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Abstract

Rhus vemniciflua Stokes(RVS) has been widely used as a food and traditional herbal medicine in Korea.
RVS has been reported that the extract from its wood and fruit has strong antioxidant activity and
anticancer effect but there is little information onLacca Sinica Exsiccata(LSE), the resin of RVS, as a
medicinal use. The aim of this study was to evaluate the antidiabetic effect of ethanol-eluted extract of
LSE on streptozotocin(STZ) ~ induced diabetic rats.

Diabetes was induced in male Sprague-Dawley rats with STZ injection. Oral administration of LSE
extract(50mg or 100mg/kg of body weight/day) was given to diabetic group. During 4 weeks of
experiment, diabetic rats showed significant weight loss and decreasing feed efficiency ratios(FER)
compared with normal rats, while the diabetic group orally fed with LSE extract showed a trend of
decreasing weight loss and a significant increase of FER(p<0.06). In 4 weeks after induction of diabetes,
diabetic rats showed an increase in weight of liver, kidneyand heart, whereas the diabetic rats
administered with LSE extract showed a reduction in the weight of heart. Blood glucose level was
decreased in diabetic rats treated with LSE extract, but it was not statistically significant. Glutamic
oxaloacetic transaminase, Glutamic pyruvate transaminaseand total cholesterol levels were lower in the
diabetic group treated with LSE extract than in untreated diabetic group, but not significant.

* Corresponding author : Ko Seong-Gyu, Dept. of Preventive Medicine, College of Oriental Medicine,
Kyunghee University, Seoul, Korea. Tel : 82-2-961-0329 E-mail : epiko@khu.ackr
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These resultspresent that LSE may partly have antidiabetic effect and may protect against the
development of diabetic heart complicationsresulting from impaired glucose metabolism.

Key words . Rhus verniciflua Stokes, Anti-diabetes, Glucose metabolism, Streptozotocin-

induced Diabetic Rats
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Fig. 1. Experimental designs. The rats were acclimatized(D-1s -~ D-7) for 7 days and randomly

allotted into eight groups. All animal experiments were performed under the guidelines of the
Laboratory Animal Experiment Committee of Khyunghee University. In the normal groups, rats
were allotted into three subgroups: normal rats(N) fed with distilled water, normal rats fed with
LSE extract(100 mg/kg, N+L100) and normal rats fed with green tea extract{100 mg/kg,
N+L100). Diabetic animals were distributed into control diabetic groups(D), LSE extract fed
diabetic groups and green tea extract fed diabetic groups.LSE or green tea fed diabetic animals
were allotted into D+L50 or D+G50(50 mg/kg) and D+L100 or D+G100(100 mg/kg) according to
the different amounts of LSE or green tea extract supplementation.was induced(D-;) by an
intravenous injection of STZ at a dose of 45mg/kg body weight in a 0.IM fresh cold citrate
buffer(pH 4.3).week(Do) after the STZ injection, glucose in the tail vein was measured in all
test rats. Blood samples were collected from the tail vein of all animals at 2 weeks interval
(D14) during: experiment period. After 4 weeks(Dw), all animals were sacrificed and the liver,
kidney, heart and spleen were isolated from each rat, and:- blood samples ‘were- also collected:
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Table 1. Survival rate of experimental SD-rats

Group Date (days) No. of rats No. of Survival = Survival rate (%)
-7 7 7 100
N 14 7 7 100
28 7 7 100
7 7 7 100
N+G100 14 7 7 100
28 7 7 100
7 6 6 100
N+L100 14 6 6 100
28 6 4 66.67
7 8 8 100
D 14 8 8 100
28 8 8 100
7 8 8 100
- D+GR0 .14 8 8 100
28 8 8 100 -
7 8 7 - 875
D+G100 14 7 7 875
28 7 7 875
7 8 7 875
D+L5 14 7 6 Vi
‘ 28 6 6 (G
7 7 7 100
D+L100 14 7 7 100
28 7 4 57.14

N: Normal group, no STZ injection.

N+L100 or G100: Normal group orally fed with LSE or green tea extract(100-mg/kg of rat b.w/ day).

D: Diabetes group.

