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Abstract

This study investigated the effect of Puerariae Flos (PF: flower of Puerariae plant) and Puerariae
Radix (PR: root of Puerariae plant) water extracts on the activities of ethanol-metabolizing enzymes and
free radical generating/scavenging enzymes of brain in ethanol -treated rats. Five groups of male Sprague—
Dawley rats were orally administered ethanol (25%, v/v) 5 g/kg body weight/day, and sacrificed 5 weeks
post treatment. PF and PR water extracts were supplemented in a diet basedon 1.2 g (I) or 24 g (II) raw
PF or PR/kg body weight/day. Alcohol dehydrogenase activity of brain was significantly lowered in PF
or PR groups, whereas aldehyde dehydrogenase activity was significantly higher in PR groups than those
of control and PF groups. Cytochrome P-450 content, aminopyrine D-methylase and aniline hydroxylase
activities were decreased in both PF and PR groups compared to control group. Aldehyde oxidase and xanthine
oxidase activities tended to decrease by Puerariae plant extract supplemented groups and degree of decrease
predominated in PRI Superoxide dismutase and glutathione S—transferase activities were increased in
PF or PR groups, whereas glutathione peroxidase and catalase activities were significantly decreased by
Puerariae plant extracts supplement. These results indicated that supplementation of PF or PR lowers free
radical generating enzymes activities. It was suggested that the activities of ethanol metabolizing emzymes
and antioxidant enzymes in brain can be enhanced by PF or PR supplement in ethanol-treated rats.
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Table 1. Composition of basal diet

Ingredients Contents (%)
Casein 20.00
Corn starch 39.75
Dextrinized corn starch 13.20
Sucrose 10.00
Soybean oil 7.00
Cellulose 5.00
Mineral mixture” 3.50
Vitamin mixture? 1.00
L-Cystine 0.30
Choline bitartarate 0.25

Y AIN-93 mineral mixture contained (in g/kg mixture.): cal-
cium carbonate, 357.00; potassium phosphate monbasic,
196.00; potassium citrate, tri-phosphate 70.78; sodium chlo—~
ride, 74.00; potassium sulfate, 46.60; magnesium oxide, 24.00;
ferric citrate, 6.06; zinc carbonate, 1.65; sodium meta-silicate,
1.45; manganese carbonate, 0.63; cupric carbonate, 0.30; chro—
monium potassium sulfate, 0.275; lithium chloride, 0.0174;
sodium fluoride, 0.0635; boric acid, 0.0185; nickel carbonate,
0.0318; potassium iodate, 0.01; sodium selenate anhydrous,
0.01025; ammonuim paramolybdate, 0.00795; ammonium van-
adate, 0.0066; sucrose, 221.02.

P AIN-93 vitamin mixture contained (in g/kg mixture.): nic-
otinic acid, 3.00; cyanocobalamin, 2.50; Ca—panthothenate,
1.60; tocopheryl acetate, 15.00; retinyl palmitate, 0.80; pyri-
doxine-HC], 0.70; thiamin-HCI, 0.60; riboflavin, 0.60; chol-
ecalciferol, 0.25; folic acid, 0.20; biotin, 0.02; phyloquinone,
0.075; sucrose, 974.66.
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Table 2. Effect of Puerariae Flos and Radix water extracts on brain alcohol dehydrogenase and aldehyde dehydrogenase
activities in ethanol-treated rats

Group Alcohol dehydrogenase Aldehyde dehydrogenase
nmole/mg protein/min nmole/mg protein/min
Control 10.27+1.087% 756+1.26°
Puerariae Flos 17 8.98*0.76™ 924%164°
Puerariae Flos 11 9.58+0.81" 957+153°
Puerariae Radix 1 8.49+0.47° 13.42+3.16"
Puerariae Radix [I 861+1.15" 11.92+207°

Ethanol (25% v/v, 5 g/kg body weight) was orally administered once a day for 5 weeks.

Ypyerariae plant water extracts were supplemented in a a diet based on 1.2 g (I) or 2.4 g (I1) raw Puerariae Flos or Radix/kg
body weight/day.

?Values are mean=S.D. (n=7).

