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Effect of Terminalia chebula on Physiological Activity in Mice. Jong Ok Park* and Seung Eun Lee. Dept
of chemistry, kyungsung university, Busan 608-736, Republic of korea — In this study, we investigated the
effect of water extract of Terminalia Chebula (TC) on physiological activity in mice. TC water extract
showed hemagglutination against several different types of red blood cells. LDsy of TC extract was
390 mg/kg (po). Treatment of TC water extract orally administered 200, 300 mg/kg daily for one
week. Hepatic cytosolic enzymes, xanthine oxidase and aldehyde oxidase activities were significantly
increased comparison with normal group. Treatment of TC water extract increased hepatic malondial-
dehyde (MDA) formation, and reduced glutathione content. We also found that the decreased
activities of glutathione S-transferase and glutathione reductase but was not affected activities of 7 -
glutamylcysteine synthetase after treatment of TC water extract. These results suggested that increase
of the hepatic lipid peroxide is caused by glutathione reduction.
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Y42 E9Q 7bAHZEF Terminalia chebuia chebula RETZ),
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#yolel sty Terminalia fructus 2t A FE o2 AR ET
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7FAe] A (R )= chebulinic acid, chebulagic acid,
1, 3, 6,- B -trigalloyl-glucose 2 1, 2, 3, 4, 6-pentagalloyl- 8 -

rok, of

glucose, corilagin, terchebin, glucogalin, ellagic acid, f+7]
A ¥4}, gallic acid, terflavin A, B, C, D, isoquercitrin 5%
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ofelets g2« tannino] Bobx 3, AArzgo} ¢l
0 s, 55, qzEoled, G4 T, 84
A TEA JAREE deddn A U35

AR5 EY AF FES 2AFY ALY BAE S4H
F2AE o4Fe olv] A A% gEficky A4 £+ Ax o
A 7] B8 stofx FEITT B o ol A4
S PHeRE dYvt oy & dHe e Wy AP
FHEWALE 24} JTE BDE B BEAT 54

*Corresponding author
Tel : +82-51-620-4633, Fax : +82-51-627-4115
E-mail : gopark@ks.ac.kr

4
nY
ofo
S
>
=,
N
N
ja]
g
— dlo
ol alo
4
4
%0
i
i
ﬂ"
e~
o
o
=
U to
= 3

o o

oX

T

4o A =

oo o

30 red

R
-
g
il s
So
>
olo
ol
ok
ar
po
o
o
2
L
o
_‘O
op
>
it]
(e}
ox Mo
HE o g

o o
R=3
&
=

" yo U

M wo o He mo & o

LUENY)
o ki
o
D
e ol

4o e
2
ol
o
Lo
B2
_‘9_:
2
o\
ofL
2
>
n
N
N
A,
X

1 0% o 2 to 4y (% g op
N
it
&2 fr

e
ik
ook %4
™,
4
N
B=)
il
2
-
ol
3
]
B
2
U
af
9
pac

r
X
2
> 32
rir
o &

©
it}
e
>
ox o
Sy
e £

2
W 8 Eo] mhe20) H@Ad vAe 9T
e Asrua .

e

Mz

4B

£ % &K

=22 1|3 BioLink (38 SA)ZHE Hopwo} B
EEA A 9AT ZA(RE : 21T, §5 : 55£3%,
: 12417 light/dark cycle)o.2 13 §¢F 18 AlE=2
H$A17 A5 25410 go] ICRAS §4 A7 (mouse)E A}
234tk 713 22E £49€ 200 mg/kg 183 300 mg/
kgo £#0 2 salined &35t v 137 B F st
Agstgoh

A

ARG ]

o
3

o A8 B2 (Trichosanthis Radix), 7373 (Platycodi
Radix), A &.(Bupleuri Radix), 73 3(Caryophylli Flos), B AHAlis-
matis Rhizoma), 25 (Trichosanthis Fructus), 7}x}(Chebulae