D+L50 or G50: Diabetes group orally fed with LSE or green tea extract(50 mg/kg of rat b.w/ day).
D+L100 or G100: Diabetes group orally fed with LSE or green tea extract(100 mg/kg of rat b.w/ day)
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Table 2. Changes in body weight gains, feed intakes and FE

Group
N(n=4) N+G{n=6) N+L100(n=4) Dn=7)
Weight gain (g) 78.50+16.94 86.17+33.07 86.38+16 -1.93+21.
Feed intake(g) 648.50+130.8 594,50+47.38 563.00+29.7 887.00£72.12
FER' 0.14+0.03* 0.11£004* 0.14£0.03 0.00£0.0%
Group
D+G50(n=6) D+G100(n=5) D+L50(n=8) D+L100(n=6)
Weight gain (g) -2.25+23.37 -58,60+8 10.19+2652 10411561
Feed intake(g) 858.50+26.16 826.50+54.45 786.00+0.00 8485049
FER' 0.00£0.03° -0.07+0.10° 0.010.03° 0.010.02°

FER: Feed efficiency ratio (weight gain/feed intake). All values are mean +SD. 'represents that
within same letters are significantly different at p<0.056 by ANOVA analysis. Different alphabet in the
same letters means different value significantly at p<0.05 by Duncan’s multiple range test. D+L50 and
D+L100 are significantly different compared with D.

FER (Weight gain/Feed intake)

0.2

T

N N+GI100 N+L100 D D+G50 D+G100 D+LSQ D+L100

Fig. 2. Effects of LSE extracts on FER in diabetic rats after 4 week. Means within the
same graph with different alphabet are significantly different at p<0.05 by Duncan’s
multiple test. D+L50 and D+L100 are significantly different compared with D(p<0.05).
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Table. 3. Effects of LSE -extract on the weight of each organ in STZ-induced diabetic rats

Group
Organ N(n=4) N+G100(n=5) N+L100(n=4) D(n=6)
Kidney™ 0.67+0.07° 0.60£0.02 0.69:0.08° 1.27+0.04°
Spleen 0.23:0.04 0.220.03 0.23+0.03 0.23+0.04
Heart” 0.35£0.06™ 0.29:t0.0% 0.29£0.01° 0.40+0.05"
Liver™ 282+0.3% 3.340.33° - 3194035 4.92+051®
_ Group
Organ D+G50(n=6) D+G100(n=3) D+L50(n=8) D+L100(n=5)
Kidney™™ 1.26:0.14° 155:052° 1.13:0.23° 1.19:0.27°
Spleen 0.22:0.04 0.20£0.04 0.22+0.03 0.24+0.04
Heart" 0.350,03* 0.34+0.04™ 0.33:0.08" 0.35£0.05%
Liver™ C462+028° 5.14+054° 430:0.83° 466050

LI

All values are mean SD. R

represents that within same letters are significantly different at

p<0.05, p<0.01, p<0.001, respectively by ANOVA analysis. Different alphabet in the same letters
means different value significantly at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Effects of LSE extract on liver, kidney, spleen and heart index(g/100 g of body
weight) in STZ-induced diabetic rats. Each bar represents the means *SD. Different alphabet
in the same bar means different value significantly at p<0.05 by Duncan’s multiple range
test. Means within the same graph with different alphabet are significantly different at p<0.05
by Duncan’s multiple test. D+1.50 is significantly different compared with D in heart index.
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Table 4. Effects of LSE extract on blood glucose in STZ-induced diabetic rat

Group
N N+G100 N+R100 D
Blood D7 112.2521 41 112.67+19.12* 11767+12.27° 382.29193 16
coga D14™ 101.50+22.35° 87.5013.81° 107.8332.73° 399.00+37.47°
D28™ 151.25+48.86° 179.00£38.62° 15750+£29.72° 500.00+34.22*
Group
D+G50 D+G100 D+R50 D+R100
Blood D7 355.50+105.31° 360.71£49.74° 369.38+106.50b 371.57£11563°
cuga D14™ 400.83+113.70° 372.71+117.24° 250.29£126.33b 36850+89.55"
D28™ 4T7.83£7497° 491.50+41.25° 422.13+145.86a 500.17+147.10"
All values are mean SD. *, ™, ™ represents that within same letters are significantly different at

p<0.05, p<0.01, p<0.001 by ANOVA analysis. Different alphabet in the same letters means different
value significantly at p<0.05 by Duncan’s multiple range test
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Fig. 4. Changes in blood glucose level of LSE extract supplemented rats. @, Diabetic
group; O, Normal group; VW, Normal group orally fed with green tea extract(100mg/kg
day); Vv, Normal group orally fed with LSE extract(100mg/kg day); E, Diabeticgroup
orally fed with green tea extract(50mg/kg day); [, Diabeticgroup orally fed with green
tea extract(100mg/kg day); €, Diabetic group orally fed with LSE extract(50mg/kg day);
<, Diabetic group orally fed with LSE extract(100mg/kg day).
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Table 5. Effects of LSE extract on total cholesterol, HDL, GOT, GPT and CRE in STZ-induced diabetic rats

Group
N N+G100 N+L100 D

D7 81.50+7.78 75.40+8.82 83.40+25.13 133.00+48.91
GOT D14 T6.67+7.02 77.00£18.93 68.83+7.83 80.50+7.78
D28™ 102.25+31.06° 145.83467.43> 83.25+34.70° 237.14+149.22%

