness
Water-ext. Neutral-ext. Ether-ext.

Scheme 1. Extraction of old antler.

00~20 : 00)2 AT, Aol 2& gz 4A
25 shick.

F& 24 1247 Holl Aol FAF Frtate] w5
135 DA A SAs D, H AT AR 2
o) AFE il AWANE AL HA
ou], Aol AL Y AW Alztel 2HR F 7oA
ol 4] A& gHsked AASHA L, Alo|H gL AY
459} ZATFE Ao 4 Ao 2 vhre} A2

7I1&24l0| 3 dE4ol

E Agol AL+ APA o] AIN-76'0] 27 7]
£A]0)0l 242te] H43EE (Scheme 1)& dubH o=
Abtell Al AHEske 4 379 AlsAdAFE 223
o, AFEE A3 100g% 19 52433 3] 30~45mg
A ZA 5% c). Salined F43 z2Tel d3l B
(@)P-2 ethanololl g-3j3ted ojF 12] A A|zfel] UA
=¥ (0.025mg/kg body weight) & 87} 0 2 FAls}gi ).

AZe AH % FoIe B

APET L1647 2A A7 F HZE oA A
Bugipaogrng A F 9P 0.9% NaCl &
g0z 74e BRI AR, w2 A ¢4 A
23l AF 100529 A7) FFo2 FAsgon,
AY2A 4 A7) 5L - 70°CAA W5 Rassich

AR B4

A499] A+ &3 7433 o] 0.25M sucrose £-
& Jhste] wjulEeA vha gt FA Y 20w/ v%)E
600 x gol| A 1087 JA )3l A A& A1, e}A
10,000 x goi| 4| 2047k A1 #-2)(Hitachi 20PR-520)3}
o] mitochondrial fractiong ¥2] 3} A}A] -8 o] 105,
000 x goll 4} 1A]7H5qt 2141 ¥ (Hitachi 70P-72)3}
23k
t}. Cytosolic fraction- glutathione peroxidase &A1&
Aol Y22, microsomal fraction& cytochrome P-
450 FrFEA el Alg-stgon, 49 B4 L bovire
serum albuming FFE o2 3} Lowry 9] uly
o] Z3 2437 b mgde specific activity 2 v}e}
gl Glutathione peroxidase #4322 Pagliag} Valen-
tine'@2] W, cytochrome P-450 ¥8F-2 Chow''2}
Omura$} Sato™”2] uphy, 7k=x4] Z 9] glutathione ¥k
£ Ellman™2] Wby aelx 24 F9 A4l 3
& Ohkawa 58] Wbl o) &3} 3431t

o] cytosolic fraction3} microsomal fraction&



414 PLES

SHlXzl

SAAE 44 A9 Ay el A% $AEAN S 9
stel.on] f-ofA2 Student's t-testE of-g-3to] A}
st

Ao o o

HEE0IZ, Mol A AojxE

AZZE71%, Aol 4% R o] L&E Table 20
e elet |

AFF7tEe 7o) 524555 F45] 7184
o]l& FF A7 ControlFell Hj3le {24 F715
RBHA, B@P FogF ¢l A = Cont-B-ol H] &)
Water-BF 3% Neutral-BF-o] 57} R4}t o] A&
S432E 92 AEFE AAe] FA ==
B 3299} A8t glet.

Z5d - en) - g4

Aol g} Ao ng e AHTANE FA2E
2 Fojol BE #2119 Hole ANo}, B@P Fof
FoANE 479 5422E F4F 2F Cont-BTo]
ulate] Zlaloich RAR ) AAE 2 542EE
& 2138 246 94 o] A 47rE e} A5}
o) 28 A 4 & A2 ARG

;I

Aol 2 2153 fF 9 AF 100gF AV FF-E
Table 33} <},

71328 F92 A3 4F Ar)Feke) Wl A
73 F-Al= Controld3 f-2]3 3l Aol ¢l
Cont-B 72| 7% ControlZ| vlsle {Jzql Zr}
& Rol=d|, o]i= ZHgo] B(@P 8 diApr|#o
A B@P Fojoff & k22 Ulo] XA &3 Y hep-
atic transport protein®} &2 gAle g Qg A7 A
zZ+=E| ey}, B A FAI= B@P A AAZo v]3}