Fructus)e FAAIY gl oA 798t AL-3hch

o

A{9| 22|
HBEES CO gasE wpHAZ] & BERAFFAL wel 2

e ARAAST BRAA 27 ) Yol g A
A2ste] 4ALSE 4 F ARAZ A et
bR 29 2 4a49se At 9% 29
1 g 3 4u]8F2] 0.1 M potassium phosphate buffer (pH
THE 718t WYsto]A teflon homogenizerE Al-&3}e]
homogenateE 7H&{th. o] homogenateE A E 22§ o}
2t 294223143 homogenate £ 8L lipid peroxide %
glutathione®} & ZA ¢, cytosolic fraction glutathione
S-transferase (GST), 7 -glutamylcystein synthetase (7 -GCS),

o fok

u,\:l'Ll
o

o £ o 3

glutathione reductase (GR), glutathione peroxidase (GP),
xanthine oxidase (XO) % aldehyde oxidase (AQ)Z4 ¢ &
Aol AHg-stAT.

N E |

7HAL B 50 gofl 01 M }Sotassium phosphate ¢+% 84
(PH 7.4) 500 mlZ 713 % mul7]2 24417 WA A7) TS
T3t o] AL 20,000 xgol A 3087 A B ATh
AAEe T AFAE T2 ARs 1714 g9 XA 5

EE Yo o] AEE AMgs Y

HE gMo| =X

HY2E 015 M NaClg o 2 43 Re F 015 M NaCl
§402 3% AYTLZ AL A 25y A3yt P 24
9] £4& microptiter plateo] A| & £ 25 ulE 0.15 M NaCl
4oz d& ) Yoz BN, 3% HYTEAE
Zt wello] 25 gl 74gk 3 A.2o A 3087 WA sl AP
SHYRE #FEG $HE $Ho] dold HF A
B9 42 Jeh K ¥ td Soj4E dolr
7] fl8i ALEe] A, B, O, ABY AT 2 A, A, AT 3
8TE AT

2 N9l RATMLE BEo 53
Ohkawa 9] 6] A3t 7+ 24 1 g 4u]F ¢
0.1 M potassium phosphate buffer (pH 74)5 713} v} 35}
3 o] sl Aol FU3 buffers FF 7}t 347} preincu-
bationA] 7] % 8.1% sodium dodecyl sulfates} 20% acetate
buffer (pH 3.5) & &9 Bxo g 08% thiobarbituric acid
E M8 3 BTAA 1A 5 HEAIA A2 W &
ol n-BuOH : Pyridine (15:1)& A7}3he] 1523+ 94 223}
o ¥4Q9 &M n-BuOH : Pyridine 5& # 3} 344 532
nmo A 1 FHEE Ay FEFA o) 1 TS 3
%7 1 g4 malondialdehyde%$ nmole2 X A3t}
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7t 59| glutathione &9 &3

7t 23] F glutathione &3 242 Ellmang] W[7]l
ste] 7+ 22 homogenate 0.5 mldl] 4% sulfosalicylic acid
05 mlg 7}3t3 2500 rpmofl A 1083t RS F 4%
& 0.3 mlE 23] disulfide reagent 2.7 mlE ¥ 2087}
HE £ 412 nmoll A FFEE S5 RFE AFA 2

stel AT

-

AN

2

r

SAENO £
Xanthine oxidase &4 ¢ =3

Stirped} Della2] ¥ [8]¢ 34 0.1 M potassium phos-
phate buffer (pH 7.5) 3.0 mlo] &4 04 mlE 7}3tm 7|13
¢l 60 tM 2] xanthine sodium 0.1 mlE 7}3}e] 37T A Bt
LA AT 7)ol 20% trichloroacetic acidE 7}8le] @l A
& BANNT FEAE HF F AHE wric acidE 3}
292 nmol X FHEE 23 BF AN 2A% &
e FE3UT EA8H9 @€ 127 1 mg protein
o] AAEE uric acide] % nmole® ey AT

