&7 8z 420 A3E(20039 69)
The Journal of Korean Acupuncture & Moxibustion Society

FHN g gise] WRFEBNE 2 HREEEA X 9%
A3e - oles - B3

A3tz Beloue A7ey

Preventive Effect on Development of Diabetes and
Renoprotective Effect of Acanthopanax Senticosus
Aqua-acupuncture in Multiple Low-dose
Streptozotocin—-Induced Diabetic Rats

Chung Chong-un, Lee Yun-ho and Kang Sung-keel

Department of Acupuncture & Moxibustion,
College of Oriental Medicine Kyung-Hee University

Objective : The aim of the study was to investigate the preventive effect on the development of diabetes and
the renoprotective effect of Acanthopanax senticosus(AS) aqua—acupuncture into Sinsu(BL23) of the multiple
low—dose streptozotocin(STZ)—induced diabetic rats,

Methods : The experimental animals were divided into 4 groups:normal group of rats, control group of
multiple low—dose STZ—induced diabetic rats, NSAA group with 0.4ml normal saline(NS) aqua-acupunctured
subcutaneously into Sinsu in multiple low—dose STZ~induced diabetic rats, and ASAA group with 0.4ml of 20%
AS aqua—acupunctured subcutaneously into Sinsu in multiple low—dose STZ~induced diabetic rats. Each of AS
and NS aqua—acupuncture was done subcutaneously into both loci of Sinsu taking turns everyday for 3 weeks.
Thereafter the levels of serum glucose, body weight, index of kidney hypertrophy, urine glucose, urinary albumin
excretion, creatinine clearance, mesangial cell and TGF— 81 expression in glomeruli and tubular cells were
measured on the determined day.

< 4020034 38 229 - £ 2003 489 52 - A : 2003 SE 17Y
- DNFXL ZHU, HESEA SURF 305 1A ZEcfstn SLEUHA F7H
Tel. 02-958-9193 E-mail : kskacu @ orgio.net



Z BB RE0| RSN X MAREIEOl NiXE 3

Conclusions :

group.

diabetes than NSAA group.

STZ-induced diabetic rats.

prevention than NSAA group.

1. Both ASAA and NSAA groups decreased the serum glucose levels in multiple low—dose STZ~-induced
diabetic rats as compared to the control group, and ASAA group showed more significant decreases than NSAA

2. Both ASAA and NSAA groups prevented the development of diabetes in multiple low—dose STZ—induced
diabetic rats as compared to the control group, and ASAA group prevented more markedly the development of

3. Both ASAA and NSAA groups prevented the reduction of body weight in multiple low—dose STZ-induced
diabetic rats as compared to the control group, and ASAA group showed the same as the normal group.
4. Both ASAA and NSAA groups did not show any changes of the creatinine clearance in multiple low—dose

5. Both ASAA and NSAA groups prevented the excretion of urinary glucose and albumin in multiple low—dose
STZ- induced diabetic rats as compared to the control group, and ASAA group showed more significant

6. Both ASAA and NSAA groups prevented the expansion of glomerular mesangial cells and the protein
expression of transforming growth factor— 21 in multiple low~dose STZ~ induced diabetic rats as compared to
the control group, and ASAA group prevented more significantly than NSAA group.

Key words : Acanthopanax senticosus, diabetes, aqua—acupuncture, mesangial cell, TGF- 81, STZ.
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738 4582 £ SD rat® &% 50%, <& 24
~26TE AAHE FEARAAA 153 A2
5239 ratd AMEEen B2 AHEA HFHE

+ J=S TR
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2) Al 4 717

Trinder glucose &7 kit, creatinine 54 kit,
STZ, Tris—HCI, SDS:= Sigma(St. Louis, MO, USA)
22 798tk BUN 4 kit 2 urine albumin
2748 9% albustrate £8L FFALFAE,
) oA FUFRL 19 OE AL EF E
A& AHEST, Agel SR 717 % 2age
t}&7} 2t} Homogenizer (Mazala A-1100, EYE
LA, Japan), microcentrifuge (5417R, Eppendorf,
Germany), UV Spectrophotometer (U-3210, Hi-
tachi, Japan), electrophoresis system(Mini—Pro

o r|r

~tean 3cell, Bio—Rad, USA), light microscope
(ULWCD 0.30, Olympus, Japan), freezing dryer

