So|MelHelats| Al H 21H 62 Korean . Oriental Physiology & Pathology 21(6):1462~1469, 2007

73 & o] StreptozotocinZ ¢ H A F <
g mA= FF

Zolz: - olgs:

AW el ehst s

Effect of Gangsim-tang Extract on the Hyperglycemic Mice
Induced with Streptozotocin

Yi Gon Kim*, Young Su Lee

Department of Oriental Medicine, Graduate School, Dongshin University

This study has been carried out to understand the effect of Gangsim-tang on the hyperglycemic mice induced
with Streptozotocin(STZ). The 60 mg/kg of streptozotocin(STZ) was treated into mice twice by 24 hrs interval and then
120 mg/kg STZ was treated again 3 days after the earlier treated. Control group was administered mice with 0.9%
saline(2 m¢fkg), and experimental groups were administered Gangsim-tang extract(GA group, 10 mg/kg/day; GB group,
30 mg/kg/day) after hyperglycemic induction daily for 6 weeks. The body weight of experimental groups was lower than
control. The blood glucose concentration increased continuously, reaching to 298.9 mg/df after 6 weeks, however,
experimental groups of the GA and GB groups significantly(p<0.01) decreased in the 4, 5, and 6 weeks groups. Blood
glucose tolerance test was not significant between control and experimental groups. We examined the blood
transaminase activites to know the effect of herbal medicine on liver function. The glutamic-oxaloacetic
transaminase(GOT) activity was lower in group GB than in control. The glutamic-pyruvic transaminse(GPT) activity was
lower in group GA and GB than in control. The superoxide dismutase(SOD) and catalase activities were higher in the
group GA compared to control. The results of immunohistochemical study, Langerhan’s islet of pancreas was
destructed by treatment of STZ in the control, and a few of insulin positive cells observed in the control and
experimental group. These results suggest that administration of Gangsim-tang extract to the hyperglycemic mice
induced with STZ not regeneration of [i-cells but control of the blood glucose level.
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7}418o] StreptozotocinZ -3t

HET R 484 g vXe 9% So] Aoy in
o] Az a0l AFE KLl ok AFE o|Fof AR LUtk

olel Az STZZE frdd 18T AF ¢ kel F&H=
BEOGS FA%S 2Este] A4 HFFGAT : 10 mg/kg
/day, GBF ; 30 mg/kg/day)S 53 A5 Halel ez, &
GOT - GPT&4 ¢] ¥ 3}, 7HA| Z 9] SOD-catalase B4 €] E‘ii}, 7&
Az AR #F & o A e MHE AUV
HastE vloltt

rr o

1. A=
1) AREE

AF 32 g W9 ICR A &4 AF(TH=Atel 94 (F) 2 5-H
THE B FEAFHAN I 2A (L= 21£2T,
F%E : 55#5%, 89 : 12 hrs light/dark cycle) &2 15 &< 3§
171 5 A3l Akt

>

N

) BB 24 3 FE FE
£ A AL FAe T ]Eﬂﬂﬂ FEIUH A T
AE F At AgsATh BOBY TS <HETES
o 3l th(Table 1).

Table 1. Prescription of Gangsim-tang

B EEY) EEL AE
RIEH Trichosanthis Radix 8
A& Ginseng Radix 4
=4 Angelicae Gigantis Radix 4
AHE Rehmanniae Radix Preparat 4
BRE Poria 4
BE(ER) Astragali Radix 4
HRF Schisandrae Fructus 4
HE Glicyrrhizae Radix 4
xE Jujubae Fructus 2
5 38

2. Wy

=
Agd RE AAE BHA AFBRAN 17 o

25 ] hd T (e} REY
& A F 1243t T AAAZ g Zzbe] Al STZ
60 mg/kge 243 1ACR 28] B Fofste] 13 #Ed o
B Fofetel WY 44 24

13l }04 ﬁﬂrﬂr < 7%‘1741 stk A
mg Fo3

Ao F4E A7 T mA W) dAE F3te] Glucometer

4(Bayer Co., USA)Z =43}t
5) BUA A

3 }E% =5 FIA7IA &2 AFE dder AAst
Hom, 4T 674 e 4TS WS AR
= 73*} AlEgstr] Aol 12417 FF XA o
glucose(1.0 g/kg body weight)g &AL 3t Th 1 o] F 30,
60, 90, 12039 2}z 112] G (caudal vein)S F35l A& |

