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Abstract

Effects of Bojungikgitang, Soeumin bojungikgitang and
its component groups on diabefes in alloxan induced diabetic rats

The purpose of this study was to investigate the effect of Bojungikgitang(fihaER5),
Soeumin bojungikgitang(VBEAN FPERE) and its component groups on diabetes in
alloxan-induced diabetic rats. Sprague-Dawley male rats weighing 20010 gm were
randomly assigned to one normal, one control and five experimental groups. The
experimental groups was classified into to Bojungikgitang(B1 group), Soeumin
bojungikgitang(B2 group), Bogihyulyak(BO group), Siho-sengma(Bl+ group) and
Gwakhyang- soyeup(B2+ group). Diabetes was experimentally induced by abdomenal
injection of 100 mg/kg of body weight of alloxan. Animals were sacrificed at the 6th day
and 11th day of diabetic states.

The results were obtained as follows:

In carbohydrate metabolism, the level of glucose in control group was three-fold higher
after alloxan injection than that of normal group. In Bl, B2 groups the level of glucose
was decreased by 39% and 43% compared with that of control group, and in component
groups it was decreased by 73%, 81%, and 80% respectively.
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In fat metabolism, the level of triglyceride and total cholesterol in serum were lower in
Bl and B2 groups with high significant difference and had similar tendency in
components groups compared with that of control group. The level of HDL cholesterol on
serum were increased in Bl and B2 group with significant difference. And in component
group it had similar tendency compared with that of control group.

In protein metabolism, the level of total protein and albumin were higher in Bl and B2
group with significant difference, and in component group also increased but with no
significancy compared with control group.

In kidney function, the level of creatinine and BUN were decreased in Bl, B2 and B0
group with significant difference, and other groups were lower but with no significancy
compared with control group.

In liver function, the level of GOT, GPT, v -GTP, ALP and bilirubin were lower in Bl
and B2 group with significant difference, and in component had similar tendency
compared with control group. But in the level of LDH, it was decreased with no
significancy.

These results indicate that Bojungikgitang(Fih & RE), Soeumin bojungikgitang(VFa A
P& %) has strong effect on diabetes and it is useful to prevent diabetes, and in
component groups the difference between Bl+ and B2+ group was not significant.

Key words ; Bojungikgitang, diabetes
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A#  Ginseng Radix 40 g
¥E  Astragali Radix 60 g
BE  Angelicae gigantis Radix 28 g
Bt Astractylodis Rhizoma alba 40 g
BERE  Aurantii nobilis Pericarpium 28 ¢
H¥  Glycyrrhizae Radix 40 g
44 Buplerui Radix 12 g
FHE  Cimicifugae Rhizoma 12 g
48 Zingiberis Rhizoma 40 ¢
K&  Ziziphi inermis Fructus 40 ¢
Total amounts 34.0¢g
DA #PRES

fre e A i
A#E  Ginseng Radix 40 g
¥ Astragali Radix 120 g
®%F  Angelicae gigantis Radix 28 g
At Astractylodis Rhizoma alba 40 g
BEs  Aurantii nobilis Pericarpium 28 g
HE  Glycyrrhizae Radix 40 g
%  Agastachis Herba 12 g
B¥  Perillae Herba 12 g
48 Zingiberis Rhizoma 40 g
K& Ziziphi inermis Fructus 40 g

Total amounts

400 g
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2) 5 &

AEEES AF 200g e AR
Sprague-Dawley Al 4% rat® 747t A&4
B HEAU F ALESAD AFSE 2%
£ 20T Jd¥, =+ 5H5~60%E #A3 2
light-dark cycle®] 12A12F @932 ZAIA
& & rat® 1Y AlE9 BS AR glo] ¥

FA

3) A ¢

B Ao A2 A2k alloxane SIGMA
Al A At en, glucose, triglyceride,
HDL-cholesterol, total cholesterol, albumin,
BUN, glutamate
oxaloacetate transaminase (GOT), glutamate

total protein, creatinine,
pyruvate transaminase (GPT), 7 -glutanyl
transpeptidase( y -GTP), alkaline phosphatase
(ALP), lactate dehydrogenase(LDH), bile
acid(bilitubin) &4 & kite oA Fo A T+
Aot ARR-3LH

Ade] AIEF 7l71E UV-VIS spectro
-photometer(UV- 2401PC SHIMADZU Co.)E
AHESEA L, 18 Age] A3 BE AgGE
2 AFAM EFEFE T8t AREE R