D7 39.00£7.07° 37.60+4.56" 260513 545041446
GPT DI4™ 2833+10.12° 25601097 26.33+7.34° 66.0015.66°
D28™ 46.50+37.06° 32.83+4.62° 2750+6.66° 115.00+4759%

D7 0.35+0.07 0.30£0.00 0.360.09 0.30+0.00

CRE D4 0.27+0.06 0.32+0.04 0.33+0.05 0.30£0.00
D™ 0.350.10° 0.28+0.04™ 0.330.05" 0.240.06™

D7 80.00+4.24 87.40£15.22 89.80+14.31 89.50+4.43

TC  Dl4 102.33+27.47 94.80+41.27 80.50+11.27 114.00+15.56
D28"™ 81.50+22.69 81.3345.16° 92.25+7.68° 106711877

D7 54.336.81 43.1746.08° 56.33+26.64% 835049.19b
HDL Di4™ 54.00£30.04° 50.33+2.80° 60.00+6.88b° 8457+17.45°
D2g™ 54.33+6.81° 43171608 56.33+26 647 88509.19°

Group

D+G50 D+G100 D+L50 D+L100

D7 9367+11.37 142.83+99.01 93.8636.87 94.40:25.16
GOT D4 117.75£40.02 117.86+73.33 715£14.07 85.25+12.89°
D28™ 312.50+199.33° 415.00£235.17° 126.63+51.39° 165.67+55.90™

D7 69.67+2.31° 69.00£35.00° 49.00+14.40°° 54.60+19.40°°

GPT Du4 70.50422.25% 71.29+32.37° 52.33+18.06™ 51.33+10.50™
D28™ 127.00+57.39 184.75+104.10° 57.00+20.11% 70.00+36.03>

D7 0.30£0.00 0.304£0.00 0.34+0.06 0.30:0.00

CRE D4 0.28+0.05 0.2740.05 0.2710.05 0.28+0.05
D28™ 0.22£0.04° 0.230.05* 0.23+0.05™ 0.30£0.06®

D7 97.33+20.84 9750+17.55 108.14+27.93 90.00+3.67

TC  Du4 100.00+9.63 102.1418.11 102.20+20.03 92.00+23.14
D28™ 123.67+16.24° 177.75+104.82° 103.63+21.42 100.00£16.35"

7 80.002.45” 89.71£1429 84.67+12.8%° 80.0022.34°
HDL DI4™ 86.50+18.74° 90.25+14.45° 7850£19.71%* T767+1541%®
D28" 80.0022.45° 89.71£14.29° 8467+12.82° 80122.34°

KRk ke

All values are mean *SD. °, ™,
p<0.05, p<0.01, p<0.001 by ANOVA analysis. Different alphabet in the same letters means different
value significantly at p<0.06 by Duncan’s multiple range test.

represents that within same letters are significantly different at
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Fig. 5 Changes in GOT, GPT, CRE and total cholesterol of LSE extract supplemented
rats. @, Diabetic group; O, Normal group V¥, Normal group orally fed with green tea
extract(100mg/kg day); Vv, Normal group orally fed with LSE extract(100mg/kg day); H,
Diabetic group orally fed with green tea extract(50mg/kg day); [, Diabetic group orally
fed with green tea extract(100mg/kg day); 4p, Diabetic group orally fed with LSE extract
(50 mg/kg day); <, Diabetic group orally fed with LSE extract(100mg/kg day).

e el Fol gigich

2 AZS &3] AYHWA GOTS GPT
£ g0z oy Russd, 3429 W=
W FuE FEE A ASE AY F= 4

F ¥ GOT¢ GPTY ¥=71 7Bl 3%E

VeI 438 38 F 238 F9% D+
150 & GOTSt GPT7F &4 12663+51.39,
57:20.112, FxtiRF (D)ol GOT< GPT
7V 247} 237.14+149.229} 1154475920 R #
ARl Alole HolX AT FTidEe 7
Fg RAFY a8 54 FEES F9
g D+GH0%l A= DIl ®isl GOT, GPT7} ¢
A2 F7kle 4%E JeEhia, D+GI0000A