3 5 Glucometer 4(Bayer Co., USA)Z 8F-S 4384t
6) ol&d u}/\}}\-]nq oa:d}ﬂ.i_z H‘j‘
AFANA dHS £33 3 Insulin FES
kitE A3t AR G4 54 (Insulin radlounmunoassay
: RIA).2 =31 th Mouse insulindl] 5¢]& <] guinea pigs
ol A} ¥& &A3} 1251 -Insulin, Mouse 8% S wF-S-A)71t}. Wk&-
% free 1251 -Insuling # & JAMAAISAHEAT] «
-counter (COBRA 5010 series Quantum, USA)E o] &3}
SAAHE Secu RIA Z&2

rat insulin RIA

radioactivityE counting¥ttt. Insulin ¥
IS A TEE AFEET
7) Transaminase(S-GOT & S-GPT) &4 % &7

=S AR AR AYY F L B o=
glutamic-oxaloacetic ~ transaminase(GOT)®}  glutamic-pyruvic
transaminse(GPT) £424 5 57§ kit A] °F(Elitech, France)S
AF8-3ted 340 nmell A photometer(photometer 5010, Germany) =
=4t

8) 1t 2oz ”E1 SOD, catalase & ¥ IAx =4
T AFAZRYH 7 240 443 EEEy

-7 v
B R

SOD 2 33 A3 %
0.1 mM EDTA$} 50 mM phosphate buffer(pH 7.4)& 7+ 2%
AR 4] §FoZ Hubste] AAS o d#AAS A7 H3)

Oﬂ homogenizer(Janke & Kunkel, Ultra-Turrax T25, Germany)
o]-gsto] 4Tl A A3} sttt o] HAYozRH I £
AAB7] 3] 4TI 2,000xg2 55 F< DA EsAL
, THAl 4T 22,000xgol A 30% B¢t 94 BEste Ax3
g3t mEZdol FYoz et £elE £8 T 4
ZA2HA AAS F &5 BAZ A5 16000xg0]
A4 Este] &4 CuZnSODE Alom, o] 28
Ao ol gtk WEZE=eotel FEF}
1 9181 A DA A pelleto] 50 mM phosphate
, 0.25 M sucrose, 0.1 mM EDTA &% 1 S 7}
D} 4Tl A 22,000xgZ 30 B+ 94 £zt
3 ¥ oA 80,000xgE 3027 94 BT &
4% MnSODE d3th. @A A 3F2 Bio-Rad assayE ©]-&-3}%
o™, 70T 2] deep freezeroll E#3IHA Aol o] &3t Th
el gy A sODY EAEE ZA87] Ao AF
e 100 pg/wlE  non-denaturing polyacryamide  gel
electrophoresisE ©]-8-3l4] 4T A2 JElolA 30 mAZ 7]
AES AT gelS 005 M KHPOu(pH 7.8), 1x10* M EDTA,
245 x10° M NBTE 3@ §dol M &7vF 54 ol 4
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& EEo FHA 208 T FAsAT HA gel& 0.05 M
KH,PO4(pH 7.8), 1x10* M EDTA, 0.028 M TEMED, 2.8x10° M
riboflavin &4 ol A 15% &9 23} A3 3 15 W dFY= 3}
A @A bandE Qg oem, I AF}E densitometer
(ImageMaster VDS, Pharmacia)g ©]-&3t] #4313t
Catalase 4% =4 Beers and Sizer” (1952)4 HH o)
T3t 50 mM AiHEE 4 (pH 7.2)¢] 712 <] 10 mM H,O,
o a4 A& 7}3}04 HF kg o] 3.0 meo] HA FF ohF 25T
] ]”“1 240 nm erﬂ‘)ﬂ’ﬂ 24 EE HO9 %