Aldehyde oxidase 49 &4

Rajagopalan 52} WH[9]9] &3l 01 M potassium
phosphate buffer (pH 7.5) 3.0 mlo] &4 0.4 mlE 7}shx
712 ¢} 60 pM 9] N-nicotinamide 0.1 mlE 7}8}of 37C o A
BS-A)1Z1 & 20% trichloroacetic acid& 7}ste] @ijd & 3
A7 4FAE H3 F AHE 2-pyridones 3 300
nmo XN FFEE S50 FEAFH 2Ad FHEE
&3P a4 9 99 187 1 mg proteino] AJA
3l 2-pyridoned ¥& nmoleZ et

Glutathione S-transferase 849 =4

Habig 59 W#[10]9 £3}o] 01 M potassium phos-
phate buffer (pH 6.5)l] 40 mM reduced glutathione 75 ul&
7he & a4 10 pls Y3 25T oA 587 preincubation
3l 5 712 2 A 24-dinitrochlorobenzene 25 pl& 7}&he] 2%
ZF 9h-&- Al At of 7)6) 20% trichloroacetic acidE 7}t b
2¢ 9EAVZ NES A4RESd de 439S 2%
340 nmo| A FFEE 243 & 2 4-dinitrochloro-benzene
9] mole EFA 4 9.6 mM'ecm'E o] &3l FHEE A
shelch

7 -Glutamylcystein synthetase 849 Z3

Meister®} Richman¢] ¥[11]¢] 3} 0.1 M tris HCl
buffer (pH 8.0) 1 mlo] 89 mM L-glutamic acid, 0.94 mM
EDTA, 32 mM MgCl,, 1.35 mM ATP ¥ 1mM L- ¢ -Ami-
nobutylic acid& ¥3st= H3-Hof] &24-94(100-200 pg pro-
tein)& 718k 5 37T oA 1087 ¥-8A170 & 10% trichloro-
acetic acidZ ¥H3-& #BAZTh o] §4& AR
AZ o] molybdic acid9} aminonaphthol sulfonic acidZ

g
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78t A HE g4 AA4EE 34 600 nmol| A ST
& 25n F2ABHAN 1 %S APt 5L B
A @9+ 183 1 mg proteino] A3 P2l 94-& nmoleZ

EA AT

Glutathione reductase 84 2] =34
Mize} Langdon®] ¥ [12]o] Z3f 10 umole EDTA, 1.63
umole GSSG, 0.1 pmole NADPH 7} &% 300 pmole tris
buffer (pH 7.5)% ] &49& A7}t 2T, 973 340 nmo)
A ERE W3S g1 24 F2AF 622 mMam’' & o]
£33l FATE el £4 Y H= 189 1 mg
protein®] £3&}&= NADPHY %<& nmoleZ F A3t}

EHE m2 9 SAA2

dAde] %L Lowry 59 ®H[13]e] #3}4 bovine
serum albuming EFF 02 dto] 25 At B AP A
2o Ae B TAFHAE BAFHY T, FAF 79
4 %2 Duncan’s multiple range testZ o] &3¢t}

2

BIEl GHA0f CHE 244 3 LDso §5

7742 Aeke)l 84 FE2EC U 91 g4& 2%
Z3E Table 10t} At F 759 HIF &G &
#4985 B AL BEI(Trichosanthis Radix), 7 (Caryo-
phylli Flos), B} A}(Alismatis Rhizoma), &-5-9)(Trichosanthis Fru-
ctus), 7¥AH(Chebulae Fructus)o}®, 2 73 (Platycodi Radix), A &
(Bupleuri Radix)e= 8847} Sl 2948 £ 4 U}k 77h
A Aok F 7t FEE0] dE #Ao] 4 Bol e,
ol Z#%Z Hol o] Avkx A3t A FE F3 4
3 LDso] 390 mg/kg?l Ao2 A= r}