£ Dzd v fdos Il AdE
e

23 Folg Uehl= CRES ¥%F 5E
g 249 A% 4y B F 4Tl 035
01 4418 YEhiQAT FuliZE (D)L 02t
0062 Baste APe JEugd. Adg
4938 D+1503 DHLI00ES 74zt 0.23+0.06
9} 0.30£0.060.2 Az vldA s Z4sE=
A% Jeh3: gIAgE D+LI00TE Dol
uls) CRES 8% 5571 b 278 @
H D+GE0% D+G100T-o A= DT H| 3l

el e WEt %i?dli}



L&F 9] 291 : A F2Fo] Streptozotocin® Z F=E K HF | viXe Y

V. & &

Gre THIAQ 8 At
Agoz Jede HUAHQA R 23
T JedY AR T A€ A3
o 712 Q% 28 dmHoz FERIUCH
oA ¥Ry ¥4 AAEE, 894 A
Ho g FABE AL FuHe F, A
%S ditste O 2% 98 I,

) g FHF9 XEe YRE &
EX g Hojay £58 T &} A
ou), FEEL wWE g el U4
EAZ HIZoe AT UM kg 2
218032 ol4Fol HAE g Ao F
7¥st glom olZXRE P73 XJA ) 2
o] HZEAE MEsiEe A7/ Euxm 9
o wd B3] Gxo] AEel garst ol
Al 2"l (antioxidative defense system)2 <k3}
A7z 84 kA Z(reactive oxygen species)
€ F7RIG L g EA ilstEely &
< FAEEE R dgAaTT SR 2Ed A
o 9 Bo] ¥ Iy 22 A3 Y
F& AF3= YT Aol & HeF sy
Hz g B8 QAEQL ok ¥ Hgoz
ol gHol& ZE HIAEEREH A FagE
< g$A%E A7 Bl s gtk £
ATE FFoA 2 7IE B¢ 4E, Hge
2 AMEEo] & 2UFe] FEEAA Hod
it a3t Rage wel guFe] a9l
A9 Py i3 EIE ¥zl sttt

£ AgoAes AA9 das FEEA
F3x ZAE BN 3 STZE #dd
Iy PESE Yo AFPE Syt
STZZ 49 FxFe AT 2oy =&
€ 283 3= QI3 Z Arie] FA W
8o izl 7AA FE89 T} miXE 3

ot . St

1

o o oft ox oft rf

e

TS AMERT FuF ¥ E ¥
o] Asisty A g AA FEEo] od IF
& "X R ZAIY L

44 AA FEFES FAT il 497
D+L50, D+L100oIA  XA}go] Z4zh 259%¢9
D286RZ Z715Q B3] AT 4 F
258 B3 N+LI00NME X)AHE-o] 33.33%
£ Uehdch ole diside A FoAY T
o &% iyt FHdA SAHAEHE Yehle
Aol 3 A7 ¥ Badon Broh 739
we} STZ7F 7ZsHA AV 2Edf 20
=EEE Ay EF AY FEC] AP 4
o) WAsIE 39, ojAL AYRd, 4FH
A 2 Agxe £dxE AAshe 7|23
Az 2o7% ) B3] B4 Zdrt flot
I A =3 FEEL F9% DGI00NA
T 125%9 XAES UeilE AL E W A
Y FARLRE, 5 24, 9¥2E, moused}d]
d& 5 2EHXE £ 5 e A E==
AY LdTo g nFo] ey 2ok

A 717 B¢ AAFHZNL AFo] 7t
3 STZES B F43 dxFd H
9 AY 45 F AFo] oA Hastes 2
#&2 Jeges A3 FEES 49T o
(D+L50, D+L100) % F43tA] ¥L datizd
D)) F2FHA AolE Vel AT
AF a7t AAds A%E BAFL A
3 Foo o3 AFHAE g AAAT]
27 Qe Ao AZdrt

A7 AFE Aol HE AF I
Ueld FERY 735 43 FEES 39¢
o] DTEY 24 F7He Uehiith
wE sy 93 AHEEE STZe A%
B-cellS T3ty A& A EEFE o)A
712 F tialel] o)A FUAIA AHFol 44
325z get) oz ¥ Fdurt F4E F
= ERFoz Age B9 AH7F BAT A
F ZastE AEE Jehied o¢t Hoj

¢

rie

=
H

off M o

87



el 3kl 88 %) A10A 152006 68)

ez Ho] o]gE g HAvE FuE Q
g AU olAlel EH3AHQA st i Re
Hugy ed AF FEF2EL AN 2
oA AHoldEgo]l foAd JA I A
o2 pol B AYRUAME o9} e AN
¢} dxsgen, AAY Fde Do F8
349 T4 (polyphagia) 374 NHE A
oz Az

STZE A3 BEAA 18 g FE3]
A8 g8 AEE 3 ok HolHl 4& ¢
o7l 7180 dsiMe SAsA ¢34
A FAT Ao HFe f-celld] FHH
g 938 oA ¥F glucoseFEE A&
Aoz Z/MNYGP, ¥dd Z71€ glucose
B AR APE FVHTI it 7)
AE FANIUA AEH 2EY2E FIH
A 29 &4& dodn 7Y NsE &
BA7IBR Fx FHe 77 FA HidA|
= Aoz mugu PP, = STZ&
superoxide anion® hydroxyl radical 5 +
g7 A€ F7HA AsE 2EH2Z
g Az HEe dde Aoz FHHI
A Al tEME FEFHoE AP
E240] gtk Bast JIoP®)

