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Effect of Cimicifugae Rhizoma and Seungmagalgeuntang extract

on the hyperglycemic mice induced with Streptozotocin

Kim Gang San, Chae Joong Won
Department of Pediatrics, College of Oriental Medicine, Dongshin University

Objectives . This study has been carried out to understand the effect of Cimicifugae Rhizoma
and Seungmagualgeuntang on the hyperglycemic mice induced with Streptozotocin(STZ).

Methods : The 60mg/kg of STZ was fed into mice twice by 24 h interval and then 120mg/kg
STZ was fed again 3 days after the earlier feeding, Control group was administered mice with
09% saline(2mL/kg/day), and experimental groups were administered Cimicifugae Rhizoma
extract(CA group, 10mg/kg/day; CB group, 30mg/kg/day) or Seungmagalgeuntang(SA group, 10mg/
kg/day; SB group, 30mg/kg/day) after hyperglycemic induction for 6 weeks.

Results @ The body weight of experimental groups higher than control. The blood glucose
concentration of the control group increased continuously reaching to 2989 mg/dL after 6 weeks,
however, significantly(p<0.01 or p<0.03) decreased in the SA and SB groups compared with
control group. Blood insulin level significantly(p<0.01) increased in the experimental groups. The
activities of SOD and catalase were more decreased in the experimental group than control
group compared with normal group. In the point of pancreatic immunohistochemical change, the
experimental group’s pancreatic islets have increased and enlarged and the concentration of
insulin-positive beta cells has also increased, comparing with the control group. Meanwhile
forms of nucleus and mitochondria in the experimental group’s hepatic cells were almost similar
to the normal group.

Conclusion : The result from the six weeks of observation demonstrates that the extracts from
Cimicifugae Rhizoma and Seungmagalgeuntang have positive effects on lowering blood sugar
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level and elevating insulin concentration.

regenerating pancreatic tissue of the hyperglycemic mice induced with $TZ. At the same time, it

had a protective effect against hepatotoxicity as well,

Key words

The extract had also effects on recovering and

Cimicifugae Rhizoma, Seungmagalgeuntang, diabetes mellitus

Z| 4120073 3¢ 23, Ak 2007 4€ 219
FAAAL A BERA] B S 128-194) B
il

(Tel. 062-524-1881, E mail:

EEDIE

o W%

He 186 oz BasEe]

a2 insulin Fol AU 5 7154
o7 Qg ghstE, A R g At
o] Feli2 T % n¥FFTE Yehle At
Fravor A9 2 we Ay 7o
whel insulin 2184 FRH(1E Jxw), in-
sulin ¥lo]EA @RI 2w 2204

hofstoll M G HiRe

) EER AT
vl el 49l

= ThRG, ERRANED R
0, BRI, Kk, Sk, BeRE, Al SoR

Al ]

Zloflo] &AkE Zlo T RIS FEE PR A

sejun09@hanrmail net)

rhatel 9]

Be dHo2 BEIE Jom 2ue 4w
4 3 - = - = fo0 ghie
Aeky AT gy gny AmE W

B

=
o} ]
W, B ol o] 885 Sk 7]Ee
hob A Foll FLBEIR(EM Ol Sated ikt
B, R ik, T 5
o 484 A7sk AR v glew] AA o5
Ade Qagon tesa g

TIWEE AR TIiel SRS 8 MRk
BFaL, F/ysES RGNS, LT EHMS B
ez, Heie JFIHLES Cfl R ARy [
gimel Zwol Adrk el CEEHE) o 1
e e fid ,;301134 HEE AL .iﬁ;‘»-ﬁmﬁ';?
goba Fo weba BULe] §lseaEe|n

Mol WS BITA ?‘»1 ’1 Lik# sk ek Tl
WiE T1gEe® b= THib G e Fiwel e

AE A A7) %ﬁ%ﬁw )
olell Axbe THE B THELA LS strepto-
zotocin(e)8F STZE ME)CE Ynd §ukA