¥Means in the same column not sharing a common letter are significantly different (p<0.05).
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Table 3. Effect of Puerariae Flos and Radix water extract on brain cytochrome P450 content, aminopyrine demethylase
and aniline hydroxylase activities in ethanol-treated rats

Group Cytochrome P-450

Aminopyrine demethylase

Aniline hydroxylase

nmole/mg protein

Control 0.05+0.012*
Puerariae Flos 1V 0.04£0.00®
Puerariae Flos 1 0.04£0.01™
Puerariae Radix 1 0.03£0.00°
Puerariae Radix 0 0.04+0.00®

form aldehyde nmole/

o—aminophenol nmole/

mg protein/min mg protein/min

0.54+0.07° 0.08+0.02°
0.44%0.10% 0.04+0.00°
0.53+0.07° 0.05%0.00°
0.38+0.05° 0.03+0.00°
0.52+0.05% 0.03£0.00°

Ethanol (25% v/v, 5 g/kg body weight) was orally administered once a day for 5 weeks.

"Refer to the legend in Table 2.
Values are meantS.D. (n=7).

"Means in the same column not sharing a common letter are significantly different (p<0.05).

Table 4. Effect of Puerariae Flos and Radix water extract on brain aldehyde oxidase and xanthine oxidase activities

in ethanol-treated rats

Group Aldehyde oxidase Xanthine oxidase
pyridine nmole/mg protein uric acid nmole/mg protein
Control 0.3240,052% 3.82%1.00°
Puerariae Flos 1" 0.26£0.06% 204058
Puerariae Flos TI 0.31+0.05° - 2.36+0.52°
Puerariae Radix [ 0.22+0.05 1.82+0.66°
Puerariae Radix 11 0.29%0.08° 1.87+037"

Ethanol (25% v/v, 5 g/kg body weight) was orally administered once a day for 5 weeks.

YRefer to the legend in Table 2.
Values are meantS.D. (n=7).

PMeans in the same column not sharing a common letter are significantly different (p<0.05).
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Table 5. Effect of Puerariae Flos and Radix water extract on brain superoxide dismutase, catalase, glutathione peroxidase
and glutathione S-transferase activities in ethanol-treated rats

Group Sgperox1de Catalase Glutathione peroxidase Glutathione
dismutase S-transferase
Unit/mg protein Decreased HzOg Decreased NADPH nmole DNCB/
nmole/mg protein nmole/mg protein/min mg protein/min
Control 46910307 5.40£0.79° 25.03%2.50° 7.79+0.90°
Puerariae Flos 1" 490+0.49" 324+051° 22.79+2.31% 931+1.71°
Puerariae Flos 11 5.22+0.60% 3.00+£054" 23.11£2.04% 9.97£0.90°
Puerariae Radix 1 5.40+0.40° 2:7910.65° 22.21+0.79° 13.46+0.88°
Puerariae Radix O 5.15%0.38% 3.03£0.65" 23.26£2.36™ 987+153°

Ethanol (256% v/v, 5 g/kg body weight) was orally administered once a day for 5 weeks.

YRefer to the legend in Table 2.
Malues are meantS.D. (n=7).

®Means in the same column not sharing a common letter are significantly different (p<0.05).

ket

XOE %A A4k dlo) zAElg AR 02 AL
BAA 24 zgﬂu}i’—o]] Fosh= AARA(39) Held
o 2R He $aldle] A E FHL 235 P =
Aal . Hy]e }\E/Ha']-_‘_ﬂ_% WS dogl & 22 Rs
& 2 PH0). B FoIA] XO BA-E F715 &)

ol ogtgo] ARLS4RATF XORS] AT o]

41 Aot B EA Al B4 F7h2 sk &
E 71 gF(4D2 2 A gl & A g4 XO
2 %/‘é o] %l—"éé%~ FoI%t E% -3-011*4 ZHaE =

Table 50l = ol 6h-8-& F£I3} 3 9] ¥ EAfdl] Z23}o}
BEEEE0) vl A& 9 8E- A R w2} SOD, CAT, GSH-

Pxe} GST 4% et}

ol et WA Bofol 2)3) SOD] &Ado] 7w o]
T ol '-gol & Z71¥ superoxide AHF71E A A 5171
93l SOD7} 428 wj£o]2}3 Roger 5(41)-& BaL
slar gloh £ A3 A oekg Foj g 74d SoDe) &
AL 73t A2 5 E F9A FBHE Aol on,

B3 22 5279 84 27 $Fq Aee B
Hu24 o|g-go] SODY &4 LAE sl =24
ol Zbat= AbetA 2B As A BE5EEE Fo

