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The Effects of Palmulgunja-tang(J\#%#E 7% ) Enzyme Activity
on Cytochrome P450 Isozyme

Ryu Jung-Man, Park Seong-sik
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Dongguk Univ.

1. Objectives
The purpose of this study was to investigate the effects of the enzyme activity of Palmulgunja-tang with
administered orally solution on cytochrome P450 isozyme

2. Methods

This study was carried on through following methods.

We treated the rat with the [naphthoflavone ( [NF) of 80 mgkg for 3 days i.p injection. Firstable, microsomal
protein was separated and total intracellular protein test was done. Then GOT and GPT were measured and assay
of cytochrome P450 1A1/2 enzyme activity was performed according to the method of EROD and MROD.
(Ethoxyresorufin-O-deethylaseEROD)  activity was used to measure cytochrome P450 1Al  activity and
methoxyresorufin O-demethylase™MROD) activity was used to measure cytochrome P450 1A2 activity. )

3. Results and Conclusions

1) PGT recovered the liver damage on BNF inducible CYP 1A1/2 by pre-post and high-low condition.

2) At concentration of post-treated 50 mgkg of PGT, the inhibiting of [F metabolites to liver of rat cytochrome
P450 1A1 was inhibited by 53.0% respectively.

3) PGT showed 36.0% inhibition of [BNF-induced 1A2 activity at the concentration post-treated 50 mgkg.
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Scheme 1. Composition of PGT

7 Medicinal herb name Dose amount(g)
A& Ginseng Radix( Panax ginseng/ 75
EE Astragali Radix( Astragalus membranaceus) 375
Bt Atractylis Rhizoma( Atraciylodes japonica ) 375
B5%E  Paconiae Radix( Paeonia japonica ) 375
= Angelicas gigantis Radix( Angafica gigas ) 375
JIE  Cnidi Rhizoma( Gidium officinale) 375
BRE  Auranti nobiis Redis( Orus nobifis ) 375
#HE  Glyeyrhizae Radis ( Glayrmhiza uralensis) 375
4E Zingiberis Rhizoma (Zingiber officinale ) 375
AE Zizyphi inermis Fructus (Zzwohus juuba ) 375

Total  amounts 4125

2= NG rorary evaporatorEYELA N-1000, Japan) oJ 4]
70TolA 308 53t Ak F&alod pHr AR A4
B Aol A 248 7F HEX 8l membrane filter (0.22
un, Whatmao., Germany) & 378}tk o3 Al
A7 9 AZFFE 2937) Ak freser dyer
(LABCONCO 77530, USA) el A kA 71224171 3-( 3]
8 30% 7 A 2A0) Sl Ao B
28470 HHAA H ALE 5 Hscheme 2

3. A

Ethyl alcohol anhydrous, Methyl alcohol anhydrous
= MerckA} (Merck GaA, Germany), glutamate ox -
aloacerate transaminase(GOT) % glutamate pyruvate
transaminase(GPT) 578 kits:  o}4HA] 2F (Korea),
NaCl, K, K,HPOs, KH,PO4, NaH,PO4, Tris-HC,
bovine serum albumin(BSA), [B-naphthoflavone( [3NF),
glucose-6-phosphate, nicotinamide adenine dinucleotide
phosphate(NADP+),
hydrogenase, dicuomarol, potassium phosphate, KH:POy4,
Na-phosphate, Na-EDTA, ethoxyresorufin(EROD), me-
thoxyresorufin(MROD), resorufin standard, bicinchoninic
acid protein kit, resveratrol, flavone = SigmaX}(St.
Louis, MO, USA)AA +913F%1a, KOH, HC,
G, - H,0, MgSOs - 7H,0= Junseir}(Junsei chem-
ical Co., Japan)®] 555 Aok ARSI

yeast  glucose-6-phosphate  de-
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At R TS iR AE% 50 ngkg body
weight/day = A5 =859 =9 447}, 1817



Scheme 2. Preparation of the PGT Water Extracted Solution
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Materials (41.25g)