(E20, Eyela, Japan).
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: urinary creatinine concentration, V : 24Xt &

. P . 18
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8) PAS staining
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9) Western blot

AZzA) TGF- A1 S8Fe] wEE A
7] 98 2823 L ice—cold lysis buffer (250mM
sucrose, 10mM Tris—HCI, 2mM EDTA, 1% pro-
tease inhibitor mixture, pH7.4) 2 #3333 &,
10,000g¢1A 20 F<F 9 asith d5ds
150,000gel4 60% <t 2dNEH & FHE
¢l total post—nuclear membranesE lysis buffer
o} %] RIPA buffer (50mM Tris, 150 mM Na
Cl, 1% Triton—X, 0.1% SDS, 1% sodium deoxy-
cholate, pH7.4)° &3iAZith. 100,000+ 60
® 5 A 244 T, 459 total mu-
scle protein extract® ¥¢] Lowry method' o]
9J3] protein %2 § F western blotel] A3}
%ot

Protein sample (10 ¢2g)-& SDS—polyacrylamide
gelollA 27|19 %S AAEI nitrocellulose mem-
brane (Hybond N, Amersham Pharmacia Biotech,
England) ©]l transferdt%{t}. Blot& 5% nonfat dry
milkZ blockingdt ¥ primary antibody® 347}
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%<t incubationd} 1L THA] 1417+ <t secondary
antibody ?} incubationd}$it}. Enhanced chemilu-
minescence system(Pierce, Rockford, U.S.A)2
£ peroxidase® luminescence detection® A
3t QoA immunoreactive protein® At
GS—700 imaging densitometerS o] £3}¢] 43}
e ,

¥ A% AME-€ antibodyd) FFHE= oRe3 2t

TGF— 81 : primary antibody ; rabbit polyclon
al IgG(Santa Cruz, U.S.A), secondary antibody
; Goat anti—Rabbit IgG(H+L) HRP-conjugate
(ZYMED, U.S.A)
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A¥ A= SPSS Window program(Ver, 7.0)
& ol #aglon, EPFL YFF+EF QX Hmean
Tstandard error) ® UL, f4 B#A3L p
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NOVA$} Duncan's multiple range test Z3& A
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1. 8% glucose S0 D|X|= FE

EF glucoseF T A7Y NETFL 411£27.6
mg/dlZ 53l Gt fEHgen, A gs
BHERES 254137 Tmg/dIE WZZFH §9%(p<
0.05) zto]E bR T, 7 A gL 171
120.5mg/dlE VeRdo] 27 9 A4
Bol vlgtd f-2J3H(p<0.05) zto]7t YAt 14
YlE thZFE 387+22.0mg/dl, Al Q-2

& 323+23.5mg/dl, 7HAEMEEERS 233+
22.5mg/dIE2 247} -9 #(p<0.05) z}o]E vEhY
Ao} FHATE g EEERR] 2T 2 AP A ASs
FEtol Wizt E2AsEA o] Edth A21YE=
thzTo] 428+16.7mg/dl, 2] FA#ERo] 361
T41.2mg/dl, 7HAE IR BEER] 234+43.5mg/dl
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'Table . Effects of Sinsu AS Aqua—acupuncture on the Serum Glucose in Multiple Low—dose

STZ~Induced Diabetic Rats

Serum glucose (mg/dl)

Groups

Ist day 4th day 7th day 11th day 14th day 21st day
Normal 13123 150+3.5* 146+5.1° 12187 156+7.4 143%11.5°
Control 132+5.4° 226119.8°  411%27.6°  405+405°  387+220°  428+16.7°
NSAA 137485 1%14.1°  254#37.7°  310%37.6°  323+235° 361412
ASAA 128 £4.6" 136£12.5° 171+20.5¢ 1973354 233+225¢  234%435¢

Data are mean=SEM of serum glucose of eight animals examined. The means with the same letter in each day
is not significantly different(Duncan's multiple range test, a=0.05).