B Ao STZZ {fdd BE Bk
A ulge AL F7le FAE FARFAN
g F71eidh. dERFeE AHLE EXE
T4 FxFAo A BE PN ANEE
F95A %€ DEF foF Aolg JeR
A ki, AW FEFES FAF AEE F
A D+LS0FES DTl wis) %S FA7 &
Hoz ZAHE AAE JYehiL T
D502 D+L100TelA Do) &) 3t
FA7 d& #Aade A4S nged $A43
Q #94L gth STZE #dd 9 837
M el wld FRe] Jelts ol Z#
238198 o el FAZE 7RG S
GxollA] o] HIEIAE 7 Fad 9

f

88

oz AW Q&d Bulg AR A F7t
A 8o F9 glucose?t TAX ol FH =
39422 Z(glycogenosis)® A Z(steatosis)
oz 71dHe wslzA ¥go] A 3§
2P B AFdMe 1Y 380 €D
FEE AT f93Q 2ES A R
A mhA ke vidle] dEAE o A
B 20 YeER @2 Aoz miith A%
o] A$ dxuel Oy U)o ¥ F=9 ¥
2 TEFo] A¥te] vdig 7P e UDP-
galactose EE glycogen2.2 tALE o] AFEA]
W mesangial celll Ao} A% HdE
zAgn sged B dydAe 4 ¢
o $2lHQl ol PATFPE®,

FuddA e 24 9xy 439
A A qusia A AATIE AR
A AP guA FHF B A&
He 289 Aol F7ie AsH 2Ed)
29 94 #do] o, F74 AU
A3Hd 2EdA Futl o A
Z712 g¥Fo| foddn Bag v dot
134) "y ¥3 st a3 Iy ¥
o otz &g AFATE H FLE 24
gz & 4 Utk B dgelM SZTE Furt
g 879 A9E 48 7% 45 F BY
ol u3] ¥ge] HeoFoz Frhled
(p<O.001), B=g AESA ¥ F4 UET
e AA FEE Fo7l g3l ouHT I
T XA g Ao FAHUTE TH =53}
2229 A$ Ix o fF ¥F FA2
o] E#Ho)R FE3Pew, ol AL o
Aol B3E %2 FE20] ZuFd G 7
A0 EFHFHo|IRTE =EI}E U2 FAE
vehin Q5P 34 328 4T, 59
D+L50TNA B 27 S IA #Ha
N7 Aol ey EAHYA Fode
7 ed=g

¥A GOT¢ GPTE MY 953 HAL



Q8% 9] 291 793 £2Zo] Streptozotocin® . FE FET W) PINE 9T

o] A3y gt & 4= ok Al
A 7 AEEFL Y Ulol] He go] &4
BEX|g 2F AE] &go] AFPHEA Hdon
o HjsHA gk B AY AFdME G
7t fREEA ATl vlE] Fnioad 8
4 Ul GOT¢ GPTe ¥=7F 718tk A
d FFE9 FoHE G FETAON F £X
€ FAAFI= Aol dNeoy SAHA #
gL gt 28y AF FE2EL F9F
FrToA k] vust ZAse Aol @l
A3, FET A FEEL F9% N+LI0O
T34 N & 3l GOT, GPT9] #2ol&2 w3}
7} d H A3 FEES F9% Gud
A4 GOT, GPT7} ZAadHe 3¢S B 0 A
3 $%E S0mg and 100mg/kg of rat body
weight®] &Zox= HFY o dis) A%
£o] JelA 4S8 R9FE

849l CRE &5 FE AFA o3
(glomerular filtration rate, GFR)-S H7}3}7]
8 &9t CREE: 8434y 84w v}
7 Z AN A2 A28 G )
EHEEZAN 8 oA duxE AlLd &
Y Foz {&d¥rh CRE: AlrA|ddE
T3 AMxBAA A9 AFF HA gom
2 CRE #4&&2 GFRE w3tz A7)s
< #dded F83y BF FmUF S
& A7 A7t AXtHE RAE o9F
o, wEld A8 S29 ¥% % CREY @
Fo] 24& T3t STZ7F AHH oz A%
7% vxe 93¢ STZZ Hod 183
o] AR7)El "AE FFE A ¢+ Yok
2 JAPAFANE A4 vlE Z=E &
W5t FollA dF CRE &3] #4ase 4%
E dUEd. olx STZE ZFw/t fdd 43
FEANX GFRY F7kst Atz A=
Buel Xl ddoln Fay A5 =
7] F4o 2 A9l 7158Rlo] veh} GFR
o] Z7Egy] WEo2 RAYPZID pag

vy Ad FF2ES 598 D0, D+
L100 Z#e] foF<l ol e AL
o} AF F&E9 Fo7t STZE #id 2=
Aol GFRe] Wslol] & 43S wHX
e Aog Holw oy ARE o A
A dg Ao} o= Ax YX|ge AH
2 B