Al EE £ 9le Ae® ApEHnh

SOD¢} 37 &AAtAEo] t-3-3te] HAlz] w315
Folslodl S 8% A¥E sl CAT 842 7slel &
FE2F FoA] A& v3le frojH o 7taE
% A, CAT @Al 2lo] Reolu) 2o o} 2 ¢
A Wsh= FAFA kel Aragon 5(42)2 33
2] Hol| A abstriol 222} A S Faleled 3 CAT
o o AR ol EH S| =7} o gh-2 o] AlA ek}
A 4o T3 48S oy Basigich B Ay A
S 7hA ol 'hE 4w Al w24 59 SOD B4 24

L;:zl'ﬂom

= 8l CAT 342 Z715 ¢t} Omodeo-Sale 5
(43)9] B s} fAFsle | Amite} Aragon(44)9] ol %t&-3}
22 9] CAT #Ado] af] fAlel e o8t o
2o o 715l CAT 42 23 2 AI52E5 F
oA fo)H e AAEE AeE eyt

=3 H 22 ohaF EAste oyt e RS R
13k kel Ao 2 RE HE wEsle F 7]Hal
GSH-Px 4L 22525 570 /M JdsteH,
o2 AT oA oA = ot AT vl dte 7&
AFE A golgdrh ol A¥E TR st Za
SOD #A] ol o) & ®BAFE3H(45) 2 GSH-Px &4 0] %57}
d Aoz AN EY, 2TFEE 1F9 T A=2Ed
o) Z74E GSH-Px &40l 3B Aoz Bop g3
£ B3], A 42 dFFEER e 540
2RE H2As 23% £ 98 ZeR Agde

A v)ejEA 549 GST & é—:i— RS

5 T%i}ﬂ‘}ﬂh_(%) °;_P
2131 GST7h Hli F%*Ji’r-’%i% e 5 glov A
s ol o] §-5 m2ZA 23]
2 AleE

| &ZEo| QJ"JM Akl vl A= o gg 7S
7] $18f dF-E&L Foig A A 2o} AL EH
(I1:12g/kg BW,, I : 24 g/kg BWIZ 557t Fo47
F 3 deFEEe] dZE ALY fEr] AN 2 AA
RAagA o v A& S FAsIg . ADH #4428 2
3 Y A TEEE Fo3 A ek &t 27 &2 Tl v}
o foldo g 7h4g Wi, ALDH #A4 2 22555
FoA T FoHo 2 Zrpslded 15T St



674 S

A =7} A stg o P450 3= AD, AH 842 &2+
o] H]3te] & d52EE FoJ A FiEE A=
722 Foi 79 A EH7F A A e A0S X0
FAL 73t o 2232 E FolFo] dE T vt 74
25ged B3 Z2FEE ST XA
e}, SOD @42 3 94355 FoJ4) FU14 L

o CAT% GSH—P AL et Foi2 E719 84
ol AL A4 EEE [ % FoA Aoz T4
3 GST %Ag & A3t 9 AT A5FEE FAA FAA

L2 F7HE S
W°l Ashel 23t o 22 %zﬁ%—s— Fole

APAA B BRE A Mmm% 24
sheho] ol skg Fojol AT A A%A 2EH2E
2842 + A& AL Ande

A =2

o] EF-g 1998 & ez F A o 78] o] 2]t
o] %) 41=] 9] &(KRF-93-D00235).

rQ

=
[,

—

. Mesnil, M. and Testa, B.: Xenobiotic metabolism by
brain monooxygenases and other cerebral enzymes.
Adv. Drug Res., 13, 95-107 (1984)

. Tabakoff, B and Gelpke, C.C.: Alcohol and aldehyde
metabolism in brain. Adv. Exp. Med. Biol., 56, 141-164
(1975)

3. Lieber, C.S. : Biochemical and molecular basis of alcohol~
induced injury to liver and other tissue. N. Engl. J. Med.,
319, 1639-1650 (1938)

4. Aragon, CM.G., Rogan, F. and Amit, Z. Ethanol me-
tabolism in rat brain homogenates by a catalase-H:O»
system. Biochem. Pharmacol., 44, 93-98 (1992)

5. Cohen, G., Slinet, P.M. and Heikkila, R. : Ethanol oxida-
tion by rat brain in vivo. Alcohol Clin. Exp. Res., 4,
366-370 (1980)

6. Tabakoff, B., Anderson, R.A. and Ritzmann, R.F. : Brain
acetaldehyde after ethanol administration. Biochem Phar-
macol., 25, 1305-1309 (1976)

7. Lieber, C.S. : Alcohol and the liver : Metabolism of etha-
nol, metabolic effects and pathogenesis of injury. Acta
Med. Scand. suppl., 703, 11-55 (1985)