2.5 &

D AR =4 8 8 A8 AA

(1D B =4

HhERE, VBA @FEEE £ 2 BR
gy 3ul el 80% methanold 713 th
48 A7t T sk, o] FAE 23 W
g oA F FHn FZ AxEy
< fhitE 2 YBERS ol ®o Zoh

e Jg o

(2) TEY AA

ARETES 7 B9 sulely 14009 e
UFRL, RE AE5ES 484 747 rat
& 1PAF G B A glo] FFsh

%#8 R (control group) alloxan 100 mg/
kg/salines B2 FAS T n¥Az9 B&
Z+zy 5, 104 A glo] FFHEY EE
B BANOEAN WPEKBMBL group), 4
A fPREKIEMB2 group)e 2 UFgon,
YRS 2 = MRMERBO group), 4
FHRiF(Bl+ group), BEEHIER(B2+ group)
22 Yol A¥FE 25 alloxan 100 mg/
kg/salines 13] 74 FAE & ratd LA}
8% 7 FEE25S 500 mgkg/H09 =

Contents of Experimenta! Groups

BERE HER By gYE Eiiifavh=:3 R
WhERBE AZ HE B Al B
. 124.4 18.3%
(B1 group) W sl A aE Al | O 0EX20N 8
YA HHRFE | AZE HE BE St Bk
40.0g X 20 153.66 19.2%
(B2 group) HE ¥ 88 48 B g X 205
58 M 2R AE 4 FE 12 BE 28
30.8g X 20 125.80 20.4%
(B0 group) Bt 4 BE 4.5 4 g X 208
REAFRE 48 1.2 FHEL 1.2 2.4g X 2084 478 9.9%
(B1+ group)
EERIEH #RE 12 B 12 2.4g X 208K 4.34 9.0%
(B2+ group)




HPERS, VA HPFEERY 1 AREME0 doenC2 FRE S0E AEM 0K & 219

2 47 5 1097 S&AAT
BEE AY EEL AAANE AH A 184
7 T B9 33 AAANHT

AglA Agsigle

A2 A2A A7 59 A

2) 3= BH ¥ W3 3

(1) 3% glucose T &

3% glucose TZFL T2H¥ ma =
1% Ao kitE A8t 8F 002 meol
Th AN 30 mE 93 & 4oFE F 37C
AA & A3 Al EYAE PR
37 500nmol A FFEE =384t glucose
FE BE AF TAHAAN AEsgon ¥HY

A0 mgoZ e

(2) 3% triglyceride ¥

FA% triglyceride ¥ TR w
2 2A4E kits A&AT. EF 002 meol
B2h AN 30 S ¥ F HolE F 37T
AA 1087 FXsY Alg EHAE dxE
%4 550 nmAA FIAEE ZFsgoH,
triglyceride #<& 5 A THdA A3}

few 3 did mge g vehych

(3) €% % total cholesterol &%

¥ %Z total cholesterol FFHL TAH )
wet ZAE kitE ’\P%O}S’i‘:} g3 002 me
o T4 Al 30 e Z & ¥ 3
7CoA A 583t 3] 8to ﬂJf"" 500 nmoll Al A
o BEPAE X2 FFEE X3 total
cholesterol #& EF A FHA 4r&Ed

>~_|[

gou ¥4 & o vehiglch

(4) @33 HDL cholesterol 3}

g% HDL cholesterol 33F& FAH*d
w2t A kitE AR ¥F 002 ml
of &g Al 002 ml ¥ F XHojE F A
Lol 10837 AT 3000 rpmell A 108

F GAEY st FAG A 01 meol
EAAE 30 s ¥l & HoE & 37°C°ﬂ
Al 5z BrAske 93 500 nmol A Al ek
BIE dzx2 FHFEE FA3d3 HDL
cholesterol ZF& EF FF FHAA &3
Fow 83 #F mgo2 Yehyglt

(5) A% total protein $F

83 % total protein FHS Biuret®” ol
uet 2AE kitE AMESIETE 8% 005
of FAAA 50 mE Yo & HoE F A
2o 4 30&7F WA B 540 nmol A A

protein #FE EF FHF JAHA AEdl
dH @3 go2 Yehich

6) 842 albumin 3

4% albumin %L BC.GEYA wet

2A9 kit® AFEFRT BF 002 neol A
AN 50 mE Hol B HolE F ALeA
1027 w25t 53 630 nmol A Ao B2
2% Yzz2 FIEE 5
EF A% THA

go 2 Uehigit

A3 albumin ZF

AEs F 47

ro

(7) €3 % creatinine &%

YA S creatinine ¥FL Jaffed”o] uw}et
ZAE kitE AMZstAT 83 05 meol HA
Al 40 me ol & HoAFE F ALoA
2097+ w33 3000 rpmel A 1087 94
28 st 439 3.0 meo] 04N NaOH
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Mg Y1 2087 AL wx & 33 520
nmolA A ¢k BH3E Y22 FFEE &7
3} creatinine F& ¥F AF ZAMAA A

Z35td ¥ dY me2 e

(8) 3% BUN &%

¥335 BUN 32 Urease-indophenol
WO me 2AE kitE AHES YT ¥
002 meo]l ZAAY 20 S Eo] & HolE
F 37CoA 583 BA s ZAAA 20 m
£ Yol ©A 37T 1083 FxF F
570 nmol A A} EHAE gx2 FFEE
ZA31 BUN F& 5 A% JAHdM A