AS ; Acanthopanax senticus, STZ ; streptozotocin
Normal ; normal group

Control ; group of multiple low—dose STZ—induced diabetic rats
NSAA ; group with 0.4ml normal saline aqua—acupunctured subcutaneously into Sinsu(BL23) in multiple

low—dose STZ—-induced diabetic rats

ASAA; group with 0.4ml of 20% AS aqua—acupunctured subcutaneously into Sinsu(BL23) in multiple

low—dose STZ—induced diabetic rats
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Figure 1. Effects of AS acupuncture on the
development of diabetes in multiple low—dose
STZ—induced SD rats.

Values are percentages of diabetic rats.

Normal ; normal group(open bar)

Control ; group of multiple low—dose STZ—induced
diabetic rats

NSAA ; group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua— acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ~—induced diabetic rats
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Figure 2. Changes of body weight in multiple
low—dose STZ—induced diabetic rats. Values are
the mean*SEM of body weight of eight animals
examined. The means with the same letter is not
significantly different(Duncan’s multiple range
test, a=0.05).

Normal ; normal group

Control ; group of multiple low—dose STZ—induced
diabetic rats

NSAA : group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua-acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats
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Table 1. Effects of Sinsu AS Aqua—acupunc-
ture on the Ratio of Kidney to Body Weight in
Multiple Low—~dose STZ~Induced Diabetic Rats

Groups Body weight Kjdney Kldney/Body
(® weight(g)  weight(%)

7th day(n=2)
Normal  197.5t11.5 0.88£0.03 0.45%0.01°
Control 193505 1.0710.05 0.55+0.02°
NSAA 187300 0.85%£0.00 0.45%+0.00°
ASAA  1725%00 0.73%0.00 0.42%0.00°

14th day(n=2)
Normal  187.5%49 0.91%0.07 0.48%0.02°
Control  158.9%10.0 0.87+0.09 0.54%0.02°
NSAA  155.5%34 0.78+0.10 0.50+0.05°
ASAA  163.8%3.2 0.81£0.02 0.49£0.00*

21st day(n=2)
Normal  211.1%£7.2 0.95+0.04 045%0.03°
Control  1203%18.6 0.87%0.16 0.72%0,02°
NSAA  176.0£2.0 1.06£0.01" 0.60£0.00°
ASAA 1634189 0.78%0.01 0.48%0.01°

Data are meantSEM. The means with the same
letter is not significantly different(Duncan's multiple
range test, a=0.05).

Normal ; normal group

Control ; group of multiple low—dose STZ—induced
diabetic rats

NSAA ; group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ~induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

5. FRAEO| D|X|= FE
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Figure 3. Changes of urine glucose in multiple
low—dose STZ-induced diabetic rats. Values are
the mean£SEM of urine glucose of eight ani-
mals examined. The means with the same letter
is not significantly different(Duncan’s multiple
range test, a=0.05)

Normal ; normal group (open bar)

Control ; group of muitiple low—dose STZ—induced
diabetic rats

NSAA ; group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ~induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

6. FR7 albumin HjA 20| DjX|= FE

K albumin® A14Y] dizFE& ATl )
# 40.8518.51mg/24hrs Z7}sIg o} Aa)Aly
FEERES 32.05%14.01 mg/24hrs2 BAFT] b
3 98 (p<0.05) ZAdT, 7HA Ak
BE 24.3218.84mg/24hrsE ANET Zo] §9
31 (p<0.05) 3B A21YANE A 14N
g & el 9% (p<0.05) Zol7k veht &
& albumin® T4AE YeERItKTable >,
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Table . Effects of Sinsu AS Aqua—acu-
puncture on Urinary Albumin Excretion in Multiple
Low—dose STZ-Induced Diabetic Rats

