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Abstract

The effects of Aralia canescens and Phellodendron amurense(AP) extracts on the experimental
diabetes in ICR mice were investigated. 96 male ICR mice were induced diabetes mellitus by intrape-
ritoneal streptozotocin injection(75mg/kg B.W.) and divided into two injection groups which are 5 day
injection and 10 day injection group. Then, each injection group was subdivided into 8 groups of 6 animals
repspectively. CIC served as control and CI1, CI2 and CI3 were treated with 50, 150, 250mg/kg B.W.
of AP extracts powder in 0.9% NaCl solution. Animals of groups DIC, DI1, DIZ and DI3 were strepto—
zotocin—induced diabetes. DIC served as diabetic control and the rest groups received 50, 150, 250
mg/kg B.W. of AP extracts powder in saline solution respectively. The body weight, liver and kiney
weight changes and blood levels of glucose, cholesterol and triglyceride were measured. Thiobarbituric
acid reactive substance(TBARS), and glutathione reductase(GR) and glutathione peroxidase(GPx)
activities were also measured for determining antioxidant effects. AP extracts increased the body weight
in diabetic groups. The liver and kidney weight/100g B.W. in DIC group were greater than those of
normal ICR group but after AP extracts injection, liver and kidney weight were decreased significantly.
These effects were more efficient at 10 days injection group. The total, LDL, VLDL cholesterol and
triglyceride levels were significantly higher in DIC group and the extent of decrement responded to
AP injection dose. The contents of TBARS and antioxidant enzyme activities were relatively decreased
after AP extracts injection. These results suggest that the intraperitoneally administered AP extracts
may have not only hypoglycemic effect but act as antioxidants by reducing lipid peroxidation.
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streptozotocin{STZ)~induced diabetic mice
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FuE §ubA7]7] $38te] 455 ICR mice(25~40g)
ol] streptozotocin(STZ, Sigma Chemical Co.)-& 13| &
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A
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TBA-reactive substance2 &4

TBARSE Wills®] thiobarbituric acid(TBA)aH &
0]--3}% tH(13). 1 ~2mg/ml 2] ©Al-S- 3-8 micro-
someS 37°Cell A 60& 7} incubationdt ¥, 10969} tri-
chloroacetic acid 1ml¢} thiobarbituric acid 1ml& 37}
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Table 1. Effect of AP extracts on body, liver and kidney weight in normal and diabetic ICR mice

Body weight Body weight Liver weight Kidney weight

Group (g) gain (g/100g B.W.) (g/100g B.W.)
0 day 5 day 10 day (g/10days) 5 day 10 day 5 day 10 day

CIC  262+199™ 312+768" 344+392% 930127 512¥024° 517+1.03° 189+017"° 1.72%012%
CIl  332%182 357+927 374%428 545+028° 595039 552+073* 184011  161+0.24™
CI2  241+259 261+362 206+332 612+127% 6631085° 549+041% 179+016  158+0.28%
CI3  27.7+236 204+328 320%540 367+15° 6041027™ 454+011° 1961023  1.43+0.19°
DIC 276%3.04 2621262 235%515 -517+114° 649+06"° 756£037° 206+011  1.96=0.09°
DIl 188+560 181*165 20.7t661 217+223° 5881009 6071007 193+016  172+016™
DI2 288+413 27.9*213 288+4.18 512+042® 599+052" 575+044* 173+024  159%+035%
DI3  233+280 240375 252%350 201%0.84° 583+034™ 522+015° 171023  164+0.13°

All values are mean=SD
Means with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test

MSNot significant by Duncan’s multiple range test at p<0.05
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Table 2. Effect of AP extracts on blood glucose change

- A2

Blood glucose change(mg glucose/100ml blood/day)

Group

0 day 3 day 6 day 10 day The extent of changel)
CIC 1290+ 226~ 1286* 12.1 1189=* 19.1 140.0£21.5 190+ 76°1
CIl 1633 19.1 1635% 27.3 1707+ 322 161.7+22.2 45+ 2.1°1
CI2 1157% 269 1453+ 34.9 1845% 786 144.3£16.7 224%121°1
CI3 1386+ 6.60 1286+ 19.6 150.0 47.8 146.0£204 92+ 381
DIC 3825%1123.3 3673t 386 4357% 75.1 372.3t86.9 129+ 57°1
DIl 3676*+171.8 353.3+114.7 339.6+1064 201.3x£79.5 78.2£305% ]
D12 374.71194.2 3825t1274 316.3= 98.76 283.3x716 100.2+40.4% |
DI3 467.31163.3 351.6% 401 310.0= 83.0 306.6+56.8 172.8+62.3% |

All values are mean=®SD

Means with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test

“Not significant

YEnd point blood glucose -start point blood glucose
1 : Increase of blood glucose change
1 . Decrease of blood glucose change
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Table 3. Effect of AP extract on HDL, LDL and VLDL-cholesterol level in normal and STZ-induced diabetic ICR

mice

Group HDLY LDLY VLDLY

CIC 65.83+36.62° 3612+ 9.88% 3582+ 2.52%

ol 70.34%18.04° 1411+ 9.31%%* 1506+ 459°

CI2 61.37+ 7.28° 20.42+11.74% 2060t 5.11%

5 days CI3 32.62+10.03™ 1184+ 7.25%¢ 1760+ 9.79°
DIC 50.86+ 2.80% 52.43%16.82° 46.30* 8.05°