Z3ld 3 D mgo 2 Y]

3) Zk A ¥H A3 &F

1) 835 GOT g4

3% GOT #¥A2 Reitman-Frankel®
W) wak AP A kitg A&t =
A9t GOT 71294 1.0 mE A g 7t
gfod 37ColA 583 HXg og ¥ 02
s go & E/I F 37CAAM 608 wHE-
Al 5 AN 10 mE Ated Z &7
shod ALofA 2087 WA ¥WEE FR
1713, 04N NaOH €<% 10 & st %
T oS A2dA < 1083 wAEAT
B ol 505 nmell A
FEe WIE
d
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AEE A TF AF ZA0AM AE3S
o 3 ] m% karmen unit® YeERAATH
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(2) ¥3% GPT 84

HAZF GPT #ALS Reitman-Frankel9
P mat 2AE Ak kitE AHgEte &
At GPT 7139 1.0 mwE Aldad 7t
sl 37ColA 587 HAT oS EH 02
mME ¥o] & EFF & 37CAA 3087 v
LA H AAANY 10 mE Foree B &

g3t oA 2087 WAy wge F
BA|F13. 04N NaOH €9 10 M 7138}
T EHT O ALodA o 1083 %A
A7t 60% ool 505 nmol M FFHFE
ZZ2 F3x=9 WHI3E EAHIAY. 8HF
GPTY EAEE A BFE AF FHoA
AEstger 834 1 M3 karmen unitZ W
12abibA=
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(3) %% r-GTP &4

#HZF T-GTP 42 5-Aminosalicylic
acidd®el ma =AY A% kitE A&
ZA3lHet. T-GTP 7129 10 mE A gd
of 7ksted 37CoA &7 W& ohg dF
002 mE Yo Z 3 F 37T AF
3 2083 A g F A Al 30 mE F
HoE F A2 20837 WA 608
olUyle] 635 nmellA Al¢f ERAE 22 F
BEE =33Yrt. HF rY-GTP 4=
T EE A¥ 494 dEsA 28 mU/mt
Z et

4) 3% ALP 84

3% ALP &4< Kind-King 54 %
W wal 2P Ak kitE AHEEd &A
gt 7149 20 mME A@Bo] Fpsted 3
TCAA 582 BA & F o7l 8% 0.05
e 7istdd & EfstA 37CeA FF3
5 g AR AAAY 20 mE ¥
E3e & A2 108 o] WA
60% ool 500nmollA AlFERIE
2 EREY W3g Ao gHF
ALP®) BXHEE EF A¥ JAdA A&
Qo 83 i3 King-Amstrong unitZ
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(5) 3% LDH &4
g% ILDH 24 5429%) wa 2A
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" A% kitE AMRsle] & A 71A Y
05 m¢3 FAA A 05 ME APl 7184
37CoAA BRI WA g THFFE 54
4% ¥F 005 mE 7tste @ EsY
37CoA AFE 1083 g AAY. 34y
Hg FAA 30 ME B3 FEI EFE F
60% olioll 570 nmollAd AldERIE Yz
2 F3x9 ¥3E A €45 LDH
o BAHEE EF HAF FHAM A&
] Wroblewski unit® el T}

(6) 3% Bilirubin ¥

¥ #F Bilirubin %2 Michaelsson® 4
WP met 2AY A kitE ALgste] 23
R A 01 me, tholgAAY 10 me3}
HolxAld 10 ME AP 7tsle] & &
ot 1083 A2 wxF F gy A
10 & ¥ FE83 EF33 242 o9
ANk EYAE Y2 600 nm FFNA FF
o W3E AT €3 F Bilirubing
TEFES BEE AP TN A& on ng
de2 et

3. SA4 Xe|

A ZAde BTN ZTEAUNE BHex
#+94 7ZA=e Sigma Plot 2001(Window &
version 7.0)2 o|£€3}e unpaired t-testE 2

Alst At

M. #=e iR

1. E3Z glucose &2 O|X|= Het

3F9 EHF glucose &% =3 A
Ao viste] dizTe 36 ol F7hs)
I, APFL BF dxTo viste dFo)
ZastAth BARY] HHERE, VBA M
hERRES dE2Td ¥Elq BEFE 94
(p<0.01) A ZadAh BREYHANE
R MR, SUFRIRE, EEHER) =¥
2Tl Hde] FAA(pP<0.05) YA AAs
S THTable 1).