Table 2. Effect of old antler on net weight gain, feed intake and F.E.R. in benzo(a)pyrene-treated rats ®
Group Net weight gain Feed intake EE.R.
Control 112.114+ 8.64 14.81£2.32 0.27+0.03
Cont-B 107.41+ 9.93 14.21£1.51 0.274+0.04
Water 128.961+13.68** 15.88+2.46 0.2940.04
Water-B 117.34+10.06*"* 14.8413.06 0.31+0.05
Neutral 12796+ 8.25** 16.44+0.98 0.28+0.02
Neutral-B 118.611+12.84* 15.2441.45* 0.27 £0.03*
Ether 127.601+15.00* 16.82+3.30 0.28+0.02
Ether-B 120.51+23.69 13.05+1.78* 0.33£0.05%0*+

Values are mean=+5.D. (n=7)
2 Significantly different from Control
Significantly different from Water-B
{(*p<0.05, *p<0.01)

Table 3. Effect of old antler on wet weight of liver, kidney, spleen and heart in benzo(a)pyrene-treated rats

Significantly different from Cont-B
“Significantly different from Neutral

°Significantly different from Water
Significantly different from Neutral-B

(g/100g body weight)

Group Liver Kidney Spleen Heart

Control 3.04+0.10 0.70+0.07 0.52+40.10 0.34+0.02
Cont-B 3.21+£0.14* 0.661+0.04 0.46+£0.06 0.33+0.03
Water 2.98+0.12 0.70+0.05 0.42+0.15 0.35+0.03
Water-B 3.14+0.27 0.68+0.04 - 0.47+0.16 0.34+0.03
Neutral 2.931+0.29 0.714+0.08 0.43+0.10 0.34+0.04
Neutral-B 3.2540.35* 0.64+0.04** 0.37+0.16 0.32+0.02
Ether 2.92+021 0.69+0.06 0.55+0.15 0.3340.02
Ether-B 2.94+0.26**" 0.67+0.05 0.43£0.06* 0.32+0.02

Values are mean +5.D.(n=7)
“Significantly different from Control
“Significantly different from Neutral

(*p<0.05, **p<0.01)

bSignificantly different from Cont-B
"Significantly different from Neutral-B

9Significantly different from Water-B
#Significantly different from Ether
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Table 4. Effect of old antler on microsomal cytochrome P-
450 content in benzo(a)pyrene-treated rats
(n moles/ mg protein)

Group Cytochrome P-450
Control 0.5610.16
Cont-B 0.31+£0.08**
Water 0.59+0.06
Water-B 0.49 +0.09**0**2
Neutral 0.551+0.09
Neutral-B 0.381£0.05*9**
Ether 0.57+0.04
Ether-B 0.44+0.13**

Values are mean=+S.D. (n=7)
* Significantly different from Control
*Significantly different from Cont-B
°Significantly different from Water
“Significantly different from Water-B
2 Significantly different from Neutral
® Significantly different from Ether (*p<0.05, **p<0.01)

Table 5. Effect of old antler on hepatic glutathione levels and
glutathione peroxidase activity in benzo(a)pyrene-

treated rats
GSH-Px
Group | (}5"' i (NADPH oxidized n mole
{n moles/g of tissue) /mg protein/min)

Control 3.391+0.34 5.16+0.82
Cont-B 2.5910.36** 4.58+0.33.
Water 3.56+0.50 5.36+0.57
Water-B 3.021+0.40* 4.94+0.44
Neutral 3.53+0.34 5.09+0.38
Neutral-B 2.84+0.36** 4.871+0.42
Ether 3.31+0.17 5.35+0.31
Ether-B 2.95:+0.40* 4.901+0.29

Values are mean+S.D.(n=7)
@ Significantly different from Control
»Significantly different from Cont-B
® Significantly different from Neutral
® Significantly different from Ether (*p<0.05, **p<0.01)

Table 6. Effect of old antler on lipid peroxide levels in benzo
(a)pyrene-treated rats
(MDA n moles/g of tissue)

Group Lipid peroxide
Control 39.92+ 5.53
Cont-B 60.27 £ 7.49**
Water 24,29+ 2.19%*
Water-B 45.59+ 4.26**0**
Neutral ©39.98+ 3.00**
Neutral-B 5240+ 6.69*rd*xe
Ether 37.41 4% 1.13%xo%
Ether-B 50.11+18.92

Values are mean+S5.D.(n=7)
?Significantly different from Control
¥ Significantly different from Cont-B
9 Significantly different from Water
9 Significantly different from Water-B
° Significantly different from Neutral (*p<0.05, **p<0.01)
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