m{w

3}04 4% 9] paraformaldehydes A}
7 o, paraffinc.2 Eujst &
microtome g AM&3te] 2S5 m FAZE AHSPY. AHI
slide glass $]o] & A7 ThF ©] & xyleneol| A paraffin
AAZ T 100%, 90%, 80% ethanol 7} o] FE7} vtopA]
TO 2 584 @7 deAAd e AAA A 12413 F pH
2, 0.1 M9 phosphate buffer saline(PBS, 0.9% NaCl) & 3}
B ERh W AIZ B 1583 PBSE Al HE § 10% horse
-3 blocking solution AH8-31¢] 208 52t vl GAl
713l ThA] PBSE 0.2 1583 A3ttt A& 4o 23
el insulin(Novo castra), insulin-like growth factor-II (IGF-II,
H-103, Santa Curz Biotechnology) Zrzy A st £57F =
2 o] WA AA 2417 B wYFAIZ FH 1587 PBSE
Ho g MH3Th 18] biotinylated anti-mouse IgGE &
akef 30 3E W YAIZ § 1583t PBSE A2 Al H ATt o5
] avidin-biotinylated enzyme complex(ABC) regent(Vector
Lab, CA, USA)E Z o] 32 3057+ ¥H-g-A17] 3 ThA] PBSL-
ol A 1583t A=t sl
DAB A A|oFS 220 Hojmy 287
2ol ko] QuAeke AR,
AlZ1 hematoxylin®l] 2037t djZE A& -
of wel BE-S AFste] Fhvlet F-2 3380 A (Olympus
BX51, Japan)o.2 #&% & AFS Y
1()) qu].t‘ﬂu]ﬂ oz
TxA 0 dRE Ao A &AM 1 A2 A
2.5% glutaraldehyde(phosphate buffer, pH 7.4)Z 2A] 7t

dagel B 248 5 $3AL AE

[e]
z4g

A Y

pet

serum-<-

=

=

A=}

o & ok
r_rE L il

3

Ao =F 3§ /‘1] A3t 3 1% osmium tetroxide (OsOy)Z 2
g T 5Y 4F5H0F 33 AHSGT AlH F
e 40 o ek g4Ee propylene oxide=
Epon-Araldite &340 2 Fu3lH1 60T £l A
SkA]| A th, S%_UH% iZ—I £S5 LKB-V & ultramicrotome
}OE] 1% toluidine blueZ hot
ANee BEEnAo R
Bol A 60 mFAE %

=
_‘ﬂrala}ﬁjl_, uranyle acetate <}

7(

é
N
ol

lead citrateZ ©]% 948 th3 Hitachi H-7600 F3& x4
u] 73 (80 KV)o.2 ##as]o
11) SAAE

AP A7 thg FA AT = SAS(statistical analysis system)
programe] ©j3te] 7t AFTHE F X} XFLAE AL
AL, p-valueZ} H43F 0.05018+e] FFA F-2)4S AAsA

4 4
1. AF W3}

o 30 go] AFdl STZE sto] 18-S IR o
A%A4E ANA % %Mol 2lo] Aejel A h2E 3} GA
T 153 43 g AR P 343 gadidey, GBT
& 97129.310.66 g) AT WETETH GAT-S 155 MR
2 F7heke 6F Fole= oF 31 g AFS BASU GBT
(33.80.60 g)> tZTF GATl HIgle] & 3 ¢ FE Ehom
FARCE FY4E B FAT(Table 2).

Table 2. The changes of body weight for 6 weeks.
Groups
weeks CON GA GB
' Mean=SE 26.6£0.62 27.9£0.83 29.3£0.66
T—test 0.21 0.01
’ Mean+SE 282092 29.1£0.88 30.6+0.84
T—test 0.45 0.07
3 Mean+SE 29.0£0.55 29.9+0.99 31.8+0.68
T-test 0.36 0.00
4 Mean+SE 30.4+0.63 30.4+1.03 32.6+0.77
T-test 1.00 0.03
5 Mean+SE 30.9+0.69 30.9+0.88 32.810.67
T-test 0.98 0.06
6 Mean=SE 31.3£0.69 31.8£0.92 33.8£0.60
T-test 0.67 0.01

Con, control group administered with STZ GA, feeding of Gangsim-tang(10 mg/ke/day),
GB, feeding of Gangsim-tang(30 me/ke/day), Mean+SD, Standard deviation; Prob> | T
|, Values in the 0.05 and 0.01.

0
HzTd ddTer Tragn e I f1
2 :‘7}0}47} 3FA A tha ﬂﬁ—}aagur

it ol m o

o UGS _HM %’it} GA;LA YFaEke 23(169.9+17.46 mg/
d/e), 47(174.4+25.75 mg/dl), 5—r(192.0i 12 mg/dl), 65(151.3+
17.02 mg/dl)Toll A tfz=tol] wiste] o4 UA @E%keH, GB
oA 45(150.0£22.82 mg/ dL), 55(160.6:29.40 mg/ dl), 65(164.0+