R ot

2. 835

total  cholesterol, HDL

cholesterol 2r2k0)| O)X|= A&

YA F triglyceride % 53 23, AT
o Hlgte dxde oF ¥ Frtstgoen o
BRSPS BT EHZ triglyceride #HEo)
ZastATh AR WHERE, LBRA M
FRELS dE2Fd vEld ZF {94
(p<0.01) A ZastATh HEREYHANE
MRMEBRE, RMFHiIRC] 44 BT dzxd
of wdtd FAH(p<0.05) YA FLEIL
Y, BEHFRENY B9e 94 aAuh

¥ %% total cholesterol % =X A3
BAT vEy dERTe FosA Fohet

Table 1. Effects of the Bojungikgitang(Bl group), Soeumin bojungikgitang(B2 group),
Bogihyulyak(BO group), Siho-sengma(Bl+ group) and Guwakhyang-soyeup(B2+
group) extracts on the activity of serum glucose and triglyceride in
alloxan-treated rat.

Group normal

Control Bl B2 BO Bl + B2 +
Glucose 5Y HM61E698 3360612200 13257914+ 1459311136%« 24750%14.42% 275201688« 27236389+
(ng/dt) 109 9838+374 3573111478 120114876+ 143401936+ 247822000+ 2830811398+ 27076+ 1654+

*x* | p<0.05 as compared with control group.
* 1 p<0.01 as compared with control group.
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Hovw AT EF gx2Id Hdy i
stgth BAHANE BHREREES 2T
Hlate) )¢ $9X(p<0.01) A ZAEA
I, PEA fifFEaRES X vy %
o Al FadrATE. BB
d AT AL = AR {FAo ‘il%
< & F AAgT

& 3% HDL cholesterol 3% &4 A3 A
Aol ulste] gixzEE FYsA AardHL
o APTe BEF YERFd ujstd F7184
o BN E #BHREE, VEA #hER
Bol dETo ®aled 2F #24(p<0.01)
A F7hetd v BREMRA T WROER
o] tjxTol ulste F9A(p<0.05) UA F
bt ok, SEEAFHILRY, BEERERNY AT
€ EF gqixzd y3te Frteta AT #9
2 AAFHA skt (Table 2).
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3. @3% total protein, albumin &t
of o[xlz H&
HHF total protein &F =X A BA
Tol Wt WEFL FosA Fasige
W, ARZANE EF gzl v Z7

Table 2. Effect of the Bojungikgitang(Bl
Bogihyulyak(B0 group),

St BARAAE BYRAE, YBA @
hRFEel WERTd ¥Ed #$ fFoA
(p<0.0D) VA F7Hst R o™, HEREEYRE A
t 10Y 54T B WAMERN, EEHRE
Bol w94 A F7rskAdct

E45 albumin &F FF A, B4
H&e dxTe fostA #Fistgen A
e BF gz vey Foeao &
FHEANM T HFRKE, VEA SPhREE)
xR vHdte = F24d 0 (p<0.01) UA
F7Vst AT EEEpRAAM e 10d FATY
739 LEEIF LR, BEMERNC 2F Yz
of Hlate] F9A4(p<0.05) AA F7+e A

v WEMBERELS foide] AFFHRA &gsin
(Table 3).
4. EAHZ creatinine, BUN &tzkof| O}X|

= H&

379 ¥AHF creatinine ¥F & AH,
AT vlstd 2T foEA Zrkstd
om AYFL BF YEF vty A8y
o BRAEAMT ®PERE, YEBA #fiPR

FiHol dxFol Hgt EF #94(p<0.01)

group), Soeumin bojungikgitang(B2 group),

Siho-sengma(B1+ group) and Gwakhyang-soyeup(B2+

group) extracts on the activity of serum triglyceride, total cholesterol and HDL

cholesterol in alloxan-treated rat.

Group  Normal  Control Bl B2 8O B+ B2+
Triglyceride 5% BTATAR 27400£1756 206501729+ 213961057+ 23NA0T685 2263+386+ 24402917
(g/dd) 109 93481505 2038941474 19996 1130w+ 207.30£1197++ 24241075+ 24580+1221% 241.28+19.23
Total 50 7584028 18721862 1073114350 10B63E797%  12093+344 126351466  127.30410
°*‘<‘??.§é’i§°‘ 109 97504200 13849637 10189582« 10273617+ 11969327+ 12447+304+ 12810642
HDL 59 45314242 2768%452 ADGSTISNe ATIELN+  BHEIGH  RETEE 3169209

Ch((gg/%d 109 4410425 2545369 42284260 ALZE2T2ex  3BIABEIE2H  080E3W  3ULQE1LH

* . p<0.01 as compared with control group.
* . p<0.05 as compared with control group.
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Table 3. Effect of the Bojungikgitang(Bl group), Soceumin bojungikgitang(B2 group),
Bogihyulyak(B0 group), Sitho-sengma(Bl+ group) and Guwakhyang-soyeup(B2+
group) extracts on the activity of serum Total protein and albumin in
alloxan-treated rat.