Table IV. Effects of Sinsu AS Aqua—acu-
puncture on Creatinine Clearance in Multiple Low
—dose STZ—-Induced Diabetic Rats

Urinary albumin mg/24 hrs

Creatinine clearance ml/24 hrs

Groups 14th day 21st day Groups 14th day 21st day
Normal 16.85+4.42" 13.98+3.37* Normal 45.0£9.42° 30.24%12.91*
Control 40.85+8.51° 67.37%13.01° Control 178.68£155.47°  110.40+48.56°
NSAA 32.05+14.01° 33.09+2.85° NSAA 110+48.56° 35.03%7.17°
ASAA 24.32+8.84° 16.38%6.32° ASAA 104+44.14° 25.36+7.49°

Data are mean*SEM. The means with the same
letter is not significantly different(Duncan's multiple
range test, a=0.05).

Normal ; normal group

Control ; group of multiple low—dose STZ—induced
diabetic rats

NSAA ; group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ-induced diabetic rats

7. @5 creatinine % creatinine cle-
arance0f| OJX|= A&

Creatinine clearance® #14Y°x= tizFo]
178.651155.47ml/24hrs 310w A} &) A4S
o FPN AR 247 110148.56 2 104E
44.14ml/24hrs2 iz Hls) F2 Afolrt ¢
SArtk 214l B BrgEEr st 7HA g &
BRES 742} 35.03£7.17 9 25.36% 7.49ml/24hrs
Z izl vlE FoJ8 2ol7} % HKTable V>,

8. Mesangial cell expansiondi| DO|X|&
o &t
(o= Na]

=

Mesangial cell expansion® densitometry® %
A A3 22 ATl vg 2.590.06 vs
0.15) &) mesangial cell hyperplasiaZ} doi 4
YA AT EH-S 291(0.06 vs 0.12)¢] HIE &
dom, TMNEMEEFRS BT FAT Aol
7t YebdA] 3kt Table V>.

Data are mean*SEM. The means with the same
letter is not significantly different(Duncan's multiple
range test, a=0.05).

Normal ; normal group

Control ; group of multiple low—dose STZ—induced
diabetic rats

NSAA ; group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ~induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

Table V. Changes in Mesangial Matrix Fraction
after Periodic Acid Schiff Staining of Kidney in
Muitiple Low—dose STZ-Induced Diabetic Rats

Groups Mesangia! matrix fraction
Normal 0.06%+0.02°
Control 0.15£0.02°
NSAA 0.12+0.02°
ASAA 0.08%0.01°

Data are mean£SEM. The means with the same
letter is not significantly different(Duncan's multiple
range test, a=0.05).

Normal ; normal group

Control ; group of multiple low—dose STZ—induced
diabetic rats

NSAA ; group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats
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T 2 B IrREEHS e b8 A
FAU dark pinkZ F4¥ mesangial celle] %]
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zlol & HolZ] stricFigure 4>

9. Western blot
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Figure 4. Representative photograph of me-
sangial matrix area after periodic acid schiff (PAS)
staining of kidney in multiple low—dose STZ—-
induced diabetic rats

A : Normal ; normal group

B : Contro 1; group of multiple low—dose STZ-
induced diabetic rats

C : NSAA ; group with 0.4ml normal saline aqua—
acupunctured subcutaneously into Sinsu(BL23) in
multiple low—dose STZ—induced diabetic rats

D : ASAA ; group with 0.4ml of 20% AS aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

Figure 5. Photographic expression of TGF~ 1
protein in kidney of muitiple low—dose STZ~in-
duced diabetic rats

Normal ; normal group

Control ; group of multiple low—dose STZ—induced
diabetic rats.

NSAA ; group with 0.4ml normal saline aqua—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats

ASAA ; group with 0.4ml of 20% AS aqua-—acu-
punctured subcutaneously into Sinsu(BL23) in multiple
low—dose STZ—induced diabetic rats
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