28 Dxdor 7P WA BEHE A
A A} ooz ¥F LDL-cholesterold] %
7}, HDL-cholesterol®] &4 ¥ triglycerides®]
z7l B¢ & 4 AP olgd ¥F N ¥=
o] WAsle Fudolr AT AR
FE AU W A fEIAR ¢
A Q). ojgk 22 XA urlopdoz Qs 7
¥ A ol EHA I dHES
AN HlE] 2~4¥] ¥R EuHIL o
wehd] FaiolA o] X8 S (dyslipidemia) &
ZAsle AL SAESH e AgEw 2
gol dAF x5 AgE v ojgke &
g 13 Fxyd A cholesterol?] tiAlel #
o) g2ad uyt BR gu¥ dgxez
STZel 93 18 Jx/l 2" 589 3%
ol cholesterol §47 5713t #&Ado] A
=™ &3%9| HDL-cholesterol ¥t 713
e Bmast AR AR A= 13
G Sl A= cholesterol thAlZ}t 28 2
== B2 TC9 LDL-cholesterol %
¥ AAAo]la HDL-cholesterol =& A4
oAU ZtEle] I, B AgdNE 34
o) vl8 FxfLTNA TC #5271 tha F
7ty oy SAAHI Fo4L Uz HDL-
cholesterol ¥EE JmfLdToA F93H<
Z712 BAHp<00l). oot 7L ZAde ¢
of AFE STZo 9l 18 = 4 Ho
cholesterol thAbell didt A7 Zzpel IX%
o}, a3y 23 FEEY Fort @ FE
37 TC ¥ HDL-cholesterold] ¥= %3}
e 2 9% PXA 3P

e

2 M

89



e @o]83]x]) A10d A1E(2006'd 64)

STZE Bxg& 23 Fo s 13 Fo
7} 43 AFe) uXe IS AR A
AF FEE9 F971 oA 2= AF
A28 WASIL o] HHEEE FHI=
b &Z3Folen, £ AW FFES HG
3 dosage(50 mg/kg)e B=FH Y T B3t
AN7lEe A¥e] JE RoE BY|h 181 3
eUi2F D)F vasjs 139 JF4971 TC,
GOT¢} GPTell digte A& "oz 7
o] o FAHoE FoFH Aol=
Grel= g

B dFE STZZ 3wl #4249 FFHE U
dog A FZHEY Fxo U EHE T
Astn FEF oo EARHJAAE Ygolr)
sl AE, YA SH= olH ATl
A olnl &gk e} A s Lo
HaEo] Adel g3E Hrksy] 4% ux
Zog AMgHYoY HAFEES FAG T
ST EAHoZ F94 dE dx
297} JEPgA] @gkm, B8 Z7|7F FobA
FAME R4 Jd&e AYES 47 o7
Ad=d & A7 A7 A

ojide] AT ¥ w & AYoe=: HAY F
289 ¥3m AHYE ALIHdE REFI
Hol gJovt HF FEES FAE Ixid
T4 FERY #93< 57F A, B
izl vl A BFAZ fe¥ez
2% AAE E ] AFY FEE FEHo=
P3n E7F vkn AZ4EHy n1dFGe=R
fEE 3o §¥S dia 344 48
EHHAA gy F6 He 97 ¥
2% Aoz Ay

V. & &

gelgtoll A kg oz ALgEolR HFe 7

90

ol dig &FE AESI] st STZo=
FuE FEANZ FFHE Wz ALY 9
Fe FFES FYAN Ao oEH 2
2 ZES AUt

1. 23 F2E89 FodE STZoE 9nE
SES Fo AF ZAE NI 4
& JeRiRIT

2. A2 FEEL FAT I AU
Z3o] B3 A€ Aolo] tidt FERe]
#94 A F7HAH.

3 A FEEEL T DN TE ME
§ Fo5A @& DT v A3 7
Ag ez ZANA

4 AW 2289 Folx STZ2 H2E I
wAel WIS F2ANE FPE B
dglont BAYA feHe gt

5. A3 F&E9 T} STZ # E=A
A do Fo| Azt AgEF FF
d nAe 93%L 4% AR JF F
ZES FoOF APToM A2E F
3A] @& FutRFd vlE TC T3
GOT, GPT7} Z4adhes A%E RAFA
oy EAEY F94L gtk

olAte] Anz & W ¥ dyez STZ #
L FuFo] gE A FEE P
o d# FeAdE R nEFLE fd
He 9xo #HF i3 A4Sl &%
AR dsME Bk A9 d77F 98
dtka Az