8. Fan, LL., Zeng, G.Y., Zhou, Y.P, Zhang, L.Y. and Cheng,
Y.S. : Pharmacologic studies on Radix Puerariae : Effect
of Puerariae on coronary circulation, cardiac hemody—
namics and myocardial metabolismin dogs. Chinese
Medical J., 95, 145-150 (1982)

9. Huh, K H., Lee, S.J. and Kim, H.C. : Studies on the an-
tiinflammatory activity and its mechanism of daidzein.
Yakhak Hoeji, 31, 154-160 (1987)

10. Oh,M.J., Lee, K.S,, Son, H.Y. and Kim, S.T. : Antioxidative

components of puerariae root. Korean. J. Food Sci.

Technol., 22, 793-798 (1990)

[Ne]

1L

12.

13.

14.

15.
16.

17.

18.
19.
20.

21

22.

23.

- 25.

- 26

28.
29.

30.

Kwon, C.H.: Studies on the effect of “Gal Geun Tang”
upon stress resistance of rats. Kor. J. Pharmaco., 5,
217-222 (1974)

Han, K XK. and Kwon, C.H. : Effect of species Cinnarmomi
ramulus and species Cinnamomi ramulus with Puer-
ariae upon tissue metabolism of the rat. Bull K. H.
Pharma. Sci., 3, 43-47 (1975)

Hiromasa, N., Iwasaki, Y. and Haruhisa, K. : The study
of aqueous extract of Puerariae radix V. The isolation
of daidzin from the active extract (TTF-101) and its
antifebrile and smasmolytic effect. Yakaguku Zasshi, 97,
103-105 (1977)

Reeves, P.G., Nielsen, F.H. and Fahey, G.C.: AIN-93
purified diets for laboratory rodents: final report of the
American Institute of Nutrition Ad Hoc Writing Com-
mittee on the Reformulation of the AIN-76A Rodent
Diet. J. Nutr., 123, 1935-1951 (1993)

Fujii, M., Ohmachi, T., Sagami, 1. and Watanabe, M. :
Liver microsomal drug metabolism in ethanol-treated
hamsters. Biochem. Pharmacol., 34, 3881-3884 (1985)
Lowry, O.H., Rosebrough, N.J., Farr, AL. and Randall,
R.J. : Protein measurement with folin phenol reagent. J.
Biol. Chem., 193, 265-275 (1951)

Bergmeyer, H.U. : Methods of enzymatic analysis. Ac-
ademic Press, New York, p.28-35 (1974)

Koivula, T. and Koivusalo, M. : Different form of rat
liver aldehyde dehydrogenase and their subcellular dis-
tribution. Biochem. Biophs. Acta, 397, 9-23 (1975)
Imai, T., Ito, A. and Sato, R. : Evidence of biochemically
different types of vesicles in the hepatic microsomal
fraction. J. Biochem., 60, 417-428 (1966)
Rajagopalan, K.V, Fridovich, . and Handler, P. : Hepatic
aldehyde oxidase, 1. Purification and properties. J. Biol.
Chem., 237, 922-928 (1962)

Stirpe, F. and Della, C.E.: The regulation of rat liver
xanthine oxidase : Conversion in vitro of the enzyme
activity from dehydrogenase (Type D) to oxidase (Type
0). J. Biol Chem., 244, 3855-3863 (1969)

Marklund, S. and Marklund, G.: Involvement of the
superoxide anion radical in the autooxidation of pyro-
gallol & a convenient assay for superoxide dismutase.
Eur. J. Biochem., 47, 469-474 (1974)

Aebi, H.: Catalase in vitro. Methods Enzy., 10, 121-126
(1983)

. Paglia, ED and Valentine, W.N. : Studies on the quan-

titative and qualitative characterization of erythrocytes
glutathione peroxidase. J. Lab. Clin. Med., 70, 158-169
(1967)

Habig, W.H., Pabist, M.]. and Jakoby, W.B. : Glutathione
S-transferase : The first enzymatic step in mercapturic
acid formation. J. Biol. Chem., 249, 7130-7139 (1974)
Omura, T. and Sato, R. : The carbon monooxide-binding
pigment of liver microsomes. I. Evidence for its hemo-
protein nature. J. Biol. Chem., 239, 2370-2378 (1964)

. Omura, T. and Sato, R. : The carbon monooxide-binding

pigment of liver microsomes. 1. Solubilization, puri-
fication and properties. J. Biol. Chem., 239, 2379-2385
(1964)

Snedecor, G.W. and Cochrane, W.G. : Statistical methods.
6th ed., Iowa State University Press, lowa, p.1 (1967)
Raskin, N.H. and Sokoloff, L. : Brain alcohol dehydro-
genase activity. Science, 162, 131-132 (1968)
Buhler. R., Petalozzi, D., Hess, M. and Wartburg, J.P.