REMAHE S0 0jK= He
A 2EE0] T 23T AARVHE Gl WAL o

o tha) #EF ZHE Fig. 19 YAtk 42 &

Table 1. Lectin screenig of Korean herbdrugs

MDA nmole/g of tissue

a
b
100
c
sol
0 1 1

Normal TCW 200 TCW 300

Fig. 1. Effect of Terminalia chebula on the hepatic lipid per-
oxidation in mice.*
*Mice were orally administered various concentration
of water extract of Terminalia chebula daily for one
week. (200, 300 mg/kg) " Values are mean=S.D. for
five experiments. JTCW: Terminalia chebula water ex-
tract. *‘Data followed by different superscript are
statistically significant by Duncan’s new multiple range
test from normal (P<0.05).

F& 604011010 nmole/gd] ¥hal 17 F<+ wid 200
mg/kg, 300 mg/kge] §&o 2 A FEES T3 £
A A7 FFE 7zt 1042619.63 nmole/g, 122.24+
17.69 nmole/g® & z+z} 72.6% %k 1023% A% ZF7lshe 73
& JEA

Glutathione ST0| 0[Xl= H&

74At &5 9§ 7 23 % glutathione 559 v]3]=
FF s #2E AAE Fig 29 UehiAS. BT
FFL 2879914285 nmole/gl v wha) 157 F<F v 200
mg/kg, 300 mg/kge] &Fo g 7z} FEEE FATH 79
glutathione =& Z+z} 125.31+£8.09 nmole/g, 60.54+3.329
nmole/gZ, o 56% 9} 79% HAA3F) ZAdte AdS el
At

g
%_

“human blood type

Plant name Korean name Pig Dog Mouse
A 0] AB

Trichosanthis Radix g=2 64 64 64 0 32 64
Platycodi Radix 2 A H H H 0 0 0
Bupleuri Radix Al B H H H 0 0 0
Caryophylli Flos 4 & 16 16 16 4 2 48
Alismatis Rhizoma g 4} 256 256 256 512 32 4
Trichosanthis Fructus 259 256 256 256 0 128 2048
Chebulae Fructus 7 & 512 512 512 32 4 512

¥ H: Hemolysis. Numbers from 0 to 2,048 indicate the activity units of hemagglutinin.
* A unit of lectin activity is defined as the reciprocal of the dilute endpoint.
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Fig 2. Effect of Terminalia chebula on the hepatic glutathione in
mice.*
*Mice were orally administered various concentration of
water extract of Terminalia chebula daily for one week.
(200, 300 mg/kg) "Values are mean+S.D. for five ex-
periments. >TCW: Terminalia chebula water extract. *“Data
followed by different superscript are statistically signif-
icant by Duncan’s new multiple range test from normal
(P<0.05).

2} cytosolic @AAAL| MMAH OX= F&

Fig. 194 Yebd 1t 27 59 A2 E o W
5 998 dopH uA} 7H4 9] cytosolic enzyme systemol |
Ae 7t F2EY G 3l 2 ZHE Table 29
YeRiQITh X092 3% FA4TL 0.041£0.006 nmole/mg/
min® g Uk, 15 9 vjd 300 mg/kge] &Fo2 7}
A FE2ES F9% F9 4L 0201£0.02 nmole/mg/
min® 2 A}l vl 56 Frtste 2H3E Uyt =8
AOY A gME FAEL 007620011 nmole/ mg/min, 1
F7 vj Y 300 mg/kge} §HOE A FEES FAF T
o] 4L 0.14610.012 nmole/mg/ming B o] Aol H
3 o 2uf F7bste Ao Yehich

Table 2. Effect of Terminalia chebula on the hepatic cytosolic
enzyme system activity in mice*
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Glutathione M0 Olxi= H&