2FF 9 290 : BF FEEF 9] Streptozotocin® 2 FxE

SE30K

. Résen P, Nawroth PP, King G, Moller W,
Tritschler HJ, Packer L. The role of
oxidative stress in the onset and pro-
gression of diabetes and its complications:
a summary of a Congress Series spon-
sored by UNESCO-MCBN, the American
Diabetes Association and the German
Diabetes Society. Diabetes Metab Res
Rev. 2001; 17(3): 189-212

. el A, 283 ¢ vt ‘*kt‘*‘
o] FHET By . tigulAErsR 2005
63(1): 10-17

., Reichard P, Nilsson BY, Rosengvist U.
The effect of long-term intensified insulin
treatment on the development of micro—-
vascular complications of diabetes mellitus.
N Engl J Med. 1993; 329(5): 304-309

. Genuth S, Eastman R, Kahn R, et al
Implications of the United kingdom pros-
pective diabetes study. Diabetes Care. 2003;
26: S28-S32.

. Ol B #BAY dAEREE AT A
2E A3y —4EaH, dedad, ©
€3 P, FHFol4 H AZARE o) o
S EH) 88 A7 2000; 000): 10-17

. Larsson SC, Orsini N, Wolk A. Diabetes

Mellitus and Risk of Colorectal Cancer: A
Meta—-Analysis. ] Natl Cancer Inst. 2005;
97(22): 1679-1687.

Richardson LC, Pollack LA. Therapy
insight: Influence of type 2 diabetes on
the development, treatment and outcomes
‘of cancer. Nat Clin Pract Oncol. 2005;
2(1): 48-53

8.

10.

11.

12.

13.

14.

15.
16.

=T BF vxe 9%

King GL, Locken MR. Hyperglycemia-
induced oxidative stress in diabetic com-
plications. Histochem Cell Biol. 2004; 122(4):
333-338

, Cao JJ, Hudson M, Jankowski M, White-

house F, Weaver WD. Relation of chronic
and acute glycemic control on mortality in
acute myocardial infarction with diabetes
mellitus. Am J Cardiol. 2005, 96(2): 183-186
The Diabetes Control and Complications
Tral Research Group. The effect of
intensive treatment of diabetes on the
development and progression of long-
term complications in insulin-dependent
diabetes mellitus. N Engl J Med. 1993;
329(14): 977-986.

Ludvigsson J. Intervention at diagnosis
of type 1 diabetes using either antio-
xidants or photopheresis. Diabetes Metab
Rev. 1993; 9(4): 329-336

El-Alfy AT, Ahmed AA, Fatani AJ.
Protective effect of red grape seeds
proanthocyanidins against induction of
diabetes by alloxan in rats. Pharmacol
Res. 2005, 52(3): 264-270

Lee JC, Lim KT, Jang YS. Identification
of Rhus verniciflua Stokes compounds
that exhibit free radical scavenging and
antiapoptotic properties. Biochim Biophys
Acta. 2002; 1570(3): 181-191

i, =) AAE I AEvisia 19%
pp292-297

ol A EEZ} WAL 1997, pdd6
Ko JH, Lee SJ, Lim KT. 36 kDa gly-
coprotein isolated from Rhus verniciflua
Stokes fruit has a protective activity to
glucose/glucose oxidase-induced apoptosis
in NIH/3T3 cells. Toxicol In Vitro. 2005;

91



th el kel 3s) 2] #1078 A1:5(2006' 64)

17.

18,

19.

21

g2

19(3): 353-563

Son YO, Lee KY, Lee JC, et al. Selective
antiproliferative and apoptotic effects of
flavonoids purified from Rhus verniciflua
Stokes on normal versus transformed
hepatic cell lines. Toxicol Lett. 2005;
155(1): 115-125

Lee JC, Lee KY, Kim ], et al. Extract
from Rhus vemiciflua Stokes is capable
of inhibiting the growth of human lym-
phoma cells. Food Chem Toxicol. 2004;
42(9): 1383-1388

AR, [FEERAERE =CHIRmE. 1994;
p460

- FCBHRATL FR-hEARL Bl

TEHARAT]. 1982 ppl685-1686

A3, 229 urushiol® flavonoids €]
AIREN. Addda Oidy e Erge
. 1998

- S, AE, 92l mEdl B o

Z2 R AE 8], 2002 15(1): 61-75

. Bsiley CJ. Day C. Traditional plant med-

icines as treatments for diabetes. Diabetes
Care 1989, 12: 533

. Dyrskog SE, Jeppesen PB, Colombo M,

Abudula R, Hermansen K. Preventive
effects of a soy-based diet supplemented
with stevioside on the development of the
metabolic syndrome and type 2 diabetes
in Zucker diabetic fatty rats. Metabolism.
2005; 54(9): 1181-1183.