71 44

Fofsto] A thEat e 79

|
g AnE dom R Hiske vlolth

=



A Y FFEE1R:50] streplozotocin@ 2 FHE DEE MF o ojxls Hg 2855

Z 32g Weel #Hitt AFHACR strain)E
T TEk T HEAISA
2

Ealh
H -

50-60%, Mok @ 12A7F light/dark cycle) &2
15 B¢t ASAIZ) F Ago] A}&stirt

Aol ALgE ohAlE BAUSE Ry
Ml 74 5 Gastel g ok
o 19 FAT BEe ofdst 2o

Zul 75g(75%10), Fvh2E 900g(45<20%)
& 742k 254 750m, 4500mE 7He ¥ Zh7t
oF 3A)7F FiMEke] o Tslm AFElS 400md,

17
1LOOOME FE3te] W Bdstelth

Table 1. Prescription of Seungmagalgeuntang

WA STZ 60mg/ kg
2 o] &le] 12} ket
S, 39 Fo| STZ 100mgrkgs 7 Fost
TrEgle, 9w

150mg/de o] 49l AES Aol Ak

NN
R
s}
r\l
b
o
=3 F‘ 1l
Q)
4m

]
#%E 10mg/kg/dayE FoI8 CAT, !
kg/dayE Fol3k CBw: 18lal $ebdae F
%2 10mg/kg/dayE 7018 SAF, 30mg/ke/
dayg Folg CBwoz uvlow, 7Ztatd

AP EES 6vtgE Ak

e S0 g Hi(g)
Bow PUERARIAE RADIX 75
T de CIMICIFUGAE RHIZOMA 75
SEPE - PAEONIAE RADIX ALBA 375
o GLYCYRRHIZAE RADIX 370
I ZINGIBERIS RHIZOMA RECENS 37
[ ALLIT RADIX 35

20

A




FEI%], vol.21, No.1

N
[$3)
()]
)
ret
o
0z
5
_‘?_
5
ot

. April, 2007

Insulin & 4L AFdAA #3g §g
rat insulin RIA kit® A}

=
&3ko] b ‘%‘i‘”i%}*é% %743k

o,
_{
5
w)
‘é
=
-]
E
mlo

guinea pigo] A

51 —Insulin, Mouse serum (Ag)

125 =]

‘ F free 7T -Insuling
23t & ¥Rl EA 7] y-counter (COBRA
5010 series Quantum, USA)E o] 8-38}o] ra-
dioactivity & Ngs
Secu RIA Z218E AL&38to] FLEE A3

A,

counting ¥t} Insulin .‘gr., }ﬂ

Ov ~{
i

i

6) A 7P553‘.9.i3?—15i superoxide dis-

THTE 33 AHG F 0ImM
phosphate buffer(pH 74)&
722 Nge qaujgto g Hrlsld A o)
1S 47l sk

(JANKE & KUNKEL, ULTRA-TURRAX
T25, Germany)& ©]&3te] 4TCAA 43 &
%t} o] ﬁx]onoiwa 611 Balo AAs 7
8l 4TelA 2000xg= 5% F<k
fom, ThAl 4T 22000xgollA 308 ot
dARelstel, AXY 223} BELEdl &

ox

pelstan. 28 29 3 439w

hornogenizer

OPES

ol

]
].
},

CuZnSODE Ao, o xgids child
4] o]&slqirh mEZEglold] E¥ahe
MnSODE @71 #fal AdAA1e] pelletel
50mM phosphate buffer(pH 7.4), 0.25M su-
crose, 0.ImM EDTA €9 ImiE H7tslo] 2
FTAIZL T, 4T 22000xg 2 308 &<t
dEefstel AEovke Beld 3 g
80000xg®  30%7 LA EEs  #58
MnSODE <ok @#3d 42k Bio-Rad
assay & ©]&389 .00, 70T 9 deep freezerol

Bybetd A ddsrar.