712 &5 g 2+ 54 diste Yot aA glu-
tathione A A3A o BAsl= & 7HA &4 &4 disf &
3 A#E Table 39 eRA U

GR, GST, 7-GCS 4} 7}A| &4 4L AT 4% 4
Z} 0.02+0.003 nmole/mg/min, 1.150%0.463 nmole/mg/
min, 3.062:1.040 nmole/mg/mino] ¥, 157t W} 300 mg/
kgol 3o 2 Alg B3 79 42 0.004+0.001 nmole/
mg/min, 0.641+0.001nmole/mg/min, 2.268+0.102 nmole/
mg/ming VR Ak o] Ade FAwl His) GRol 80%,
GST7} 66% 18]l1 y-GCS7F 13%RAE ZAPce AL Y
Bl Aol

n &

ox,
L]
N,

Free radical-& A A W) AA 2919 23 1A%
2 AR E2H8, =8, B g 1Y JAFES 7
e 99 2ot} o] AL We) AT Aol 249
&4 AEE el AE2AN A2 EAGE FA
2 muk opuje} Akl AEEAS 2Ystd AE 752
AA T8 AE A k313843 #osld o] ©E o
9 71A) Age HEdNE fdste BRItk B o H T
oxygen free radical& METe] FAREQ B¥3} ALY
& FAINNA A2 Aol 714 53] AxTe A3
o Hatzts doA AXE At 55 doth T 2FdA
free radical Ao FH3}l= £4QA XO 2 AO= cytosol
£ o] £ 5= molybden - 33t AAEA W3S Fv)
e BN AL EAE AA FEAR FE81a JoBEE
superoxide anion, hydrogen peroxide ¥ #HZFH o2 hy-
droxyl radical& QA3cH1415]. o1& B2 EHE &
3 A}, XO M= 4FU7t vf Y 300 mg/kge] BFoE

(o
1%

)
=

Table 3. Effect of Terminalia chebula on the glutathione bio-
synthesis enzym system in mice*

Dose - . e
Treatment GR -GCS GST
o X0 AO TEAmEnt (mg/kg) !
ose - -

Treatment o /ig) uric acid nmole/ 2 pyridone nmole/ Normal 0.020-:0.003% 3.062:+1040° 1.150+0.463°

mg protein/min __mg protein/min TCW? 200 0.01720001° 2.967+0150° 0.752+0.003°

Normal 0.041+0.006"" 0.076£0.011° TCW 300 0.004:£0.001° 2.268=0.102° 0.641+0.001°
2) b b

TCW 200 0.173+0.012 0.109+0.005 . *Mice were orally administered various concentration of water
TCW 300 0.201 £0.022° 0.1460.012

*Mice were orally administered various concentration of water
extract of Terminalia chebula daily for one week. (200, 300
mg/kg). "Values are mean=S.D. for five experiments. ATCW:
Terminalia chebula water extract. *“Data followed by different
superscript are statistically significant by Duncan’s new mul-
iple range test from normal (P<0.05).

extract of Terminalia chebula daily for one week. (200, 300
mg/kg). "Values are mean+S.D. for five experiments. 2TCW:
Terminalia chebula water extract. *“Data followed by different
superscript are statistically significant by Duncan’s new mul-
tiple range test from normal (P<0.05). Units: **glutathione
nmole/mg protein/min, ***Pi nmole/ mg protein/min, ****
conjugated 1,2-dinitro-4-nitrobenzene nmole/mg protein/min.
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7t FEESE FAY Fo] ANTRY ) FHHE AR E
YEH AT AOd A= AT RT AR FojFol 20 F715
€ 2348 Yeigth 2882 7 3288 oY 34
o BA4E F7HA 2 2AF AR E FFL AT
of Hla) 1.7 WA 28jAE F7HA7 Az AztEd