Add 400 nl of H,O
boiling for 3 hours
Eiltration

Centrifugation at 2,500 rpm

for 10 min, 4 C

Pellet

‘ Discard ‘

Supernatant ‘

| filtration by
membrane

‘ Evaporation 70 T 30 min ‘

— Vacuum concentration

‘ Freezing dry ‘

—add reaction volume of clean-water

‘ Prepared Solution for the Oral administration ‘

L) =o] 447 T8 AL} A AH-EA

I3 80mg/kg body weight/day [NF= corn oil]]
sAated 37 B FAbeh. WA TS %
A2 WA 3297 80mgkg body weight/day [(NF
S com o9 BAa0] 307 17 AT A
BT & AFE SOng/kg body weight/day &+ 355
200mg/kg body weight/day & S-8-9l =4 L7k 37
@ AR A A-EA 9 ST 015> 7
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A2y 339 IRl 1.15% KA 95845
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Ak o] A8 e PEH099CKA, Glas-Col,
U S A)3E B 1.15% KCl d==8-8-8 Hr}sle] v}
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087 AR D T, ARES AT A 2
ThA] 0.1IM CaCl, in 0.25M sucrosedl] 233t 20
B BHA)T)IL 77,000%g 004 6087 4R 8}
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buffer (pH7.5)¢l| | €8IS microsome £ 0.7 2
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FNEAN 8 & H'E 2 bicinchoninic acid protein kit
&AM} BAE HE WY BUOF o)ga
wE A% NG paT 2 ARz B ¥

Az AgE B8 Qg o] A



4 AAHIZCISISIX] 2005;17(2):64-73

o] AHES W71x] 70T deep freezer oA Y5 W
st

7. BB B

AAX7F S5E A Fo sl e AEd=
oA Z2re] Ao HiEG A= #24
< H537) Slske] %8} 7hek(Canon digital IXUS
II, 320 mega pixels, Japan)S ©]-&3}e] HslAT)k

8. GOT, GPT AlE

ZF Zox Fejd @3 Fo] GOT, GPTIA =
AL dukro g de] Uef4 Reitman-Frankel Y’
o= AESIETE & GOTS GPT 7148 9 1.0 mlE
Ao 7hsted 37T & S2(SMO1, JEIO Tech,
Korea)ol| 4] SEZF WA vhe £v)d 2 2] €
AL 02m¥ gol 2 £ ¥ GOT= 6027k,
GPT+= 3087 HESAIZATE Z12]3 A A9 24
dinitrophenylhydrogen) 1.0 ml& o} 20 7+ 49
A AP, 04 N NaOH Z 10 ml 2 7}3he] 218
oI AT 0 olo) FHE 505 mel
GOT, GPT &3S =% (UV/VIS spectrophotometer,
OPTIZEN 11, Korea) 3150k 742 F12 =4 kit o)
Eeo] gle REFAE AAS ALEad 4E
&om, GOTet GPTe] @9)= €3 1 ol T kar -
men® & UERJSITH

9. Cytochrome P450 1A1/2 B3k &S] JAIE
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MgC,, 4042 cofactor solution (NADP+and glu -
cose-G-phosphate in KCI buffer), 2.5unit®] glucose-6-
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Fig 1. Light Observation of Rat Liver Tissues. All tissues were observed with 320 mega pixel digital camera.

(A) Photograph

showed a normal condition taken from rat liver.

(B) Photograph of a tissues taken from the liver of rat

treated with only [BNF. (C) Photograph of a tissues taken from the liver of rat pre-treated with 50 wig kgPGT. (D)
Photograph of a tissues taken from the liver of rat pre-treated with 200 mg kg PGT. (E) Photograph of a tissues taken from
the liver of rat post-treated with 50 mg kg PGT. (F) Photograph of a tissues taken from the liver of rat post-treated with

200mg’kg PGT.
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BF F GOT % GPTe) B wisel] WA A
MBS Qe AvE Az} Ao A¢
GOT =X 7} 39.6209karmen/ nl & VFEPSET, GPT
FA7} 22784512 UEPGTE R Aol
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RO, RE A3 2o 4] GOTS] A= %
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men/ml S A ET AR 7)) §~40karmen/ ml
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A AV kA= sttt
3. Cytochrome P450 1A1/2 Bk &M AlE
1) Cytochrome P450 1A19] &4 A
TNETFE < A2 T 9 cytochrome P450
182 g9 Xz 235 F4% A3 ¢ d=
2] 2nmol resveratrol©] T Ztol] B]3}ed 119%2] o
A &3 JES S 282 J R TS B
TXE Mo A w5 B SwEoA] 8%t
16%9] A3 aFdE 4 F AU 53] W
BT #ATTdA AddeEe] Y AT
S50mg/day ] V=g S-§A17) AF oA 53%2] A3
2= #FY F e, TELA AT 19%2)
A 7F HATHE. 2). ©1& E(d AAAHE pico
mol resorufin O F BRSNS Y- dlRE A4
(179 pmol/min/mg protein)e]] B]&t AF% 42
T (83pmol/min/mg proteiny ©] A3+ A3} LR
1 TthTable 2).
2) Cytochrome P450 1A22] &4 A
BT S & cytochrome P450 1A4]E 2] &
/Hoﬂ ] ]‘-‘ 01]?5]:-— 7‘240}04 EﬁJ,]— ]:H =
Q] Inmol flavone-237% & 1A2 &4 A SAIE A

