getehyuy ety x) M25¢ 2320049 6%)
Korean JOrient.Int. Med. 2004:25(2):277-287

pRce 38 27 34 2 712 33 97

L 54

AAE wHE A

1 shelnicyst Lhatetmal

ot
H
2
JS'.
01

Effects of Jindangwon extract in streptozotocin-induced diabetic rats

Hyung-Jun Kim, Cheol-ho Yoon, Ji-Cheon Jeong
Dept. of Interal Medicine, College of Oriental Medicine, Dongguk University

Objective : Diabetes is a disease in which the body does not produce or properly use insulin. Etiological studies of diabetes
and its complications showed that oxidative stress might play a major role. Therefore, many efforts have been made to regulate
oxygen free radicals for treating diabetes and its complications. Because Jindangwon has been known to be effective in
treatment of diabetes, the methanol extract of Jindangwon was tested for its effectiveness in reducing the oxidative stress
induced by Streptozotocin.

Methods : Jindangwon was washed, dried in the shade and crushed. The crushed Jindangwon was extracted 3 times, each
time with 3 volumes of methyl alcohol at 60°C for 24 hours. The extract was filtered and evaporated under reduced pressure
using a rotary evaporator to yield 30.6 g. Jindangwon extract was oral-administered to the diabetic rats induced by
streptozotocin 50 mg per 1 kg of body weight for 15 days. The efficacy of the Jindangwon extract was examined with regard
to the enzymatic pathways involved in the oxygen free radical production and the glutathione balance.

Results : he effects of the methanol extract of Jindangwon in streptozotocin-induced

diabetics rats with regard to body weight, blood glucose level, hepatic lipid peroxide level, hepatic xanthine oxidase activity
and type conversion rate, hepatic glutathione level, hepatic glutathione peroxidase activity, hepatic glutathione reductase
activity, hepatic aldose reductase activity, and hepatic sorbitol dehydrogenase activity were favorable enough to suggest that it
is a cure for diabetes and its complications.

Conclusions :These results support Jindangwon as an effective reducing agent for oxidative stress in the tissues and organs
by regulating the production of oxygen free radicals. Jindangwon, in particular, shows promising results for its use as a cure, or
preventative medicine for diabetes and its complications by reducing oxidative stress in beta-cells of the pancreas.
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Table 1. Composition of Jindangwon

A ek TS
it Holotrichia 98.3

b %)) Puerarize Radix 4.1
KItkr Trichosanthis Radix 17.6

Pk Bungarus Minimus 14.0

535 Cinnamomi Cortex Spissus 14.0
BB Aurantii Nobilis Pericarpium 14.0

A 2000g

HEE

IR exo 57t RAHE 240 ASE
AZ 220 g W ABG 172 MM Sprague
Dawley Al 87 & AH&-3l3h

3 AlF B 77

Cytochrome C, EDTA sodium salt, hippuryl-histidyl-L-
leucine, hippuric acid, NADPH, NADP, nicotinamide
(NAD), NADH, N-I-

methylnicotinamide (NMN), trichloroacetic acid, o-

adenine dinucleotide
dianisidine, hematoxyline, trisma base, glutathione
(reduced and oxidized form), 1-chloro-2,4-dinitrobenzene,
hypoxanthine, salicylate sodium, serum albumin bovine,
thiobarbituric acid, sodium dodecyl! sulfate, dithiothreitol,
DL-3-hydroxy-3-methylglutaryl CoA, hexadecyltrimethyl
ammonium bromide, triethanolamine, 5,5-dithiobis (2-
nitrobenzoic acid), xanthine sodium salt, xanthine oxidase
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ul o)) F3to] dA 2ke] 0.1 M triethanolamine buffer
(pH 7.6) £o)] 7]= 2l 105 mM D-fructose, 0.2 mM
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reductase (2 1U.),0.2 mM NADPH & &4 9L #H7}s}
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GSSGE &€Al7]&l &HE NADPHO| kg 340
nmmelA A3t 2 4L A g &
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< nmole 2 VFERYGI T
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2. qucose o o|x|= g

Aol 82 glucose $HEFo] 9844103 mg/dlgl
o) H]3led streptozotocin FY ol ola] FHE A=
3 HRFL 3054+209 mydl 2 B2 H]e &
A8t Z71E Qe B streptozotocin Y $- Ff
TFEES T3 AYFAME 17531165 mg/dl

czx fzel vis] A FaEA Fig 2).
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Fig. 2. Effects of the methanol extract of Jindangwon (JOW) on
the blood glucose level in streptozotocin-induced
diabetic rats. Values are means+SE for 6 animals. a)
Significantly different from normal, b) Significantly
different from streptozotocin induced diabetic animals
(**:p<0.01, **:p<0.001). STZ : Streptozotocin-treated
group, JDW : Jindangwon extract-treated group.
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) Ayto] 722 329 xanthine oxidase E43-2 type
O (oxidase)2] 7% 0.174:0.01 nmolese] Atk &L}
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Fig. 1. Effects of the methanol extract of Jindangwon (JDW) on
the body weight in streptozotocin-induced diabetic rats.
Values are means+SE for 6 animals. a) Significantly
different from normal, b) Significantly different from
streptozotocin induced diabetic animals (*:p<0.05,
**:p<0.01). STZ Streptozotocin-treated group, JOW :
Jindangwon extract-treated group.
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Fig. 3. Effects of the methanol extract of Jindangwon (JOW) on
the hepatic lipid peroxide level in streptozotocin-induced
diabetic rats. Values are means:+SE for 6 animals. a)
Significantly different from normal, b) Significantly
different from streptozotocin induced diabetic animais
{*:p<0.05). STZ : Streptozotocin-treated group, JDW :
Jindangwon extract-treated group.
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Fig. 4. Effects of the methanol extract of Jindangwon (JOW) on

