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AGEs advanced glycation end products
BSA bovine serum albumin

BOF Bofutsushosan

2-DG 2-deoxy-p-glucose

DTT dithiothreitol

FFA free fatty acid

GAD glutamic acid decarboxylase

GF Gardeniae Fructus

GK Goto and Kakizaki

Glc Glibenclamide

GLP glucagon-like peptide

GLUT4 glucose transporter 4

GP geniposide

HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HFD high-fat diet

HLA human leukocyte antigen
HOMA-IR homeostasis model assessment-insulin resistance
HSL hormone sensitive lipase

IDDM insulin-dependent diabetes mellitus
IDF international diabetes federation
IL-15 interleukin 15

IL-6 interleukin 6

IRS insulin receptor substrate

JNK c-jun N-terminal kinase

KHB Krebs-Henseleit buffer

KRPB Krebs-Ringer phosphate buffer



LDL
LPL
MCP-1
NAD
NF-xB
NIDDM
PBS
PDX
PI3-K
PKC
PMSF
PPAR
PVDF
ROS
SDS
SREBP
STZ
TBP
TBS
TCF7L2
TNF-a
UCP
VEGF
VLDL

low density lipoprotein

lipoprotein lipase

monocyte chemotactic protein-1
nicotinamide adenine dinucleotide
nuclear factor-«x B
noninsulin-dependent diabetes mellitus
phosphate buffered saline

pancreatic and duodenal homeobox
phosphatidylinositol-3 kinase

protein kinase C

phenylmethylsulfonyl fluoride
peroxisome proliferator-activated receptor
poly vinylidenedifluoride

reactive oxygen species

sodium dodecyl sulfate

sterol regulatory element-binding protein
streptozotocin

thioredoxin binding protein
tris-buffered saline

transcription factor 7-like 2

tumor necrosis factor-o

uncoupling protein

vascular endothelial growth factor

very low density lipoprotein
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5o, BRACIE, EWE, (R, RERLD . < A, OIFE, HIV 2L
AV a@®, g BiamE T, EMcE L Te 2T A Om S &
LICHZTH D & DEREHRENH 5%, BhEEE A R L 7= B AR~
v ZADKE, & FIENRCERENIEI RS A IS L, BRI L 5 M - Y
JUEY RELTFURED ERVABICET LA, £7-, PiRGEERKIL, 8
B OB GIZE D | EHRIE O BERIFRE~ 7 2% 5 AR E & O RD

PRRREEE L it TNF-a QR FER 25 L7=6%,

RS 2 18 MO AR D ERBE/ 2 Table 1 12 £ & 07z,

Table 1. Pharmacological actions of crude drugs composed in Bofutsushosan
X B FEEN BN HIRIE-PLT L — MBERET
R RE A
2 97 2 PURAE MUEFRET FPAXENH] PO el
FEITARFE TPAXENMH] fH BN SHRZ R

1 R

3 % ‘
EER 3 W T
4 TR FIT R B PRk
: - BT ORI HR R EEREdeE TEEYGE
(XA ine =
6 T TEEGEAE i IR B )
7 HE R AL Ve FIRE SEIL
8 e HEEEE MR MERT JEEAE #Enk RE
9 i f PR - PHER MEEN MAEYROE BARZ - BIR FIR
10 JIE i SER SRR BrifAe B e RN S IR
11 W fRENES TREREH MIERE T TS T
PR BTN BREES] AR FREE T ER T
12 [LiHE-7- .
XA =
13 FHE fiR L3R FIIR
14 CREl FIPR TH2E TGEN HUEE
15 M PR - BN SR PN (BEFE - IJERE TR 2
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R A8 R
PUR S R MEYLR  PIRIE « P17 LV F—

16 SE S
G0 % BTG
17 Bt S FIPR AFREE
18 Ay FITIEEL BEE 859/ L7 1oL —
LAET+

B G EE B D — A A AESR T H D e 1E TR OFdns e+
D4 TRF STV D, TR b AR e LTSNS, 7 F7 2 Gardenia
jasminoides Ellis (Rubiaceae) DRFEZFE LI b D TH D, A U FA FEFEARD
geniposide (F/%47). gentiobioside, gardenoside. shanzhiside 72 & &, HEAGBED
crocin (crocetin digentiobiose ester) z & A9 % 1E72>, JENiH (FET-12 14~18 %) .
7R /) 4 K@ gardenin, pg-sitosterol, mannitol, nonacosane, tannin, pectin 7¢ & %
GHT S, WHEFOKEIZTZ ) —Axx AT, BIEEREEO X E 21T
7 v NOROETIEEHRNE G T, B XOERM U >N o bilirubin &0
EREMEHT S, o, AX =X AT T v M RGNS TR
EAFIERRIF 4y 2 AR 5 (50 x5z, BukmF 23T v MO ET5
ZEICEY ., =M Ko THR SN D BREEREZIHT 5, #uk=
F AT RMMEEIRE T » hOmER= VAT n—/LR B2 mE LY, K
THRATMIFE Y 7YY REARICE T EE®), fifls LA 4 ) —rxx
Ald~ 7 A TRERN /R AR 2o 050,