w5 @l dex SODe S =S A8}
71 3l ket e 100ug/ul S
turing polyacryamide gel electrophoresis® ©]
Fotol 49 A2 ejolA 30 mAR 717]9
Fordek  gel& 005M  KH.PO,pH 78),
1x10 "M EDTA, 245x10-3M NBTE
el dFulE 31U Ho A& EE
THA 208 FoF Ak oAl gel&
0.05M KIPOypH 7.8), 1x10"M EDTA,
0.028M TEMED, 2.8<10°M riboflavin & <4o]
A 15EERt 22k Mg £ 15W FFHE &)
ol @A bandg Feletgod, 1 Axe
densitometer(ImageMaster VDS, Pharmacia)
& ol&sto] A

non-dena~

99

7 A txHoZHEH catalased F
% ol 3 )\35
Catalase SA4 = < Beers and Sizer
(1952)¢] WHjell Fate] 50mM itz g%
ApH 7.2 7149 10mM HoOp o] &4
7¥ste] HF wh&do] 30mio] HAZ e 2
5CellA 3027 BHEAIFIHA] 240nm o] A
2AEE HO0 & S48tk g2 24
Z30oll 1mge] wejo] ¥h3-3lo]
YERA AT

A r—{m
£

ox

©
=

umole &



8) # Ao Wy x3 3t
AF e AW 23AE A3t 4%9] paraf-
ormaldehyde® AR&8Fe] 24417 59F 1A

2, paraffin® 2 ¥vg 3 microtomes
Abgete] =4S Sum AR dHs 4
3 222 slide glass Yol FEAA oS
xyleneol 4 paraffing  AA3%F31 100%,
90%, 80% ethanol €A 2 FZ7t Yol &

[N

dl

o8 D“r“‘ g Frades AxA sk
12417 % pH 7.2, 0.1 M2] phosphate buffer

Sahne(PBS 0.9% NaCl) Sllof s
HioFAl 7l ohe 1587 PRSE A#3 5 10%

horse serum& $F+3F blocking solutiong Ab

Fol

gatol 208 Bt widAZIAL, thA] PBSE-
o8 15w4F AlAsH A AMHE 249 in-
sulin(tNovo castra)& ﬂ glatar Frvt =S
o] kAl A 2A17F Fob wjgAIR] H

1537 PBSEH ez Al4akirh. 12| it bio-
A 2lglo] 30&7t
T 158 PRSE&A o M Al
ol& t}A] avidin-biotinylated enzyme com-
plex(ABC) regent(Vector Lab, CA, USA)E
2o e 3087 S A7| 1 thA] PRS&N
A 15EF AE s
DAB Al ek o

AAZI O F 2 B 3
< AAsIAT %7]% Zﬂﬂ@ oA

hematow inoll 20%

tinylated zmti—mouse IgGE
v ok A 71

_ﬁ
=
I
ud
it
lo
v Ol
5 O e
s
lo
2 oo 2y

Y
QzAe] A¥E Al ALY Fol A
EE R L

{phosphate buffer, pH

5% glutaraldehyde
A)E A 7F Eot M

ﬂ J
ro

~

Astoich Aol Y 2L Y 45
S AHE 108 HEez 39 AHE 3 1%

3
osmium tetroxide (OsOg) 2 2417 3 14 g

1
gzeoz 38 AHsdn. AHF

te v

AREL Asen £90 ey w43k
propylene oxide® 2]3kg ¥ Epon-Araldite
Eefow wujaieln 60°C QB 3047
FTHAZA 2uld =AES LKB-VE ul-

tramicrotome s AHE LimFAR dHS AR

gto] 1% toluidine blue® hot plate(60°C)Atol
A At dAE AlgE HeEtEn o
Base] 242 BF 0L, 5AF 290l
A 60nmFAR ZuERAE AAske] silver
oride] #&3&91 1, uranyle acetate @ lead
citrate2 o]% g e E3E MxAE A