el A 9] glutathione& @4 o)} DNAFA, amino acid
o] o]F ¥-g % thiolZ|9] A3 53} 22 HEGHoZ F8
g o 7hA] vk AR Aok AR EAET &4
a2 AN EY A TE3 A e dFes
glutathioneo] & 75 =0 o] EA9] o iz} 4 23
9 f5E 9% 5 Utk AT glutathiones] 7HAE 88}
A, M, 84 el gl E4o] opriHATGE AL
oujst ZHgo] A glutathione M4l nde 1+ 715&
AT G2 A gieHie). ol 744 229 glutathione
FEE AT A% 11 549 f2E 9% 54 gL
Ao vlst] 137F i d 300 mg/kgel £Fo g T3t
T B2 TI%AE 29 B+ U

Radical scavenger 24 2] glutathioned] A ¥u} 3tk £
o[+ glutathione FAjol @A sE glutathione FAA TA
o 35 ¥h8 ¥ WA H = oxidized glutathione YA A
reduced glutathione& A3} glutathione {9 A &i7}
@ g AW oq8 74A S5k ay F o)
S8 Atghd diAtE S Egste FANA WIA kA
endogeneous reactant glutathioneg o]&3te] Ao &4
=A% FAE S Aol AT E4 GSTY E(17]
= A4S Ao 53 38 Bt GST £284 2
BTl vlsh 137 i)Y 300 mg/kge) &Fo 7 B
o] 66% AT A= ARE B 5 AUtk Glutathioned]
F ALE AN E 718 olE EF0 2 glutathione
FAo #Aste 7-GCSe &A1 4314 glutathioned 3
A glutathione 2. 2 3 A}7) & GR[18]9) &4 #2314
o 2 A3 A F2E Fovo] Y4TEYG GRY g4
80% FLHAL, P Bdte 7-GCSe §4L 4T
T Hug W A9 Wiyt gle AL 2 Yt o] AL glu-
tathione®] Z+A= y-GCS @A BT 2 GR &4 744
o3 dojdtte A& 2n|h

5, 74 FEE 42 Q8 GRY #A4o] gAY o
A7 Z glutathione g8 747} Uelda, ofof wha} GSTS
84 74 845 deide Aoz AzEn.

2 %
TEHoE FAYAYE P AH TiA HE T 25 g

g g4o] Yegon LD 390 mg/kgo 2 2 HT
A B4 ot 9FE Lot nA A WYIA 8.99)

A% AAAE AR AN 528, =3, I 2 |
o A ZAEE Fuete Y99 E3Q free radical A Ao F
3= B4R XO 2 A0S 84 & 5AT 23, XO JMe
YFU WY 300 mg/kge] §Fo2 JHA FEES F
g Tol ZATES 5H F7tEE 2HE YEE A0
Me BFTRT AR FoTo] 2 F715 e 2HE ey
AT} glutathione-2 T A oji} DNAEHA], amino acid9] o]
HE F thiol7]] A T3 22 AEFHoR Fad
el /4R wgol A3 Boleke BACIH1e] olol 4% 2
# 9] glutathione =& &A% 2% M4 =49 = <
§ a4 FAL Fgrd Histe 152 v 300 mg/kgs &
FOE AR FA% 79 Hh 840 79% F2EEL B
AR Ao A2 717 HERGHY o #ost= GST &
284S SA% A9 ATl vls) 1520 i Y 300 mg/kg
9 ¥ A8 Fod 7ol 6% ZAdEUE 298
E & AT glutathione Ao #A3le y-GCSY &4
7} 4+8l 4 glutathione S $Y ¥ glutathione 2. & $HYA7) =
GRY 842 #3838 23 712 F&E AT ARG
GRY 8742 80% #2HIL FAd #Age y-CGCs &
AL AT HaE o ozhe) Ak e glutathi-
one ¢H& WM A YFE WAA @G 3o A4

#AlS =

o] @7 200245 AAYE AT QL wol 5
FEReH oo A=Y,

f
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