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ABSTRACT

Effect of Danchisoyosangagambang Extract on the
Hyperglycemic Mice Induced with Streptozotocin

Jin-Ho Kim, Kyung-Soo Kim, Jeong-Sang Kim
College of Oriental Medicine, Dongshin University, Naju 520-714, Korea

This study has been carried out to understand the effect of Danchisoyosangagambang
(DC) on the hyperglycemic mice induced with streptozotocin(STZ). Experimental groups
were made diabetic mice by intraperitoneal injection of STZ(60 mg/kg of body weight) tw
ice by 24 h interval and then 120 mg/kg STZ was injected again 3 days after the earlier t
reatment. Control group was administered mice with 0.9 % saline(2 mL/kg), and experim
ental groups were administered DC extract(DCA group, 10 mg/kg/day; DCB group, 30 mg
/kg/day) after hyperglycemic induction for 6 weeks. The body weight of experimental gr
oups was lower than control. The blood glucose concentration increased continuously, rea
ching to 298.9 mg/dL after 6 weeks, however, experimental groups of the DCA and DCB
groups significantly(p<0.01) decreased in the 4, 5, and 6 weeks groups. Blood glucose tol
erance test was not significant between control and experimental groups. We examined th
e blood transaminase activities to know the effect of herbal medicine on liver function. T
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he GOT activities were lower in group DCB than in control. The GPT activities were low
er in group DCA and DCB than in control. The content of triglyceride was signiﬁcanﬂy i
ncreased in group DCA compared to control. The SOD and catalase activities were highe
r in the group DCA compared to control. The results of immunohistochemical study, a f
ew of insulin positive cells observed in the control and experimental group. These results
suggest that administration of DC extract to the hyperglycemic mice decreased the blood

glucose level.

Key Word : Danchisoyosangagambang, blood glucose, SOD and catalase, immunohistoc
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olel B Axte dAA kiFdl 9 T FEASAAAM dFT =
B ®ol 23 E FHEBREBEMB S (%, 2122 T, %, 50-60 %; B, 12
o 3 X8 &% % % 7% 235 ZF AT light/dark cycle) o2 15 T A&
of A 438 Fhstd ST AL AN F Agel AHEssch
A7 Biste btelth
2) BtAaivtdYel =M obE
I.A4s g 2y x5
Age AbE kAl FAYSR R
1. M= gy Ao U F Gt Abgst
1) Ay =2 Aok GALeAPRTe] AL e
HZE 32 g Wl ¢4 AHACR strai ZH(Table. 1).
nEg YEAIAX(FIZEEH FYT F

Table 1. Prescription of DC

R EY EHEE HAE(g
48 Astragali Radix 6.0
L1%E Disocoreae Rhizoma 6.0
WP Mountan cortex 45
¥+ Gardeniae Fructus 45
e Poria 45
<! Bupleuri Radix 45
=W Atractylodis macrocephalae Rhizoma 45
FFzE Salviae miltiorrhizae Radix 45
EINES Ophiopogonis Tuber 45
AT Schizandrae Fructus 45
BE Fossilia ossis Mastodi 45
BLUE Ostreae Concha 45
EIF Horder Fructus Germinatus 3.0
=% 60

G287 S AR 01L2 5T F, FEAXE T 105 g9 E¥S
A

2. b A B FAAZ g Zzte Ao
1) Eed gy STZ 60 mg/keS 24 A7+ 7HAo2 23
Al

2ge) ALET EE AAE AAHE BAFAY 1A 2 oE 3d F
RSB 1 F ol ALAZ = 12 STZ 120 mg/kgd FHstd n¥EF A
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(1) 89 &34
Y2 2L uF 18 6 F B AN
dgon, &4 12 Az A FA& A

oS maAARAN 94 Fst Glucom

FEAANA ge 44
z ANsgon, YT 6 F
o HzEH 4YTE B AAHY

f

h& glucose(1.0 g/kg bod
y weight)& HZ2FA} stk L o] F 30,
60, 90, 120%°) Z}Z} my AW F3lo
dHe AHF LS Glucometer 4(Bayer
Co., USA)Z 83 & ZA39t.