Group  Normal — Control BI B2 BO Bl + B2+

TOtté!l 59 7.24%033 5551023 647£030% 649+0.18+x 6041022 591017 591%£0.17
e

I?:{o/d(gl 109 7.14%£036 533%013 6611029+ 656£0.26%x 609019+ 5851031 5.80+0.26*
Albumin  5Y¢ 4261010 2611016 372028+ 387+0.17++ 298+0.23 3.05L039 2911021

(g/de) 109 42212013 247£019 3921023+« 395018+ 294031 3.05%£0.30¢ 3.01+0.25+

*x* ! p<0.01 as compared with control group.
* . p<0.05 as compared with control group.

Table 4. Effect of the Bojungikgitang(B1 group), Soeumin bojungikgitang(B2 group),
Bogihyulyak(BO group), Siho-sengma(Bl+ group) and Guakhyang-soyeup(B2+
group) extracts on the activity of serum creatinine and BUN in alloxan-treated rat.

Groud  nNormal  Control Bl B2 BO Bl + B2+

Creatinine _5%Y 0.99+0.15 169+0.08 1.28*0.07+ 126%0.06** 146*0.06x 156+0.06 1.58%0.07
(mg/d6) 109 096%0.14 174F0.08 1.37+0.04%* 134F0.05+* 149+007+ 153+0.05« 1.58+0.08
BUN 59 1339%425 35.23%3.67 22.18+£1.20%* 21.76+1.23+x 28.04+1.34% 20.75+160 29.96+181

(mg/d0) 109 13.01%339 36.9272.97 20.92+2.68++ 21,05+ 1.16%* 2944185 30.07=1.31* 29.36+3.93

xk ! p<0.01 as compared with control group.
* 1 p<0.05 as compared with control group.

Table 5. Effect of the the Bojungikgitang(Bl group), Soeumin bojungikgitang(B2 group),
Bogihyulyak(BO group), and Siho-sengma(Bl+ group), Gwakhyang-soyeup(B2+
group) extracts on the activity of serum GOT, GPT, T -GTP, ALP, LDH and
content of bililubin in alloxan-treated rat.

Groun  Normal  Control BI B2 BO BI+ B2+

( GOT i/ 59  319%274 97661412 6360504 H03E2%e  B437E395x  R264T564x 82911568+
Karmen unil
né of serum) 109 B06£323 102601300 69501512+ 69361325+ 8532303« 82521276+ 86091350+

(Karrr(l;e]:lrrunit / 59 1984 4904%5%  BOBELIr  BO6LLIx RO 4308339 27744
né of serum) 108 206847 4941779 32123403 L9165+ 1VB£12A 44432381 44242457
r-GTP 59 3742%196 78591486 6159%213++ 61821542  T662L610  8UI1BE542  &IBLTH
(mU / mt) 109 312092297 BI7E452  BEI3IU RVOE3W9+  TI27E49 HM41E509 84131566
(King —I}Alrlgstrong 59 3209E554  BI7E490 WAL+ RRI0E3ITIe+ 64611324+ 80.08%18] 80521491
unit / d0 of serum) 109 3218%55¢ 78821395  H4BMI243x  HAIT4Me 69101190+ Q0621166 80271258
LDH 59 7089262 1317704776 11457611704 12002211503 1360718988 1436581375 1431.00£101.01
(Wroblewski unit) 109 7448014488 1363415502 10546316753+ 10808516081+ 13772878156 13326618771 14120014006
Bililubin 59 R6BE3RN 6797504  H020X40x  BIEIPe 5495293+ BBEIR 6161L3%B

(ng / 40) 109 3800£302 69571638  47433L&w  46ME531= 55024378 6207529 61661268

x4 ! p<0.01 as compared with control group.
* | p<0.05 as compared with control group.
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o] UA TAIFATE BHEBEWEAAME 109
Fo% A MEMBER, SHFARMBl =
ol BlEte §94(p<0.05) YA ZrsFe
U, EFHREES BT 2T vdd a4
AR FYAEL AAFHA o

d3% BUN &% &3 23, ZAT 4
o] Qx2S oF 25 FUtEgled A¥E
& EF gxzTd v BAeAT B
AN WhaRRE, YEBA FBPEKEE 4
Z+ gizTol "l 2EF $94(p<0.01)0]
UA FAFAT. BEEHHANE 104 F
4% Z¢ FRMBRE, SHIFARBE) =T
o ulate] F2lA(p<0.05) UA HAEFFTL
U, BEEHREFS F942 AR3HA &%A
9 A3t (Table 4).