Table 1. The Effects of PGT on Serum GOT and GPT Levels

Induced by BNF
Groups  GOT activity(karmen/ n)  GPT activity(karmen/ ml)
A 396 1 228 £5
B 329 £2 91:=3
C 384 +1 123 + 2
D 344 +2 60 =0
E 284 3 169 + 2
F 319 t2 190 t 2

Each groups were treated with 1 nl kgof corn oil (A), 80
mg/kg of BNF for 3 days (B), 8Omg/kg of [F injected by
ip before (pre-treated) oral surfer of 50 mg kg PGT (C),
pre-treated oral surfer of 200 mg kg PGT for 4 days (D), 80
mg/kg of BNF injected by ip after (post-treated) oral surfer
of SOmg/lkg PGT (B) and post-treated oral surfer of 200
mg/kg PGT for 4 days (F). All data are represent means
SD. Numbers in patentheses indicate a karmen of induction.
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L
prP 50 prP 200 poP 50 poP 200 Res.

Concentration (mg/kg body weight)

Fig 2. Effect of PGT on cytochrome P450 1A1 activity. Values
represent meantSD (n=3, n& 4@ 34 ). » 1 p<0.05,
* 1 p<0.01 as compared to control.

Table 2. Inhibition of B-naphthoflavon Induced Rat Liver
Microsomal  Cytochrome P450  1A1-Dependent
Ethoxyresorufin O—dedthylase (EROD) Activity by PGT
from Concentration of Water Extracted Solution

Groups EROD activity(pmol resorufin min * g * protein)

Normal 10t 0.3
Control 179 =5
ptP 50 a 144 =8
peP 200 b 150 =3
poP 50 ¢ 83 =3
poP 200 d 145 =2
Res.e 170 =2

'80mg/kg of [NF injected by
surfer of 50mg/kg PGT.

bpre—treated oral surfer of 200mg/kg PGT for 4 days.

‘80mg/kg of BNF injected by ip after{post-treated) oral surfer
of 50mg/kg PGT.

ﬂpost—treated oral surfer of 200mg/kg PGT for 4 days.

‘Res. means 2 noml resveratrol from grapes.

ip  before(pre-treated) oral

Ao, 7F APTAXE Ass BT o] &
Az} )5k 3629 94 3= eI
A(Fig. 3), THE AP ZMe 794 JE A
A2 5 UATH(Table 3).

V. % %

T BRI HoinRRgo] 2 e
A R A B OARE o) ARgE ST 9 gl



80
60
—
)
Sl ) el
-~
=
o9t
* )
*a
e R L9

prP 50 prP 200 poP 50 poP 200  Flavone

Concentration(ma/kg body weight)

Fig 3. Effect of PGT on cytochrome P40 1A2 activity. Values
represent mean+SD (n=3). * : p<0.05, *x : p<0.01, ***
. <0.005 as compared to control.

Table 3. Inhibition of B-naphthoflavon Induced Rat Liver
Microsomal ~ Cytochrome  P450  1A2-dependent
Methoxyresorufin O—dedthylase (MROD) Activity by PGT
from Concentration of Water Extracted Solution.

Groups MROD activity (pmol resorufin min " g™ protein)
Normal 4101
Control 18 + 0.6
prP 50 ° 17 £ 08
prP 200 ° 23 + 04
poP 50 ° 11 + 04
poP 200 ° 21 + 04
flavone 11 +03

'80mg/kg of BNF injected by 7p before(pre-treated) oral surfer
of 50mg/kg PGT.

bpre—treated oral surfer of 200mg/kg PGT for 4 days.

‘80mg/kg of BNF injected by 7p after(post-treated) oral surfer
of 50mg/kg PGT.

ﬂpost—treated oral surfer of 200mg/kg PGT for 4 days.

‘1 nmol flavone from herbal plants.
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