(3) 9«9 radioimmunoassay

AN WHe 2YB ¥ Aed %

EE 47 J<€9¥ RIA kit§ A43t9 rad
ioimmunoassay2 A3ttt AFH A&
Holl Eo]AHQ guinea pigsA ¥ &FA
¢} 1251 -Insulin, BFAEH(FL)E HEA
Zith. 8g F free 1251 -Insulin® #d T
T HAHEGSAHEA 7] v-counter (Cobra
5010 series Quantum, USA)E ©]&3l4 r
adioactivity® =334t Jd€d FEA
AbS Secu RIA Z21# & A1 4319 F%
& A&t

5) Transaminase(GOT, GPT) 4%

53

AYEES AT AAINY AEE F
B3& £y oS glutamic-oxaloacetic
transaminase (GOT)2t glutamic-pyruvic
transaminase (GPT) &E484% &% &
kit A1eF (Blitech, France)® AH&3t4
340nmel A photometer{photometer 5010,
Germany)Z A3

6) ZtMiE | EMElE A A
(1) Superoxide Dismutase(SOD) & %
g E A

zxEd 487 AFA=RRYH 323 %
E#se SODE FE39uh
AHY F2FL FFHFEZ 3 A¥E F
0.1 mM EDTAS® 50 mM phosphate buff
er(pH 74)& 7tx3 A89 4 WiFo=
2AVe AES g #2AE 27 A%
o} homogenizer(Janke & Kunkel, Ultra-
Turrax T25, Germany)E ©]&39 4 C
A FAS 3Pl o] FRALEZRE
d FAL AAs7] Hs 4 CTAA 2,000
xg2 5 & F¢ ARYFH L, g4 4

2 A3



FHEHEBAINAF 0| streptozotocin@ 2 SEE DET MF O OlXle & 45
T2l 22,000 xgolA 30 ¥ T 94 %° (pH 7.2)91 714 10 mM H202
gt Axd Y7 nEEZ=gel Bgo o g4adS 7hetd HF 9ol 30 m
2 FY3art 289 28 F F3d 3 Lol HAF ©L 25 CTAA 30 23 v+&
S ZAEHA AAT F &5 FHUE 9 AFIEA 240 m AN LA EHE H202
3 16,000 xgol A 10 ¥ T fAEEE} o & AT 4 EHEY @9
o % CuZnSODE «dYew, o] £FA = 15 &Il 1 mge) @Wo] w33 &
A4S gHlE Mo o] &t MEEE YA H202E pmoleZ WERA AT
ol E¥ s MnSODE 47 8 A

@A o A 9] pellete)) 50 mM phosphate bu
ffer(pH 7.4), 0.25 M sucrose, 0.1 mM ED
TA €4 1 mE H7hstd FHAZ g
4 TolA 22000 xg2 30 ¥ F<¢F 948
ot FEdvtE £33 F oAl 80,000
xg2 30 ¢ dAEEsy &4 MnS
ODE 4ttt @¥aA FFL Bio-Rad ass
ay g o] &3lg.en, -70 T2l deep freezer
o BastAA Ay o] §3Hrh

THE gHdols SODY FAHEE =
szl H8) At d¥d 100 wg/wE n
on-denaturing polyacryamide gel electrop
horesis& o} &3t 4 Tol AL AeolA
30 mAE H71FF3ATE. gele& 005 M
KH2PO4(pH 7.8), 1x10-4 M EDTA, 2.45
x10-3 M NBTE EF& &HoA &dFn|
F 39S 9o A& EFo FEAM 20 2
T 84T Al geld 005 M KH2
PO4(pH 7.8), 1x10-4 M EDTA, 0.028 M
TEMED, 2.8x10-5 M riboﬂavin B Ao A
15 % &t 2 2 g8 F 15 W g4
Z FoA dwlA bandE AP o,
3 A%+ densitometer(ImageMaster VD
S, Pharmacia)& o} &3t B3l

T

(2) Catalase 3% 2 ZTAE B4
Catalase 4 E =3
r49)e] Y ¢

o

£ Beers and Size
F8te] 50 mM Ak

AH AA 23L& A& 4 %9 p

araformaldehydeZ }%—'5‘)'04 24 AN 7b Z¢t

AARAANZ e dEtde® ¥ufd F mic
rotomes ARR38Ho] _%ZJ% 5 um FA=
AAsAY. AHT £ L slide glass ¢

of £2A)2 & ©]& xylenedl A et
S AAZ GL 100 %, 90 %, 80 % etha
nol & 2ol &7} Yol e o2 5 &
A Gro] FEAAHE AXNA FETh 12
A7t & pH 7.2, 0.1 M2l phosphate buffe
r saline(PBS, 09 % NaCl) &% 3}&%
ot WA ¢ 15 ¥3F PBSE AH
3 5 10 % horse serumS &-#3 blocki
ng solutiong AR&ste} 20 £ &< #Y
A7) uw PBS%@.‘P_E 15 #3F A3}