5. Z+ H X|&0j D|xle S

o

3% GOT, GPT, r-GTP, ALP, LDH
R bililubin ¥ &4 A EZHHES A
T4 A FLsRew, BREmH

E #aEdd. 53 AiRmiERe Hn

A 94 de 29%E JERNATHTable 5).

il

N. % %

WRARES R BE FTHiHo Hffd
PRAMEEEER R RS RO WY B
o2 ARIE AEMEY Ao %Kit B
REo) o BIT - B - BB - RERE
9 HRER AY XKE TS ERHHERY
ZAo BT ouz Algstgoed MiE
MNMEREE HNE - B - LEGE 59 ¥
FED MR - @E 59 FRE S8
ot EF H2o HEAMHNE TEEER UFd
BET® - FHTE - BT% - AWTE - KB
AT - BBTE S5 22 Hrug 23280 B

BEE BES Ak - BEHENE T
BRAENE RE R KL - BK - sz 2

s o MR KEd 8854 &
o7 @d, PBRA HHARKES FEE

PREEMET, O He FEHo lon o
v REY #PREEH FAM F£H¥E X3z
BE MES ety AR EEE BE} B
Hez, “EBBREEMAFse CBOE'S
“KEBEEEZfEE" ) A18E Rom 7]EH
At

BRFES Fiste BFA Insuling A%
Langerhans’s isletl B-celloA] Eu]H&
hormonel. 2 F EIEY FEE Z43H
=g XS @538 giAl Bk oy
2t AL gl Fge gialelx ZHo] #Ey
AAe] AWl fuel metabolisme Z4 3
ot A4tz 2 oA glucose, amino acid, K+
Y AXY olFE FIHAA K, 75, fHkkl
A glycogen &, ¥ A3} F71, A9t
4 F7F Y EER UAFE F7HAT A,
A GAZFARE ZL5S glycolysis®l F7t
9} adipolytic lipase®] 2t8& HAdo] oj=
Q18] FFAY glycerol AAHE ZH4A]Zoh
webA FERBS FERQ insuling Adid X
< A ZAPL BmbE RS 2K &8
R 59 4 F8 EHJe= e A#H
HREBEFQ HRRS fdstd, ololM Aw
2 g gake] Asjdte] g FHFTE
s

BRAS HHEEAA HEe AFd &
Fee®? WBe Kol WwEstY &)
REsE AL 712 ez sa 49
RE BEsle =& Ekel ot kE
il FHE KUEW o F ke BEE
ol RS digst g FAbE

BB A hfEe] e AHE “BEE
&>, “EfEm”, “BEUAT, “MEgRO”, R
EEEET T2 ZHEHEH, o T OME
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£, “BENA", “BERES B FoA
23tg 2428 wold Al Wfkahe) KB
M Bk B &ASNEZEA 2 B M
ol &I WHZEAS M A
s e TR, ojgld W) e
PR X o RS #eEwt UMY B
o] lomz®™ mEgks EAY B
e 4B Q8 WERD BIAY) UG
B 3 glow, BKMOZE WHARE,
BA BRERE Sol ERmd g8dn
o,
FPRREA By 248z
16)17)94 84'0:1'}3_34', ﬁ %18)19)m) o

ol gy ), F
, ﬁ %25)26)27)28) o

0% OB O®E

R o Roop
polv
*

o
T
5

g

©
&
Bt

ATgE BH3adg ¥ Qo

ol EEE WPRREL, VBA HPESR
Bol MRKA BEd 43 gy y 94ge
AHB7] 93ld, o] alloxan® EHES
EIES 28 F FES T3l EHT
glucose, triglyceride, total cholesterol, HDL
cholesterol, total protein, albumin, creatinine,
BUN % % 7% #H €383y ¥z E
A g2 v FES RS 4y

2 AN smES 28 oz A}
4% alloxan® cyclic urea S E3E 1943\d
Dunns ™ol &l % B-celle AHHo=Z
A A 1¥3FE FEAIYE
Abdo]l Bad old] dAl metylnitrosouread]
FE=A! streptozotocin® A AEAHA T
i FEZ g AMSEHIT o GRe

alloxang F o383 glucokinase® E&As}

A %79

2 olate] FrhAlet ol& A Hul zHo) o
e 2B HRES &

Z2717 g™, 879 d3%F glucose
gF =4 AY, AL 94617698 mg
/e ¥iEted R 336.05+£22.00 mg/dl
oz 3uf ol F/tE AL, HETL EF o
zgo vlste] dgo] TAaEHAT. BAHHY
MPRRAE, JBA #HIPEREES 4F
13257£90.14, 14592+11.35 mg/ddE ‘reEfL;
dzTe wstd ZF F94(p<0.01) AUA
7oA. BREYHAN T iR,
AR, BEERER g7 24750%
1441, 275.20%6.87, 27235*=3.80 mg/dto.Z
el BE dizFe] vlste] §2]4(p<0.05)
UA F s

Triglyceridet: ZdAHE3 fEo Ao
HojAbe] FElE Sebdted FE3 Ao
w, AR oA} o) FALY dAH FHAF &