DIl 44.21+10.61* 3431+ 231%* 11.30+ 6.98%

DI2 52.82+ 6.05° 22.79%10.21% 28.01+£11.5%

DI3 3214+ 3.03° 11.68+ 5.62°% 538t 1.35™

CIC 46.0£11.9" 106.5+34.7° 113+ 28>

cn 64.81225 59.1+19.6° 178+ 45®

CI2 40.0£158 432+245% 115+ 41

10 days CI3 51.3+145 522+ 294 187+ 57
DIC 462+ 75 189.239.1* 282+ 53°

DIl 59.81+19.0 74.1%£246% 223+ 88®

DI2 5341232 279+186° 132+ 45™

DI3 4891117 55.3%£28.1% 20.1+156™®

All values are mean*SD

Means with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test

1)mg cholesterol/ 100mg serum
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Fig. 1. Effects of AP extracts on blood cholesterol level
during 5 days and 10 days injection in ICR mice.
All values are mean=S.D.
Means with different superscripts are significantly
different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Effects of AP extracts on triglyceride during 5
days and 10 days injection in ICR mice.
All values are mean=S.D.
Means with different superscripts are significantly
different at p<0.05 by Duncan’s multiple range test.
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3} TG7F 2259l 7] dE2.2 At25 v} Hao} Barter
o] B3 (30)el 42} 7o) MFA o= cholesteryl ester
transfer protein®] &4 o] ¢17] wj-F-<ll HDL cholesterol
o] £ By FE U FE2F Fod & felAal

WEE Holx] skt

7He 9 #lFoliM el TBARSEE
APZZ %] 7k3} 3] &Fol 4 ¢ TBARSH o A&t &

72 Fig. 3, 4ol veb sleh ATl w8l 3 2

& 7r3% A9 TBARS#) $-219 22 Fo} Shah
Z(31)e] STZ2 2 Bx T =3 % <4 714 TBARS
gekol Zrigl Aste} Attt 2y, APFEE
Eo] F 713 A A9 TBARSH®] Fo& o2 2}
= 10d 275
Z ]

23lgon o]2g TBARSHS 74
o] T ]S Tl sz vl TBARSS 4 E+45

1.8
15
1.2
09
0.6
03

nm TBARS/mg protein

cic cn Cl2 CI3 DIC on D2 DI3
Groups

B5days E10days

Fig. 3. Effects of AP extracts on liver TBARS during 5
days and 10 days injection in ICR mice.
All values are mean*S.D.
Means with different superscripts are significantly
different at p<0.05 by Duncan’s multiple range test.
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Fig. 4. Effects of AP extracts on islet TBARS during 5
days and 10 days injection in ICR mice.
All values are mean*S.D.
Means with different superscripts are significantly
different at p<0.05 by Duncan’s multiple range test.



694 REC R LD

ol A vl & o), HAA oS ReH Ao
el on ol Az o] AbF A A W1
3o By 28 NAFAFI) Fo)ea, A EA
< Ad EH- 973EA 2H48le] APEFEES] o2
b E R A B R d Bt s A IR R R

AgtA ~Ed Ak g dudE I F2 Y
Aol Alf el g EAFon & & glch A4 2
vz A A 34kg ol o] shed A H o]+ toxic hyd-
roperoxide®] ¥4} Faio] Jth(32). AArH Q] Abat
oA A] 24 F hydroperoxidet= Al 2] 413} A A 2}
B3 Aol o3t AAE 5 9o G 22
A AlgollAe A A oS FrbEo
(33). TBARSE A A A43E S sle 713 duby
Q W (34)2 2 B =79 APFEEL STZo 2
37 =8 A 2 ) Aol A XA aks) wks-g
A A7) Aoz Alg"o)

Glutathione reductase®t glutathione perox-

idase EA9o| Hsl

APFZE &% 717 # Ao 4 2] GR % GPxEA]
W35 Table 4o Welulgich DICT2] 2ta) 339
GPx8A & ATl vt f-2)H o2 A ey
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Table 4. Glutathione reductase(GR) and glutathione peroxidase(GPx) activities in liver and islet tissue of normal

and STZ-induced ICR mice

GR GPx
Group (nmol NADPH/ min/mg protein)
Liver Islet Liver Islet

DIC 160.1+40.7 450£115° 111.6+34.8° 96.4£36.9°
54 DIl 156.3+275° 427+159° 99.9+37.1%® 46.6+18.0°
ays DI2 1335+49.1° 409+145 935+ 4.4° 344+ 7.0°
DI3 1289+37.9° 334%14.1° 60.81+255% 462+180°
DIC 164.6+38.0° 409+t 99° 131.6+349° 381t 59°
10 da DIl 152.6+22.7° 77.0£24.3° 865t 7.5% 317+ 4.2
ys DI2 1180+44.0® 50.6£19.9" 645+ 9.7 239+12.2°
DI3 112.1+41.2% 51.7+189%® 57.8% 9.0° 153+ 4.2°

All values are meantS.D.

Means with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test
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