. IHEF- D FERASY geniposide & ZF D7 7Y @1 TdH % genipin (2B 5 HF
ZEDEH STV 5, Geniposide (X7 v~ b OEfiE g HERIEE INS-1 1I281F 5
glucagon-like peptide 1 (GLP-1) receptor ™ @&z M % [n] b X &C, 7 /L2 — R HI[4IC
LAY 55 EEET 2D, Geniposide [ZATIEAIN HepG2 121 %
PPAR-o I ME % &0 THIFR N DR E £ &4 #ifil 9%, Geniposide 1%, #&H#5-8
T 8 AR 1 BB R RE~ 7 A D ILECHFlg = L AT v — U E %2 A B2
I B 2 LS S =D, Geniposide 1%, b N EESE A PN ECHIRAIZ 351 B
reactive oxygen species (ROS) <> nuclear factor-kappa B (NF-xB) % #i] L C. #HK
JRRE ML MERR I 2 40H L7=®), F7-. genipin IZAH&#IIA C,.C0 12H1F 5 IRS &
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PI3-K Z{EMEAL LT, GLUT4 Z I &, BEDOIR Y A 288N S 17219, 7=,
genipin I, MERFHEE T LD HEES - PEgfilao I h=a> R 7O
uncoupling protein (UCP) 2 ZHlifil| L. A > A U > O3WaRtET 5 & #iis ST
b\5(45)o

12



3 E EBIE
3.1 fEHIHY

ARFEERTIE, BAEGBEEE T X A LRk A 3K T Dk E (Ephedrae Herba), [AJE
(Saposhnikoviae Radix), 4=%¢ (Zingiberis Rhizoma), i+ (Schizonepetae Spica).
K (Rhei Rhizoma), T=#4 (Natrium Sulfricum) . H# (Glycyrrhizae Radix), &
#l (Forsythiae Fructus), f&## (Platycodi Radix). JII% (Cnidii Rhizoma), #5%-
(Scutellariae Radix), [LI#E7- (Gardeniae Fructus)., 1’8 (Gypsum Fibrosum), &4
(Kaolinum), 4 (Angelicae Radix). ~j%£ (Paeonia Radix), #7ft (Atractyloidis
Lanceae Rhizoma), {17 (Menthae Folium) (X &< (Tokyo, Japan) 7>HHEA L 7=,
BhEE IR 26.3 g & AR AESE CTh D IMeE 50 g, BHJEL 50 g, A=2% 20 g, FHiJF 50 g,
Rp 509, t5fif 209, HH 509, #3509, F5FE50g9. JIIF 509, 3% 50 9.
ILiFE7- 209, A7E 509, VHA 509, %7509, ~AjF 509, AIlL50g. Hfir20g
% T30k) HENRTUF% (Tochimoto, Osaka) % VT 10 {5 DB /K T 1 K
BokhiH U7z, %A A >~ 2 2 (No.42, Sanpo, Tokyo) & Aitats . Ak & ik
7. 15(DF-03G, ULVAC, Tokyo) L T=% 2K & LT L7z, ZREN DR
(w/w %) % Table2 (2% & D7,

Table 2. Dosages of Drugs Composed in Bofutsushosan

Recovery rate Dry weight of Amount of Dosage of
of extracted crude drugs in  extracted drugs extracted crude
crude drugs BOF in prescription drugs

(W/w %) (), () (mg/kg)
1 BhmadEEE 275 26.3 7.22 300
2 JoR 5 9.7 1.2 0.12 10
3 iz 9.0 1.2 0.11 10
4 GEC S 8.5 0.3 0.03 3
5 FITE 7.0 1.2 0.08 10
6 PN 6.9 1.5 0.10 10
7 TR 96.7 0.7 0.68 100
8 HH 14.3 2.0 0.29 30
9 e 31.8 1.2 0.38 30
10 RS 53.0 2.0 1.06 100
11 N 26.9 1.2 0.32 30
12 HE 42.3 2.0 0.85 100
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13 LHE 7 67.7 1.2 0.81 100

14 B 2.1 2.0 0.04 3
15 Ba 1.7 3.0 0.05 3
16 W 32.6 1.2 0.39 30
17 ISP S 30.6 1.2 0.37 30
18 B 28.4 2.0 0.57 100
19 AT 19.4 1.2 0.23 30

These extracts were prepared by being heated at 96-98°C in 10 volumes of distilled water for 60 min,

and then filtered through a mesh and lyophilized with a freeze-drier.

