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Abstract (] Reactive metabolites generated by benzo(a)pyrene(BP) monooxygenase(AHH) interact
with nucleophiles in DNA and cause mutation and carcinogenesis. We studied the effect of Panax ginseng
C.A. Meyer, which induce epoxide hydratase(EH) activity without concomitant induction of AHH activi-
ty, on the binding of BP metabolites to DNA #» vitro in Sprague Dawley rats. DNA-BP metabolite adducts
can be resolved into at least five distinct peaks by elution of a Sephadex LH-20 column with a water me-
thanol gradient. These peaks are arbitrarily designated A{most polar) through E(least polar). Of the 5
peaks tentatively assigned to 7,8 diol-9,10-oxide(A), 7,8-oxide(B), 4,5-oxide(C), and further metabolites of
9-OH-BP(D & E), peaks A, C, D, and E were reduced to 70, 85, 80, and 30% of controls, respectively, and
there was no significant change in peak B. In connection with this DNA binding study, BP metabolizing
enzymes including AHH, EH, demethylase(DM) activity and cyt. P-450 contents were also investigated in
order to compare the BP treated control with ginseng and BP treated test groups. The results showed that
the EH activity was increased by 139% over the BP control, the Cyt. P-450 content was increased by
180% over the control value, and DM and AHH activities were also increased to some degree for the BP
test group, but there was no significant effect of the ginseng treatment.
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[3H]-benzo (a) pyrene (BP) (S. A. 40 Ci/mmol)
£ New England Nuclear (NEN) &% A-&3}
9 3, [*H]-benzo(a)pyrene 4,5-oxide(BP-4,5
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Midwest Research Institute 2%-E] F3i3le] A}
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NADPH, glucose 6
-phosphate &< Sigma A58 A3
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mM glucose-6-phosphate, 0, 35unit/m/ 2] G-6
-PDH, 0,1mM EDTA, 2.5mM MgCl,)E& %%
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Fig. 1. Effact of total water extract fraction on DNA-BP
metabolite adduct formation. The enzyme digest
of DNA-BP metabolites was applied to LH column
(1.5 x 18 cm) and eluted with linear gradient of
45% to 756% M2OH in Hy0 (75 mi/ea). Flow rate
10 mi/hr. Fractions (1.4 m/) were collected, and a
portion was counted using 10 m/ of Bray's solu-
tion. & ---A control @ —e test.

BP o] uk3-4 tAbEAE57 DNA obof A3EA
AL izt o JaFod A wlag A
(Fig.1, Table 1), a4} Foffo| dgzFHct
adduct £ Aol HubH oz FAHU
Pelkonen 52 A2 He Ao g slolx uloj
w2 7, 8-diol-9, 10-epoxide adduct ¢} peak A
b olAb SofFollA] <F 309% 7basa peak B+
vjole 7Hart 9igdert 4, 5-epoxide adduct gl
peak C+= ¢F 15%, 2832 9-hydroxy-BP & tj
AAH HAEAES] peak D+ oF 20%7 iz F
¥oh zhagl o] peak E+ st oF 30% A=
2 A3 7has U,

ojm] I H AgANW o3t 4t UF F
5% Fozgle W AHHE Z¥slce
chrome P-450 linked monooxygenase 9 %
gle]l EH7} A¥Hoz fxrsEolen], =3k Q4
A 2}ioll ] GSH-T 2 conjugation ¢] F&ol ZF
7bstdet, oA A FEEY AHHol o3
polycyclic aromatic hydrocarbon & (PAHs) 4]
a7l 28 4 Qo e b4 gk,

E3] conjugation capacity & F7}5 Fbsle
EH #4529 Z7}+ epoxide 52%¢e EHol 9

N
f' Ja

Lo

DNA ¢ Benzo(a)pyrene thA84d 2% 39

Table 1. Effect of ginseng on DNA nucleoside-BP bin-

ding.
7.8 diol- 7,8-oxide 4,5-oxide Further metabolite
9,10-oxide of 9 OH-BP

(peak A) (peak B) (peak C) (peak D) (peak E)
Control 72,535 42976 44,406 56,199 36,711
Test 53,998 40,768 38,639 45,596 10,115
T/C 0.74 0.95 0.87 0.81 0.27

Peaks were detected by measuring radioactivity of col-
umn fraction in Bray's scintiliant using a Liquid Scintilla-
tion Spectrometer.

Values represent the total dpm of the each peak fractions.
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Table 2. Effect of repeated administration of ginseng.

3.8l

A3h3] 7]

Treatment Specific activity (% control)
(day) Cytochrome P-450 Demethylase GSH-Transferase
(nmoles/mg protein) (nmoles/mg protein/min) ( moles/mg protein/min)
0 0.61+0.12 (100) 8.20+0.17 (100) 0.79+0.12 (100)
1 0.81+0.09 (132) 9.66+0.30 (118) 1.02+£0.15 (129)
3 0.83+0.09 (136) 10.60+0.73 (129) 1.02+0.12 (129)

Ginseng extract was administered orally at a single daily dose of 10 mg/kg b.w. Cytochrome P-450 content and N-deme-
thylase and glutathione transferase activity were determined according to the procedures described in materials and
methods and expressed in means + SD (n = 8). Activity changes expressed as percent of the control are given in paren-

theses.
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Fig. 2. Time-response curve of cytochrome P-450 after a
single oral administration of ginseng extract,
20 mg/kg b.w. Cytochrome P-450 content in
10,000 x g fraction was determined by the method
of Omura and Sato and expressed in the means of
8 separate determinations in duplicate. (»<0.005).
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Table 3. Effects of ginseng treatment on activities of
monooxygenase components and EH.

Enzyme activity Control BP BP +G
DM
. . 0.831+0.20 1.00+0.05 0.94+0.04
(nmoles/mg protein/min)
Cyt. P-450
. 0.124£0.02 0.23+0.06 0.24+0.02
(nmoles/mg protein)
AHH
. 8734147 97.5+151 99.8+187
(pmoles/mg protein/min})
EH
1.75+0.43 1.45+0.55 2.0 +0.46

(nmoles/mg protein/min)

A single dose (2 mg/kg b.w.) of BP was administered in-
traperitonealy 24 hrs before sacrifice. Test animals well
allowed to drink water containing 1% TWE (250 mg/kg
b.w./day) ad. libitum for 7 days. (n = 7-15).
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