20.92 mg/ de)woll A Tt B3t 9

AUA A THTable 3).
3. B A

STZE T3t #7<] Langerhan’s isletg 3t gF A7 o
BELls 67 5% FAF ohF [LAX] A B 759 35
AEE 93]7] 98t Blld AALE 4 "]5}93‘:]' 25310 g/
kg body weight)s AF ol BFFAF g ¥ 30, 60, 90, 132
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120204 tlzT, 28 23T A A8 A 23,
Q2T E Fo] 907 3o 7}%} =2 %) (430.0474.23 mg/
d)E HAFom, 1208 Tl &2 ¥FX(390.0+63.78 mg/
d)E JEPA T GBrolM e o F 30804 718 & IIA
(403.6+44.97 mg/d0)E UEH o MRtA oz ulZol B3l
e YA E FASGT GATS 2Ty GBFol HEh
Amroz e gPAE Bol A0y A F4L ¢
A TH(Table 4)
Table 3. The Changes of Blood Glucose Level
Groups
weeks CON GA GB
' Mean=SE 171.4+6.80 149.3+13.99 154.4+13.84
T-test 0.14 0.22
5 MeantSE ~ 255.5+26.33 169.9£17.46 190.3£19.07
T-test 0.02 0.07
3 Mean+SE 178.3+23.15 142.8+18.70 152.9+21.20
T-test 0.25 0.43
4 Mean+SE 251.0£25.02 174.4+25.75 150.0+22.82
T-test 0.04 0.02
5 MeantSE 293.9+30.21 192.0+16.12 160.6+29.40
T-test 0.01 0.01
6 Mean=SE 298.9+27.66 151.3+17.02 164.0+20.92
T-test 0.00 0.00

Con, control group administered with STZ; GA, feeding of Gangsim—tang(10 mg/kg/day),
GB, feeding of Gangsim—tang(30 me/ke/day), Mean+SD, Standard deviation; Prob> | T
|', Values in the 0.05 and 0.01.

Table 4. The Results of Blood Glucose Tolerance Test

Groups

min CON GA GB

0 Mean=SE 216.8+33.65 151.3+18.20 186.0+20.86
T-test 0.09 0.44

30 Mean+SE 401.7+40.85 291.2+42 58 403.6+44.97
T-test 0.10 0.97

60 Mean+SE 417.7+43.19 323.4+50.26 397.2+44.49
T-test 0.20 0.74

9 Mean+SE 430.0+74.23 297.0+44.79 377.8+43.71
T-test 0.10 0.47

120 Mean+SE 390.0+63.78 277.0+51.31 370.4+63.63
T-test 0.17 0.83

Con, control group administered with STZ GA, feeding of Gangsim-tang((10 me/ke
/day), GB, feeding of Gangsim—tang((30 mg/ke/day), Mean+SD, Standard deviation; Pro
b>|T]|, Values in the 0.05 and 0.01.

4. 8% insulin %9 W3}

o 12

Gz B :—ow 248 J¢d
slokaal A Uehd o A 4

N

Table 5. The changes of serum insulin level.

Groups Insulin
Mean+SE T-test
Nor 0.815+0.09
CON 0.064+0.01
GA 0.082+0.05 0.62
GB 0.076+0.02 0.59

Nor, normal group; Con, control group administered with STZ GA, feeding of
Gangsim-tang((10 mg/kg/day), GB, feeding of Gangsim-tang((30 me/kg/day), Mean+SD,
Standard deviation; Prob> | T |, Values in the 0.05 and 0.01.

5. % Transaminase(S-GOT & S-GPT) &/4¢ W
STZE Folste] ndFS %‘iyl?ﬂ 6% txa A9
8% GOT 555 =43 23H450.3+6
st A detsten, 4312 GAT (353 3+23.34 U/L) ﬂr GB
T(345.1+¢18.90 U/L) T3 Aol vlste] =4 Uelgoy o
Zzol Hste] veketAl wkth(Table 5). 45 GPT] %= W3}
£ @ A9 gl 27(113.642849 U/L)S AHAT(83.315.40

U/L)el Hlste] F7tatg v Adwe] GAT(65.3+1.85 U/L)%
GBI (79.5+891 U/L)2 A4+3 fA18 s=5 HAFUG
(Table 5).
Table 5. The changes of Transaminase Activities
GOT GPT
Groups Mean+SE T-test Mean+SE T-test
Nor 128.7£3.49 83.3+15.40
CON 450.3+60.57 113.6+28.49
GA 353.3£23.34 0.21 65.3+1.85 0.15
GB 345,1£18.90 0.12 79.5+8.91 0.24