(Hitachi H-7600, Japan)© 2 $2-s9lch

10) BAAE
AegAn g FAAMEE SAS(statistical
analysis system)program®l 2]ste] 2} Ag

He Hixel L&EAE A4S, pval-

ueZt 005 °ol3kel A Fold Aoz AAHs
Atk
R/
H]o im) %

1. & H3

2o AFe 6577k A7|HEeH o
F9 HHor 747 266+062g, 282+0.9%,
29.0£0.55g, 30.4+0.63g, 30.9+0.69g, 31.3+0.69¢
ow #zak Frhsksd

Agie] AFL oA AY7I7HESt



258 o shstetaotmtbels| x|, vol21, Nod, April, 2007
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Table 2. The Changes of Body Weight for 6 Weeks

weeks Groups Con CA CB SA SB

1 Mean+SE 26.6£0.62 29.4£0.62 28.8£0.80 28.6+0.68 286+0.74
P-value 0.00 0.04 0.04 0.05

o Mean=SE 282+092 30.4+0.83 29.0£0.82 29.7+0.91 29.8+0,76
- P-value 0.08 053 0.25 0.18

3 Mean+SE 29.0+£0.55 31.3+0.84 3052099 30.5:1.05 309+1.00
P-value 0.02 0.15 0.17 0.08

4 Mean+SE 30.4£0.63 31.6+0.86 32.3+1.21 31.3x0.96 307:1.04
P-value 0.21 0.12 0.37 0.76

5 Mean+SEE 30.9+069 32.5+0.81 309099 30.4+0.95 30.8+1.08
P-value 0.12 0.95 067 095

Mean+SE 31.3+0.69 32.2+1.10 312468 31.2+1.21 31.2+1.24
6 P-value 047 0.89 095 097

Con, control group administered with STZ CA, feeding of Cimicifugae Rhizoma(l0 mg/kg/day); CB,
feeding of Cimicifugae Rhizoma(30 mg/kg/day); SA, feeding of Seungmagalgeuntang(10 mg/kg/day), CB,
feeding of Seungmagalgeuntang (30 mg/kg/day), Mean=SD, Standard deviation; Prob> | T |, Values in

the 0.05 and 0.01.
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.. 310
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250

Weight(g

Fig. 1. The changes of body weight for 6 weeks.

—e— CON
—a— CA
CB
- SA
—%— SB

weeks

Con, control group administered with STZ: CA, feeding of Cimicifugae Rhizoma(10 mg/
ko/day); CB, feeding of Cimicifugae Rhizoma(30 mg/kg/day); SA, feeding of Seungma-

galgeuntang(10 mg/kg/day), CB, feeding of Seungmagalgeuntang(30 mg/kg/day), Mean+SD,
Standard deviation; Prob> | T |, Values in the 0.05 and 0.01.
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Table 3. The Changes of Blood Giucose Level

23.15me/d0, 251.0£25.02mg/d0, 293.9+30.21mg/d,

298.9%24.40mg/ Al =

AEE dge odFg

97.4+3.82mg/dl

27.30mg/deel &A%, CBa*

H} z%

2]

e

24 /G ch] 23 L}

2 CATAA

, 143.4+16.26mg/de, 209.2+16.29mg
/de, 159.0£20. 82mg/ de, 222.0£13.34mg/dt, 1914+

rof A 112.4+14.74mg/

weeks Groups Con CA CB SA SB

1 Mean+SE 171.4+6.80 97.4£3.82 112.4£14.74 103.9+6.53 138.4+29.68
P-value 0.00 0.00 0.00 0.13

9 Mean+SE 255.5+26.33 143.4£16.26 160.0£19.86 131.9£10.31 124611514
P-value 0.01 0.03 0.00 0.00

3 Mean+SE 178.3+23.15 209.2+16.29 237.0+£7.18 165.0+£17.11 161.2+20.68
P-value 0.37 0.09 0.66 0.62

4 Mean+SE 251.0+25.02 159.0+20.82 26161391 164.6+16.38 110.0£10.09
P-value 0.03 0.77 0.01 0.00

5 Mean+SE 203.9+30.21 222.0£13.34 162.6+9.54 136.3+9.71 163.6+36.50
P-value 0.11 0.01 0.00 0.02

N MeanzSE 208.9+24.40 191.4+27.30 191.4+27.30 174.1£29.28 147.4+32.39
6 Povale 001 0.00 000 000