%9 U S2EAAAE - Fed - AF
33 - #AY - Gaucher N I3 £ QN
AE FY FEAA F7tete AgE B2
o, HF triglyceride ¥ 2% A, A
AZAAE 95741492 mg/deHl HSke] T
ZT2 27400£17.16 mg/deE ¢F 3w F71s}
%o FEEAFL 25 qAHF

triglyceride $3Fo] Zrasddo. BHHY @
HRER, YEBEA #MPERES 47 20650
£729, 213951057 mg/dtE Ve gizT
o "3t EF {4 (p<0.0l) AA His
Aok BREHHANE MEMEBR, SHHA
BifF 25 dizTd B3t f-214(p<0.05)
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AA BAsHoY, EEMERY B$E &
o] o] UiTh

Cholesterol & 7}7]% % e, 4% W&y &
g FoA ®wEsted ¥ - AFFE
HAATFANEY 57 - A8E3FZE - I
AANFAs - FAANST - NARAES
2 FAHEE F T3 2L ZEoA F71s
' A% ygan®. ¥3%F  total

cholesterol 3% &3 A3 AANT L 9758+

928 mg/de <Al gt HEITL 13372%
862 mg/de.‘.’. frostA F7hstdlon 4%
TSR tH&—E of Hlste] ZAstgch B’
BolMe 58 MihamiBe 107315435 ng/
de= b}EM mzTo] vzt vj§ felA
(p<0.01) A ZasH, PRA BHIER

e 108621796 mg/deZ WERY hET
vk #94(p<0.05) UA TAIHAT.

BB E 109 5429 3% #94
JE F2E 2t
HDLE @z zaolM Polsel FHLHE

4530241 wg/de Ad
2768+452 mg/deo.2 8937 @'_4\_3}93,9_
W, AgTe BF g2 vstd Fristg
o BARAANE BERES, YBRA #HhE
FiBol Z+Zr 4064+1.37, 40722120 mg/dbE
YElY diztdl vlste] 5 {914 (p<0.0D)
o] A FreAth BHEYHIAMNE HR
mEEREe] = Hste #243(p<0.05) AU
A Frtet o, SEEFRIA, BEKER
%! F izl nsted FrrsaAw
%91’“-?: 1A= A st
Total proteine @ AREY FFo=
Z

4 - hydremia SolA ZistE Aol A
* 832 total protein ¥F =4 A A
To| M= total protein o] 7.24+0.33 g/

deglel vlsle 22 555%0.23 g/dee =
FostA #FAasg o, ad?@ﬂ’ﬂ% zE
gz vlde] FAASET. BAEAME
DA WEEREC) 6491017 g/dE e
U iz bge wie #9A4(p<0.01)9]
AA Ftetded, #PERES 646+0.30
g/dbe 2 Yey dixTo] Had foA
(p<0.05) AA F7Ietvt. BEEHFANA=
104 FATY #HS RmEER EFHEN
o] 94 v 7S BT

4 As, BATAAY
gFe 426%0.10 g/deglel vlEY
1031 g/dte2 Fo5tA 4
s ReR "e“_’éﬁf% B diz2Td vstd F
7t (ot BAMANE ®MPEREE YBA
wMhaEREel 24z 3711028, 3.87+0.17 g/
dte.2 yetyt gz Bste] ol §F4
(p<0.01)°) A F7rer vl B EEWRE ol A
T 108 FA3 B LT, BERERN
of oA Ae F/ME RYd.
¥ A E creatinine %3 BUN 3 =
AL AFZ7FES AHEE she AREH
creatinine FS A7|5AEH - 2N
JAFE - g5 - A - ZE F9 FF

A F7tetd, BUNEZ2 7% 3 - F%%

HATANG - AFA - =24 - A9 3
AYAAY - BE - B g4 - FHNG -
TN 5R0E L FAANSEAZ BN

2489, 839 ¥HE creatinine T

Z2x AF, ARTAAML creatinine THL
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0.99%0.15 mg/dedl H]ate dE2T-S 1.69+
0.08 mg/dt2 #3A Frrstden AT
5 gz vdte iAo, B
AX e @WHPaERE, VEA MPERREB &
7 128+0.07, 1.26+0.05 mg/d¢= JER} 1)
o vlEld BF £94(p<00D) A #
sttt BRBYHAAE 104 F4% 7
S WERMIEETE, SEHAFRIEEC] iR ulEl
o FdXH(P<0.05) JA #hI}Pol, BEE
BRERS 94 AAFHA gkt EHF
BUN 3% 23 A, 47949 BUN &
2 13391424 mg/deQldl HlEle HRTS
35.23+367 mg/dE 254 Zrlstgon AE
T& BF iz Bt A BH
ol WPERB, VBN fFPEEE
24z} 2217+1.20, 21755123 mg/dE e
lzFo] ude BEFE §9A4(p<0.01l) A
A3 BHRERAMT 104 5493
735 WRIMBERE, SEMFREC] Rl H|
3te] oA (p<0.05) YA FTadHo, B
BRENS dx=Td dde Hastaxw
T L AAHHR gkt

ol e ERFY BHEE dx Wi Agd
NEe WPERE, YEBEA @PaREe -9
A e AT axr)t velged ok &
mEE L ol FAP A AZo) g3 49F
& AN ZHt dSE et =3 BR
g e MEMEBERF] IS BB
Bt 9 {94 de a94E ey,