Nor, normal group; Con, control group administered with STZ GA, feeding of
Gangsim-tang((10 mg/ke/day), GB, feeding of Gangsim-tang((30 me/ke/day), Mean+SD,
Standard deviation; Prob> | T |, Values in the 0.05 and 0.01.
6. 7HA|3E 2] SOD, catalase A9 W3}t

AEEZE 7HALE A2 F8715 AAsEMnSODY] &
BE HETdA 7 A vetsen, 4379 GALF GBT
M= BTl Histe] WAt Gl Wste] =A ek
TH(Table 6, Fig. 1). CuZnSOD<| 42 /d(13,180+89)9l] H
ato] thET(17,136433)1 4 F7lstg e, AFTANE GAT
(17,959+38)©] GB*(14,246+38)°] Hlsle] A WEETH(Table 6).

Table 6. The Changes of SOD Activities(Numerical Indicate Pixel
Number)

MnSOD CuzZnSOD
Groups Mean+SE T-test Mean+SE T-test
Nor 6,056+20 13,180+89
CON 10,005+65 17,136+33
GA 8,818+87 0.25 17,959+38 0.80
GB 8,182+113 0.16 14,246+38 0.06

Nor, normal group; Con, control group administered with STZ GA, feeding of
Gangsim-tang((10 mg/ke/day), GB, feeding of Gangsim-tang(30 me/kg/day), Mean+SD,
Standard deviation; Prob> | T |, Values in the 0.05 and 0.01

™ Nor ! ™ Con ! —GA™! ™ GB!

MnSOD

CuznSOD

Fig. 1. SOD activity assayed in the liver of mouse on non-denaturing
polyacryamide gel. Each lane was loaded with 100xg of protein.Nor, normal group;
Con, control group administered with STZ; GA, feeding of Gangsim-tang((10 mg/kg/day),
GB, feeding of Gangsim-tang((30 me/ke/day), Mean+SD, Standard deviation; Mn, MnSQD;
CuZn, CuZnSOD.

catalase?] A& GAT(16.8414+1.85)°] 7H3 =4 Uebyt
o1 GB(10.3160+1.53), ™ %(11.3383+1.40), A (8.5780+
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6.07) <= ©] A Th(Table 7).

Table 7. The Changes of Catalase Activities(umol. H202 reduced/mg
protein/15sec)

Catalase
Groups Mean+SE T-test
Nor 8.5780+6.07
CON 11.3383+1.40
GA 16.8414+1.85 0.75
GB 10.3160+1.53 0.59

Nor, normal group; Con, control group administered with STZ GA, feeding of
Gangsim-tang((10 mg/kg/day), GB, feeding of Gangsim-tang((30 me/ke/day), Mean+SD,
Standard deviation; Prob> | T |, Values in the 0.05 and 0.01.
8. &9 insulin-H g %= 318

AT AZZA A BZEE A3 (Langerhan's islet) 9]
[-AEE insulino] 73 PSS BFSTHFig. 24). HI=

79 #AZARLe AT AY 2A BRHUAT insulinel] F
A& Bole [FAXELS &4 #EEHUTHFig. 2B). GAT &
3 Y x2FAMAE HAZAAe Z7]E ZAT insulind] %A ¥k
S HolE [FAEE0 &5 FAHAS U(Fig. 20), GBwAlME
AL A7l ZAUAA T gRrE A EE] insulindl] SAHE
$& Hole WA ZEo|AUth(Fig. 2D)

Fig. 2. InsuI|n -immunohistochemistry at 6 weeks. A normal group; B,
control group administered with STZ; C, feeding of Gangsim-tang((10 mg/ke/day); D, feeding

of Gangsim-tang(30 mg/ke/day). LI, Langerhan's islet. Insulin-immunostain. x200.
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Fig. 3A, Electron m|crograph of hepatocyte from the control group
treated with STZ. M, mitochondria; N, nucleus; S, sinusoid, x12,000

Fig. 3B. Electron micrograph of hepatocyte from the mouse
administered Gangsim-tang(GA group, 10 mg/kg/day) for 6 weeks

following treatment with STZ. M, mitochondria; No, nucleolus; S, sinusoid. %12,000
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Fig. 3C. Electron micrograph of hepatocyte from the mouse
administered Gangsim-tang(GB group, 30 mg/kg/day) for 6 weeks
following treatment with STZ. Ly, lysosome; M, mitochondria; N, nucleus; rER,

rough endoplasmic reticulum. x12,000
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