0 castra)'a— 2%310}’7 Fot 22 ’8‘—3—91
W FH AN A 2 AT T wEAY
B2 PBSEHo2 AFsAT. 28l b

otinylated anti-mouse IgGE A& st 30
B3F wjgAzl & 15 3 PBSEHOE
AHstgtr. o]& thA] avidin-biotinylate
d enzyme complex(ABC) regent(Vector
Lab, CA, USA)E ZAd Az 30 &3t
&A1 713 thA] PBSE oA 15 #3F A
25tk DAB 2 Al kS 2o Hojx=

B2 Bz Az ¢ & 3EE E4
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A% F o737 hematoxylinell 20 %3t
HEEAE ¢ g T4 Y et
FEL ARt sivg 2 Fgdn A
(Olympus BX51, Japan)o2 ## %
ALl &9

8 SHEHM

AEZAR g FAEAL SAS(statisti
cal analysis system)programo} ¢|3ls} Zb
AET 42 P EFLXE AN
A3, p-valueZt HAF 005 oj3te &
X F8E AR
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Fig.1. Changes of body weights

Con, control group administered with STZ; DCA, feeding of DC(10 mg/kg/day), DCB, feeding
of DC(30 mg/kg/day), Mean+SD, Standard deviation; Prob > 1T |, Values in the 0.05 and

0.01.

150 mg/dLl A& W=
FEIAYG. 2T ¥

Az F74st 3 5 AolA tha ZAs
Hoy 4 FHEH F43| F7tste 5 F(29
3.9+30.21 mg/dL)$} 6 F(298.9£27.66 mg/
dL)olA E& ¥3FFE Ho FJo. DCA
9 93L& 3 F(107.9£7.76 mg/dL), 5
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F(112.0£13.08 mg/dL)T oA FLAE B FAME 2 F(172.6£27.46 mg/dL), 5 +
g oa A JeEgoy AwtzR oz § 6 F(183.1+2892 mg/dL)NA tHERT o
BAE FFEEE FASAT. AvHe wEe {§9((p<0.05 EE p<OO0DSHA
g dixdo vste 1 FZRE F9X @ 23 ¥FFE BAFUAHFig. 2).
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Fig. 2. Plasma blood glucose concentrations measured one time a week from days 5
to 42.

Results are shown as mean values, A streptozotocin was administered on day 0. Con,

control group administered with STZ; DCA, feeding of DC(10 mg/kg/day), DCB, feeding of

DC(30 mg/kg/day),

Mean+SD, Standard deviation: Prob)» | T |, Values in the 0.05 and 0.01.

2) M ZHAL o Y B=E AAE 23, dxade
STZE %43t #&< Langerhan’'s i 90 #4300 mg/dL)AIM 718 &2 ¥3<

slet(o]3} #FAE g AP FHER HAFAL, DCATL 60 £(427.6 mg/dL)
EHINRGE 6 F B¢ 548 og g-  7AAAE ITASTIE 90 #(3528 me/dL)el
AL A4 Ex 7159 B g w A M R ¥IFAE Bgew 120 ¥
37] 8] U4 ZAAE AAstgn. (3936 mg/dL)elE A9 Hxsii, DCB
EE=2(1.0 g/kg body weight)}& AF £ 9] 60 £(4595 mg/dL)olA FH LX)
EZFA & £ 30, 60, 90, 13 120 ¥ woltrt 120 ¥(3355 mg/dL)7HA A
A iz 438+ DCATH DCBF 51731 9 th(Fig. 3).
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Fig. 3 Blood glucose tolerance test at 42-day from each feeding of DC groups.
Con; control group administered with STZ; DCA, feeding of DC((10 mg/kg/day), DCB,

feeding of DC(30 mg/kg/day), Mean+SD, Standard deviation; Prob > | T |, Values in the 0.05
and 0.01.

£
fok

3 €& ¢cgd sx9 t T(0.064+0.01 ng/mL)¥ AFFe FFE&

AW Qedy F=E HAE] 98 23] AZzggRey, DCAT(0.095+0.05 ng/
o] ¢l#¥ radicimmunoassayg ¥ 23 mL)o] dET ol DCBT(0.038+0.02 ng/
40815009 ng/mL)el Hlste] iz mbl)el vl 3l ohAd E3hoh(Fig. 4).
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8

Nor CON DCA DCB

Fig. 4. The changes of serum insulin level.