Con, control group administered with STZ CA, feeding of Cimicifugae Rhizoma(10 mg/kg/day); CB,

feeding of Cimicifugae Rhizoma(30 mg/kg/day);

SA, feeding of Seungmagalgeuntang(10 mg/kg/day), CB,

feeding of Seungmagalgeuntang(30 mg/kg/day), MeantSD, Standard deviation; Prob> | T |, Values in

the 0.05 and 0.01.

3500
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3000 -

Fig. 2. Plasma blood glucose concentrations measured one time a week for 6 weeks.

Con,

control

group administered with STZ: CA,

feeding of Cimicifugae Rhizoma(10

ma/kg/day); CB, feeding of Cimicifugae Rhizoma(30 mg/kg/day): SA, feeding of Seungma-
galgeuntang(10 mg/kg/day), CB, feeding of Seungmagalgeuntang(30 mg/kg/day), Mean+SD,

Standard deviation; Prob> | T |,

Values in the 0.05 and 0.01.
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AR S, CAT g9 1 2 4, 65
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mg/dee] A E CBiol A 1384+29.68mg/dY,
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Table 4. The Changes of Serum Insulin Level{ng/mL)

Groups Nor Con CA CB SA SB
g MeanSE 08I5:009  0064:001  0.146:002 0198004 0226006  0260:004
IS e 0.002 0.001 0.001 0.00003

Nor, normal group; Con, control group administered with STZ; CA, feeding of Cimicifugae Rhizoma(10
mg/kg/day); CB, feeding of Cimicifugae Rhizoma(30 mg/kg/day); SA, feeding of Seungmagalgeuntang(10
mg/kg/day), CB, feeding of Seungmagalgeuntang(30 mg/kg/day), Mean+SD, Standard deviation; Prob >

| T |, Values in the 005 and 0.01.

Insulin{ng/mL) £ SE

Sa s 9roups

Fig. 3. Plasma blood insulin concentrations measured at the 42nd day.
Nor, normal group; Con, control group administered with STZ; CA, feeding of Cimicifugae
Rhizoma(10 mg/kg/day); CB, feeding of Cimicifugae Rhizoma(30 mg/kg/day); SA, feeding of

Seungmagalgeuntang(10 mg/kg/day), CB,
Mean+SD, Standard deviation; Prob> | T |,

feeding of Seungmagalgeuntang(30 mg/kg/day),

Values in the 0.05 and 0.01.



FHE 2 FHAEMRERO| streptozotocin 2 SEE D@ MFo o= FE 261

5. SOD &Mool wigl Seolg-e gleiti(Table 6, Fig. 5a, 5c). 7HA|E
AFA &o] EA5H CuZnSODE] &4 %

A Ze mEZCgole] 2AFE MaSOD T AT 4850£12.73, thE 430.0+6.36, CA
o] FAEE AT 930+495 WET 1120+ o 4785+53, CBt 487523.80, SAwh 48350

2 01T ‘ool AT

071, CAZ 1100636, CBT 9901202, SAT 742, SBY 5005:8132.% Weht €44
1053955 SBE 107.0:9.900.2 e} 247 8E SiSlrh(Table 5 Fig. 4b, 4c).