31.

32.

33.

34.

3b.

36.

37.

38.

i

2

: Immunohistochemical localization of alcohol dehy-
drogenase in human kideny, endocrine organs and brain.
Pharmacol. Biochem. Behav., 18, 55-59 (1983)
Raskin, N.H. and Sokoloff, L. : Changes in brain alcohol
dehydrogenase activity during chronic ethanol ingestion
and withdrawal. J. Nueurochem., 17, 1677-1687 (1970)
Pettersson, H. and Tottmar, O.: Aldehyde dehydro-
genase in rat brain: Subcellular distribution and pro-
perties. J. Nueurochem., 38, 477-487 (1982)

Spivak, K., Aragon, CM.G. and Amit, Z.: Alterations
in brain aldehyde dehydrogenase activity modify ethanol-
induced conditioned taste aversion. Alcohol Clin. Exp.
Res., 11, 513-517 (1987)

Bergh, AF. and Strobel, HW.: Reconstitution of the
brain mixed function oxidase system and partial pu-
rification of cytochrome P-450 from whole rat brain. J.
Nueurochem., 59, 575-581 (1992)

Chon, J.A., Alvares, A.P. and Kappas, A.: On the oc—
currence of cytochrome P-450 and arylhydrocarbon
hydroxylase activity in rat brain. J. Exp. Medi., 145,
1607-1611 (1977)

Anandatheerthavarada, HK., Shankar, S.K., Bharme, S.,
Boyd, M.R., Song, B.J. and Ravindranath, V. Induction
of brain cytochrome P450 0 E1 by chronic ethanol treat—
ment. Brain Res., 601, 279-285 (1993)

Rajagopalan, K.V. and Handler, P. : Metalloflavoproteins
in biological oxidations. Singer, T.P. (ed.), Wiley, New
York, p.310-319 (1965)

Kuppusamy, P. and Zweier, J.L. : Characterization of free
radical generation by xanthine oxidase. J. Biol. Chem.,
264, 9880-9884 (1989)

50 ¥2 &L T 5

39

40.

41.

42.

43.

44.

45.

46.

o YrFe AL 9%

675

. Watts, RW.E., Watts, ].E.M. and Seegmiler, J.E. : Xan-
thine oxidase activity in human tissues and its inhibition
by allopurinol. J. Lab. Clin. Med., 66, 688-697 (1965)
Sultatos, L.G. : Effects of acute ethanol administration
on the hepatic xanthine dehydrogenase/oxidase system
in the rat. J. Pharmacol. Exp. Ther., 246, 946-949 (1988)
Roger, N, Catherine, R. and Helene, R. : Ethanol-induced
lipid peroxidation and oxidative stress in extrahepatic
tissues. Alcoho!l & Alcoholism, 25, 231-237 (1990)
Aragon, CM.G,, Stotland, L M. and Amit, Z.: Studies on
ethanol-brain catalase interaction: Evidence for central
ethanol oxidation. Alcohol Clin. Exp. Res., 15, 165-169
(1991)

Omodeo-Sale, F., Gramigna, D. and Campaniello, R. : Lipid
peroxidation and antioxidant systems in rat brain: effect
of chronic alchol consumption. Neurochem. Res., 22, 5T7-
582 (1997)

Amit, Z. and Aragon, C.M.G. : Catalase activity measured
in rats naive to ethanol correlates with later voluntary
ethanol consumption: Possible evidence for a biological
market system of ethanol intake. Psychopharmacology,
95, 512-515 (1988)

Marker, H.S., Weiss, C., Silides, D.J. and Cohen, G. : Cou—
pling of dopamine oxidation via the generation of hy-
drogen peroxide in rat brain homogenates. J. Neuro-
chem., 36, 589-593 (1988)

Spiesky, H., Kera, Y., Penttila, K.E., Israel, Y. and Lin-
dros, K.O. : Depletion of hepatic glutathione by ethanol
occurs independently of ethanol metabolism. Alcohol
Clin. Exp. Res., 12, 224-247 (1988)

(20001 449 199 AH+)