EAERERE O G EIT % 2ADEIER & HAIOR S RN OMRE L, &
HRARTF AD~Y T A~ORGHEIL, PiREEH-XAFICEEND &M
ESNDFERE T AGREIVKIHELZWHEZEE LT, Glibenclamide &
geniposide I XF0YEHi%E (Osaka, Japan) 75 HEA L7,

3.2 BFEIRFIHE~ 7 A DAY L i 5751k

STZ-HEJRIFRE~ 7 A1X, ddY REEME~ 7 A (4 #H s, Sankyo Labo Service,
Tokyo) @ E#HRIMIZ 150 mg/kg STZ (Sigma, St. Louis, MO, USA) % B [al# 5- 1 T
ERL L 7=, STZ 5 3 BRI 2 & IpE (648-987 mg/dl) (272> TS~ 7 A& pk
JRIRE~ D A L L, ZHUCHEEZ GO ddY R~ 222 br— /L E
BRI Wz, ~ U 2AOFBBREEILER 256~26 C, M55 % T, FRBIRH] 7-19
i Cfi % L. CRF-1 &fF (Oriental Yeast Co., Tokyo) & /KiZHH#ERE L=, 38
A& L7 STZ-FEIRIFRE~ ¥ 2 D M 2 HE L 7=t . BhEusEE i & X
(30-300 mg/kg) X i Glibenclamide (0.3, 1 mg/kg). B/ RS2 B pl A3 2 = | ([l
Ma+F- 2R 4y geniposide (10-100 mg/kg) s B AE CREMENIC HLAI# G- L, 6 FF
IR\ SRR PRI L7, MVE A2 BLEE L. fLiE P O FEREIRIG ST A — X —
B2 HE L7,

NG R L STZ Hi[al#e 512 K 53538 L 72 HFD+STZ-FEfRIFRE~ 7 A1
=i fH Diet D12492 (5.2 kcal/g, 60 % of the calories from fat, 20 % from protein and
20 % from carbohydrate. Research Diets, New Brunswick, USA) ##5fH L. 5 Hii~
U A DRFFIRMNIZ 150 mglkg STZ Z #fllkiNEe G- L CIER L 72, STZ #%¢55- 3 T2
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(2 A (465-654 mg/dl) T D~ 7 A% HFD+STZ-FERIFRE~ 7 A & L CTHW,
Wn % &7z CRF-1 BRI ddY RMEME~ T A& 2 hr—/L & L TERIC
Wiz, ~ 7 A BERBEILER 25~26 C, 1A 55 % T, MIRRE 7~19 K
THE L, B LKILHE BERE Lz, [IUEf-=F 2 (300, 500, 1000 mg/kg) %
WM AR OE L, e =% 245 1, 2, 3 MM (C HFD+STZ-HE RN HE
~ U ADEER L ORI, fOKEEZRESR, IR DRI Lz, igE<eHF
i, F2 FAERG. PIIBARNI 2 Wl L. ZhoicE £ D SRR ST A — 4 —
s HE L7,

3.3 T A —& —IESHE

% % 25°C. 5,500>g (TOMY MX 150, TOMY SEIKO, Tokyo) T 5 43 [tz [0 %
FiEEG, MBHEIZ AT «&—7 2= (TERUMO Co., Tokyo) % HWCHIE L
7= MAERE FRIZ FRRORIC L W EH L, BERFRE~ 7 2 OIfkEE & 85 mg/dl
(IEH~ U X 14 B R R O M E) OZEND, IS 25 L, Y
B HRT & P58 O MUBEE 0 75 % MBS Ny O TR L /5 TR L9,

MFERE T3 (%)= (b-a) / (b-85)><100
b : SEWy e 57l O M5 E
a : W H-1% O s E
85 : IEf~ 7 A D 14 Wi & ks O 15 b i

MigA > A2V AMEIFA A Y AHEF >~ ~ (MORINAGA Co., Yokohama, Japan)
EHOCCHE Lz, MECHENY 702 ) MMEE 2L AT va—UEIZERE
NDE-TA MU a—3Fv kh (Wako, Osaka) Z FHWCHIE L=, TNF-o fEiZ~ "
A TNF-a % ; (R&D Systems, Tokyo) THIE L7z, L7 F U HIZ~ T AL T T
> % v b (R&D Systems, Tokyo) # FHWNCHIE L7, HEBENSIGEAMEIL NEFA
C-TEST %~ b (Wako, Osaka) % F > CHIE L 7=,