NADPH oxidized nmoles/mg protein/min

the hepatic xanthine oxidase activity and type
conversion rate in streptozotocin-induced diabetic rats.
Values are means+SE for 6 animals. a) Significantly
different from normal, b) Significantly different from
streptozotocin induced diabetic animals (*:p<0.05). STZ
: Streptozotocin-treated group, JDW : Jindangwon
extract-treated group.
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Fig. 6. Effects of the methanol extract of Jindangwon (JDW) on
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the hepatic glutathione peroxidase activity in
streptozotocin-induced diabetic rats. Values are means
+SE for 6 animals. a) Significantly different from
normal, b) Significantly different from streptozotocin
induced diabetic animals(™:p<0.05). STZ
Streptozotocin-treated group, JDW : Jindangwon
extract-treated group.
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Fig. 5. Effects of the methanol extract of Jindangwon (JOW) on
the hepatic glutathione level in streptozotocin-induced
diabetic rats. Values are means+SE for 6 animals. a)
Significantly different from normal, b) Significantly
different from streptozotocin induced diabetic
animals(*:;p<0.05, **:p<0.01). STZ : Streptozotocin-
treated group, JDW : Jindangwon extract-treated group.
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Fig. 7. Effects of the methanol extract of Jindangwon (JOW) on
the hepatic glutathione reductase activity in
streptozotocin-induced diabefic rats. Values are means
+SE for 6 animals. a) Significantly different from
normal, b) Significantly different from streptozotocin
induced diabetic animals(*:p<0.05). STZ
Streptozotocin-treated group, JDW : Jindangwon
extract-treated group.
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Fig. 8. Effects of the methanol extract of Jindangwon (JDW) on
the hepatic aldose reductase activity in streptozotocin-
induced diabetic rats. Values are means+SE for 6
animals. a) Significantly different from normal, b)
Significantly different from streptozotocin-induced
diabetic animals (*:p<0.05, **:p<0.01). STZ :
Streptozotocin- freated group, JDW : Jindangwon
extract-treated group.
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Fig. 9. Effects of the methanal extract of Jindangwon (JDW) on
the hepatic sorbitol dehydrogenase activity in
streptozotocin-induced diabetic rats. Values are means
+SE for 6 animals. a) Significantly different from
normal, b) Significantly different from streptozotocin
induced diabetic animals (*:p<0.05, **:p<0.01). STZ :
Streptozotocin-treated group, JOW : Jindangwon
extract-treated group.

A 27152 ch vhA streptozotocin £ 3 BAETS
% g T3 AP Fo)ME 021+0.02 nmoles2A]
2T H8) FA4d AA GA AT Type D+O
(dehydrogenase-oxidase)2] 7-$+ ART, =T, A
oA A0 W #Ed & AT

Xanthine oxidase & Z 3] AT A 124+
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5. glutathione &2k ojx|= H&

Aol 2kx2 F9| glutathione o] 8.12+
0.46 nmoleso] %} 21} streptozotocin FY ol o8] T
B °EFP & Z X 5741038 nmoles = £-2]
A 9A A= ¥ streptozotocin F9 - BAE
TFEEES 598 ddTdAe 6724041 nmoles
2 gz vl A3k F7tE A} (Fig. ).

6. glutathione peroxidase Z4of o|xX|= I&

A AR A 7r%2] 39 glutathione peroxidase &4
o] 18534154 nmoles¢l 8] H)3] streptozotocin 5= o]
98 TuHe §2d fEIoAE 1392+11.8
nmoles24] 2k 25% F = 24 A AAHA T &

YT 2HE - FAH

9 streptozotocin £ ¥ BHETFEES FA
o A= 16784123 nmoles® T 27| H]
A F7HEI 0 (Fig. 6).
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7. glutathione reductase &40l| o|x|z ¥

23 79) 7HAZ glutathione reductase E/3°] 229.5
+15.8 nmoles ©]¢] ©.1} streptozotocin F} ol &) &
HE 23 f2FME 15841132 nmoles2
dzoll vlsle] oF 30% o) A &4 oA &
< #AE 57t ) Bk streptozotocin Y T
EHTEEES T8 ¥ A= 1916£152
nmolesZ o ZFol] vla] 2k 20% oA w2 UA
Z7 = ATk (Fig. 7).
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8. Aldose reductase Z4oi| o|xl= F&

AAZA A k22 Z9| aldose reductase A1
6.22 +0.46 nmoles©| Q] .1} streptozotocin F+ | 2] 5]
DS f58 2T E 8.69+0.55 nmoles2

BAF Blste) oA UA FUtH AT O
Fole AET
H3te] @A 5t

streptozotocin 3¢} & BHETFEES
o = 7.27+0.52 nmolesZ HZ Tl
A A = A (Fig. 8).

9. Sorbitol dehydrogenase 240l o|x|= Q&

RAF A 7FEZ 9] sorbitol dehydrogenase &
A10] 49.6+3.72 nmoles©] $1 21} streptozotocin F<] ]|
93 FaHE F58 WRIIMNE 66.9+4.88
nmoles 2 370l ¥lale °F 35% F = #ASA F
7}El ok BHA streptozotocin ) F BETEEES
Eojgl A FoME 5341415 nmoles 2 F2JAl
A AA = At (Fig. 9).
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