Nor, normal group:; Con, control group administered with STZ; DCA, feeding of DC((10
mg/kg/day), DCB, feeding of DC(30 mg/kg/day), Mean+SD, Standard deviation; Prob)> 1T,
Values in the 0.05 and 0.01.
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3. Transaminase(GOT, GPT) &4

£ 3t

STZE Folstel 1YL FLA A
A9 6 2F F GOTY ¥& ¥ss =

A% A 2T(450.3+60.57 mg/dL)N A
7HE =A JYEb o™, DCB(341.4+27.93

GOT(U/L)

mg/dL)AN A 7 A YEHH(Fig. 5a).
GPTY FTEv th=x1(113.6+2849 mg/dL)
dAr 744 EA JeEbxtew, DCAT(89.9+
826 mg/dL)¥ DCB(65.0+1.60 mg/dL)
< ARTH FAE FEE UE T (Fig.
5b).

DCA ocCcu

Fig. 5a. Plasma glutamaic-oxaloacetic transaminase(GOT, mg/dL) measured at 6

weeks.

160
140 F
120
100
80
60 |
40 |
20 |

GPT(U/L)

CON

DCA DCB

Fig. 5b. Plasma glutamic-pyruvic transaminse(GPT, mg/dL) measured at 6 weeks.
Nor, normal group; Con, control group administered with STZ; DCA, feeding of DC((10
mg/kg/day), DCB, feeding of DC(30 mg/kg/day), Mean+SD, Standard deviation; Prob> | T 1,

Values in the 0.05 and 0.01

4. M =z o| gotstgE s B
1) SOD #& %« &4

tzA A SODe A& =A% 23
MnSODE ARAAHT(6,056+20)d Bvldted] o)
ZTNME tid FUtsigen A¥F<

DCAT(12,190£32)| A& izl Bl 8o
A UA F7rstg e, DCBT(8,194+9
A= A F73A T (Fig. 6a,6c). Cu
ZnSOD9] A& A 41(13,18089) o H
e o 2T(17,1362133)9 A4 Frhet g Th
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AP EA DCAT(20,711+40)e] E4L& o)  DCBT(15679:163) WlZT o Hlste %
zTd HlEoq FAGJUA Frtstden, & S EA9FUTHFig. 6b, 6¢).

MnSOD

Pixel Intensity{u/mg)

2000 |

Nor CON

bCB

Fig. 6a. The changes of MnSOD activities. A

Nor, normal group: Con, control group administered with STZ; DCA, feeding of DC((10
mg/kg/day), DCB, feeding of DC(30 mg/kg/day), Mean+SD, Standard deviation: Prob> I T I,
Values in the 0.05 and 0.01

CuZnSOD
25000 -
20000
15000

10000

Pixel Intensity(u/mg)

5000

Nor CON DCA DCB

Fig. 6b. The changes of CuZnSQOD activities.

Nor, normal group; Con, control group administered with STZ: DCA, feeding of DC((10
mg/kg/day), DCB, feeding of DC(30 mg/kg/day), Mean+SD, Standard deviation; Prob) I T 1,
Values in the 0.05 and 0.01
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Fig. 6¢c. SOD activity assayed in the liver of mouse on non-denaturing polyacryamide
gel.

Nor, normal group; Con, control group administered with STZ; DCA, feeding of DC((10

mg/kg/day), DCB, feeding of DC(30 mg/kg/day), Mean+SD, Standard deviation: Prob> 1T,

Values in the 0.05 and 0.01

2) Catalase && & &4 dzao Hste] o FA dERLH,

A X9 catalaseS AL =A% A  DCBTE tixTd Mgy i WA U
3 BgTel vt xeEs 48 25 B (Fig 7).
daA ¥A Jeldd. 43879 DCATS

activities of catalase
(umol/mg/30 sec)

Nor CON DCA DCB

Fig. 7. The changes of catalase activities(umol H202 reduced/me protein/30 sec).
Nor, normal group: Con, control group administered with STZ: DCA, feeding of DC((10
mg/kg/day), DCB, feeding of DC(30 mg/kg/day), Mean+SD, Standard deviation; Prob> | T 1,
Values in the 0.05 and 0.01



(Fig. 9B). DCAT =3 HAAHY =7le
Aged vMEsaAw dede] PPN
g Hol: p-AEZEE 24 BEHUY
(Fig. 9C). DCBZlA & AZH AVle
AT dpPe ALS] Jd&dd =
& PHWIE wolx P-AESIIAT

..o
Lo o=

(Fig. 9D).

Fig. 9.

V. = %

THESEBMM T & HREE, HFRE
%ol Y Aoz AL 2 4
TAXE A8 MAGEZ P &
7 gz AFol B AR g gy

Insulin-immunohistochemistry at 6 weeks.
A, normal group; B, control group administered with STZ: C, feeding of DC((10 mg/kg/day),
D, feeding of DC(30 mg/kg/day), LI, Langerhan's islet. Insulin-immunostain. x200.
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