Table 5. The Changes of SOD Activities (Numerical Indicate Pixel Numbers)

Groups Nor Con CA CB SA SB
MeansSE  93.0+495 11204071 11004636  990£1202  1053+95  107.0+9.90
MnSOD ) ~
P-value 0.72 0.26 0.44 057
CuZnSO  MeansSE 48501273 4800636 4785530 4375389  4885#742  5005+813
D P-value 0.84 0.29 0.35 0.07

Nor, normal group; Con, control group administered with STZ; CA, feeding of Cimicifugae Rhizoma(10
mg/kg/day); CB, feeding of Cimicifugae Rhizoma(30 mg/kg/day); SA, feeding of Seungmagalgeuntang(10
mg/kg/day), CB, feeding of Seungmagalgeuntang(30 mg/kg/day), Mean+SD, Standard deviation; Prob>
['T |, Values in the 0.05 and 0.01.

MnSOD CuZnSOD
140 515
510
505
Z z 500
z 2 495
@ L 490
= E 5
2 S 430
i 0- 475
470
465
Nor CON CA CB SA  SB oroups Nor CON CA CB SA SB groups

Fig. 4a. The changes of MnSQOD at the 42nd day.  Fig. 4b. The changes of CuZnSOD at the 42nd day.

Nor, normai group; Con, control group Nor, normal group: Con, control group
administered with STZ; CA, feeding of administered with STZ; CA, feeding of
Cimicifugae Rhizoma(10 mg/kg/day); CB, Cimicifugae  Rhizoma(10  mg/kg/day);
feeding of Cimicifugae Rhizoma(30 mg/ CB, feeding of Cimicifugae Rhizoma(30
kg/day); SA, feeding of Seungmagal- mg/kg/day); SA, feeding of Seungma-
geuntang{10 mg/kg/day), CB, feeding of galgeuntang(10 mg/kg/day), CB, feeding
Seungmagalgeuntang(30 mg/kg/day), Mean of Seungmagalgeuntang(30 mg/kg/ day),
+SD, Standard deviation; Prob> | T |, Mean=SD, Standard deviation; Prob>

Values in the 0.05 and 0.01. | T|, Values in the 0.05 and 0.01.
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Fig. 4c. non-denatured electrophoresis.

MnSOD

CuZnSOD

Nor, normal group; Con, control group administered with STZ; CA, feeding of Cimicifugae

Rhizoma(10 mg/kg/day);

CB, feeding of Cimicifugae Rhizoma(30 mg/kg/day);

SA, feeding

of Seungmagalgeuntang(10 mg/kg/day), CB, feeding of Seungmagalgeuntang(30 mg/kg/day)

Table 6. The Changes of Catalase Activities(umol H202 reduced/mg protein/30 sec)

Groups Nor Con CA CB SA SB
MeantSE 14.0+0.32 13.0+1.08 12.4+1.26 12.8+0.81 14.8+1.66 1312054
Catalase
P-value 0.72 0.46 0.31 0,8

Nor, normal group; Con, control group administered with ST7Z; CA, feeding of Cimicifugae Rhizoma(10

mg/kg/day); CB, feeding of Cimicifugae

Rhizoma(30 mg/kg/day);

SA, feeding of Seungma-

galgeuntang(10 mg/kg/day), CB, feeding of Seungmagalgeuntang(30 mg/kg/day), Mean=SD, Standard

deviation; Prob> | T |, Values in the 0.05 and 0.01.
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1t
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7+ ’%‘Elil SAT(10.0+146)0] 7} =9dtt
(Table 6, Fig. 5).
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Flg. 7. Electron micrographs of hepatocytes
from normal(A) and control group(B).
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Rough
observed as

endoplasmic
groups  of
parallel cisternae from normal group,
but cannot observed in the control
group. A lot of mitochondrialM) observed
in the normal group compared with
hepatocyte of control group. GC, Golgi

complex; N, nucleus. 10,000(A),
%14,000.
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Flg. 8. Electron micrographs of hepatocytes from
CA(A) and CB group(B) showing degen-
erating cell organelles(arrows) and dilating
mitochondria. CV, central vein; GC, Golgi
complex; L, Lysosome; M, mitochondria;
N, nucleus. *14,000.
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