. Gao Y, Parker GJ, Hart GW. Streptozotocin-

Induced B-Cell Deathls Independent of Its
Inhibition of O-GlcNAcase in Pancreatic
Min6 Cells. Arch Biochem Biophys. 2000;
383(2): 296-302

. SAF, AAE G AFe 2T

Y #oshe A3 2EH S 9

3L

32.

21 3838) 7). 1997; 16(2): S134-S139

. Vendemiale G, Grattagliano I, Altomare

E. An update on the role of free radicals
and antioxidant defense in human disease.
Int J Clin Lab Res. 1999; 29(2): 49-55

. Wold LE, Ren J. Streptozotocin directly

impairs cardiac contractile function in
isolated ventricular myocytes via a p38
map kinase-dependent oxidative stress
mechanism. Biochem Biophys Res Com-
mun. 2004; 318(4): 1066-1071

. Palm F, Ortsiater H, Hansell P, Liss P,

Darlsson PO. Differentiating between effects
of streptozotocin per se and subsequent
hyperglycemia on renal function and met-
abolism in the streptozotocin—diabetic rat
model. Diabetes Metab Res Rev. 2004;
20(6): 452-259

. Chatila R, West AB. Hepatomegaly and
_abnormal liver tests due to glycogenosis

in adults with diabetes. Medicine (Balti-
more). 1996, 75(6): 327-33.

Van Steenbergen W, Lanckmans S. Liver
disturbances in obesity and diabetes
mellitus. Int J Obes Relat Metab Disord.
1995; 19 Suppl 3 S27-36

9%, 1735, AP, et al. T 7L
Wyl 7] ARd|oiel HA%ZE3Z IGFL
o g3 g 8ta] =), 1990; 14(1): 29-H4

. Katyare SS, Satav JG Effect of streptozotocin—

induced diabetes on oxidative energy
metabolism in rat kidney mitochondria.
A comparative study of early and late
effects. Diabetes Obes Metab. 2005, 7(5):
565-562

. Valabhji J, Elkeles RS. Type 1 diabetes and

ageing: does LDL oxidation mediate their
associations with coronary heart disease?



L@F 9} 29 : ¥ &80 Streptozotocin® 2 FxE FET BH e 9%

Eur Heart J. 2001; 22(22): 2045-2047

. M C S, K S, Kuttan R. Anti-diabetic
activity of green tea polyphenols and
their role in reducing oxidative stress in
experimental diabetes. J Ethnopharmacol.
2002; 83(1-2): 109-116

. Tsuneki H, Ishizuka M, Terasawa M, Wu
JB, Sasacka T, Kimura I. Effect of green
tea on blood glucose levels and serum
proteomic patterns in diabetic(db/db) mice
and on glucose metabolism in healthy
humans. BMC Pharmacol. 2004; 4: 18

. White C, Akbari A, Hussain N, et al.
Estimating Glomerular Filtration Rate in
Kidney Transplantation: A Comparison
between Serum Creatinine and Cystatin
C-Based Methods. ] Am Soc Nephrol.
2005 Oct 19; [Epub ahead of print]

. Foy JM, Salih AK. Glomerular filtration
rate and kidney blood flow in alloxan and
streptozotocin  diabetic rats. Experientia,
1979; 35(8): 1084-1086

. Luippold G, Beilharz M, Muhibauer B.

41.

42.

Chronic renal denervation prevents glo-
merular hyperfiltration in diabetic rats.
Nephrol Dial Transplant. 2004; 19(2): 342-
327

. Carmena R. Type 2 diabetes, dyslipidemia,

and vascular risk: rationale and evidence
for correcting the lipid imbalance. Am
Heart J. 2005, 150(5): 859-870

Gyliing H, Tuaminen JA, Koivisto VA,
Miettinen TA. Cholesterol metabolism in
type 1 diabetes. Diabetes. 2004, 53(9): 2217-
2222

Miettinen TA, Gylling H, Tuominen ],
Simonen P, Koivisto V. Low synthesis
and high absorption of cholesterol cha-
racterize type 1 diabetes. Diabetes Care.
2004; 27(1): 53-88

Lehto S, Ronnemaa T, Pyorala K, Laakso
M. Poor glycemic control predicts coronary
heart disease events in patients with type
1 diabetes without neptwopathy. Arterioscler
Thromb Vasc Biol. 1999; 19(4): 1014-1019

93