Alloxan ¥ % MERF g 2= &
o & IHE5S Fofar] o T
#dd GOT &4, GPT 24, r-GTP
, ALP &4, LDH ¥4, Bilirubin %
P&t €¥% GOT 84 &4 2
, B WP ARRE, YBA #TRRS
2 gzl wEe = {944(p<0.01) A
A Zastdon EBREVEIAN S HRAMmE
BE, LREHFLIRE, BEREM EF dxId

rlo

)

o B N

=

it

oo @ koo
o ox

Hl3ke]  §o] A4 (p<0.05) AA FAsAH. &
3% GPT 24 #% 23, 4387 EF &4
dRou, ARTd #HhEEs PBRA fdk
ZFH Tol dxTd HFo F24(p<0.05)
o AA FadAon HMEEWHINE F

9ol ARHA skt EHF r-GTP &

A &R 2, HPEREs A A4 o
A Fastfdon, LA MhEREE 9
2 AA ZLsT EXF ALP 84 54
A3, AdTe EF A4 dA ZLaEie
o, BREYHAAME MRMmERT] 74
AA #Fastdth. 835 LDH 4 54 2
I, Aol i FAFGIAT F44L <
AHA Futh EHF bililubin FF A 2
&, AETE EF #AA4 A Hase
o, BEEWEFAA S MRmENTe] &4
(A FaER T

o]ge vl W EHEH HE B
Me BHRREB, YBRA #MPEREC 27
& dASA MAATE 2HA7 ey,
gy = MEmeERe aart Hlu
A & Rez2 Yeiud.
AEHo2 MPRAB, YBA ATERRE
PERR oY A st AEAAM &
44 e ARE Yehdel, mimkE R olst
add A #EY Add /88 He=
BREn. =8 AR EEREN
Zrole AR ol FERMF EA UM
TRELT YRA MPREEY &% A
T 3A ¥ Ae® yEi

f o rfo

V. & W

HPERE, VBN WRPREAE 2 2 B
gwmito] KRS BHEE EHEHE WIys A
HE 7] 95l alloxanl® §E¥ ZmE &
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Bl #WHaKR5, YEA MPEE5, MR
IR, EFHRES T3 A¥E #
e v g 22 4EE At

1. A4 F glucose §H2 HHREE, VB
A fRRRGA g3 25 u$ F948 o

A FrARLH, WKEWHY HRMER,

SRR, EERRENY 93 257 §94
R2A ZAEHAG

2. 83 % triglyceride &%S WHRRE,
YEA #BrhagEd J 25 o f94
UA HAEJOW, EHEWEHS FHRMmEE
RE, SeHAFRLEC] o8] H 48 A ZAEA
t}. @33 total cholesterol &2 WPER
B, VA @PEREEd 93 fd94 e
245 BIou, BEEYHIAE 10d F

T 7S FRIMER, SEHFARBEAAT
frel g ol MR- Pe= 4%  HDL
cholesterol #32 fiFRFEH, PEA #P
BFE ) ZE o9 HFJg4 JA F7t
HRuow, BRmiER 3 F94 AEe F
b7y GER oy, AT, BEEERIER
ME Aol AAFHA Fio.

3. @A % total protein FFH& LA
aREA 93 M 94 QA FIHEAL
9, MPEEREE 94 de I/ JYER
ou, BREBEYEAINE 104 F479 A
MR MR, BERENAMT F4d0] AR
Hdtt €A F albumin FHE HHEERE,
PEA fRRREd o e 94 UA
F7tEJen, FEREATY FH SEHFH
B, EEHRERIA $940] QA=

4. 8% creatinine HL HWHERS,
BA fiRaREd 93 =25 s f94
AA BAHNOH, BHEMRAN T HRM
gl Fod Ae BAE HIod, LHH
BifES 10d FAFAME FAe] ARH
Atk 3% BUN §3F BHRgs, 4B
A FFREEB o3 25 sijs 994 §

A FaHNLH, BREMHAIMNE MRmE
BT oA 3le BAE BAon, T
B2 10d FATAAE o] AAEHATH

5 3% 3 #d ¥€3 ¥H3de #WhEK
&, YBA fhERREd g3 g2 §9
4 e A7 vekow, Myl A
t MARMmIERH A7 vuA A3, KT
iR, EERENS EUE AolE UEHUA
skt

ojde A= Hol WPRRE, PBA #
TRFES SmE R oo #ddE fH B
A e 8 AR FEE, S
Wil A MiRmEBR &7 I3 EHH
FilEst EEWRENS &F Ao/t 2A &F
Ao Hol F AWY &% zole AA
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