3.4 FFlighe i ik
Folch J5ik%fd » T JiFlgh ORISR & hil ) L 7=, 40~60 mg D% B> T
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500 pl @™ methanol % AN % | BE I A 8] > T b FEy A€ F A F— (VP-5S,
TAITEC, Saitama) Ty L 7=, iRz ke 7 7 A BRE I AN 2, Tt~ A
7 aF 2—7% 1 ml ® methanol THEV, (2 1 ml @ chloroform THEV Y, Heise 4
7 ZRBE I AR LY LTc, £ L TR T 40°C, 30 ZrfimERhH L7z, =ik
B L Th 5 methanol/chloroform (2:1, viv) #&#&% 5 ml % THlx.670>g (TOMY LC
06, TOMY SEIKO Co., Tokyo) T 5 430 L7z, EyEIC 1 ml Z8B K& N &%, #sfE]
BAMLT, 5CT—METH, FEesBLT, n—X ) —= XKL —XF —
(TOMY CC-105, TOMY SEIKO Co.) “C 30 47 MR M L 7=, IEAMEIRIC 100 ul @
isopropyl alcohol/Triton X-100 (9:1, viv) Z/Mxigf L, g~V 7 V&V K& =
AT v — L& RJE LT,

35 WEAMT. A AU AR EE HOMA-IR fEGHR 5154
KA T X R B LRI REE T L~ T X & 12 B A L2k, L
a—R (15g/kg) F/oIFMEAEEDOAL LAY UEEERNKRE L, 5% 0B X
U* 30, 60, 90, 120 53fH] & MREFAYIC MG F O MBFE & 1 > R Y AEZBIE LT,
12 B R O MG PO MPE S A v AU fEEZ VT, LD X ) 725tH
K2 k> THOMA-IR [EZFHHE L7-, HOMA-IR = #a MAEE (mo/dl) x a1
2 B (uUImI)/ 405 @9,

3.6 HRAICEIT D 7 a— A IAARIE

K DUWTIZILFEF = F A (300 mg/kg) %5 6 BEI#412 STZ-FEIRIGHE~ 7 A
Db T AfpaftLiztk, 35T D 2ml A > AU > (10 nmol/ml) TF4EF 7=13R
£~ ® Krebs-Henseleit buffer (KHB, 0.1 % bovine serum albumin (BSA), 32 mM
mannitol, and 8 mM glucose) HC, 95% 0,/5 % CO, 54T 30 /7filA > F =
—bhL7, IC, BT A% 2ml A > A Y > (10 nmol/ml) FE £ ZIIARLE T D
KHB (0.1% BSA and 40 mM mannitol) HC, 29 T, 95% 0,/5 % CO, 5T 10
A v Fa_X—K LT, EBIZ, BT AFZ 2ml A2 ZA Y > (10 nmol/ml) 17
TEE 72 I13AR1E F D KHB (0.1 % BSA, 1 mM 2-[*H]-deoxy-p-glucose (2-DG) (2.25
uCi/mmol), 39 mM [**C] mannitol (8.5 uCi/mmol)) H1 T, 29 T, 95% O,/ 5 % CO,
SMETL0 A v F 2X— K L7, BT A% 0.5 N NaOH &R IZ Vi, 60 T,
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1RERMRZE A % 2_X— M LT, MR L7, 100 wl Bk %z 4ml v > F L—3 =
WP (Triton X-100: methylbenzene, 1:2) ®OHIZAIL T, BT AFHIZE D IAE
T ED JEHEME 2 JE Lz, sHESR[MC] 133y 7 7T o v REIEME E LT,
AR B THE LW,

3.7 Z NI BoRITE
i

FEIRIFRE~ 7 A D KERF#A 100 mg %, KO _EIZEV= 0.5 ml @ 0.1% (Viv)
Nonidet P-40 % & ¢ Buffer A[10 mM Tris at pH 7.8, 10 mM KCI, 1.5 mM MgCl,, 1
mM phenylmethylsulfonyl fluoride (PMSF), 0.5 mM dithiothreitol (DTT), 5 pg/ml
aprotinin and 10 pg/ml leupeptin] FIZ AL T, EEH (VP-5S, TAITEC, Saitama)
THH:L. 4 C. 1,000xy (TOMY MX 150, TOMY SEIKO, Tokyo) T 10 435 0>
L7z, XL v % BufferA THEBELTHH, b o —E4 C, 1,000>g T 10 %
M0 L7z, 2L v b % 0.1% (v/v) Nonidet P-40 % & ¢ ¢ Buffer A CHME L T,
4 C. 10,000>g T 20 Zrffdizlr L7z, b > F&ffaEED sample & L7z,

Bonl EEEH LW TAFT v 7 Fa—71ZB LT, 4 C, 150005y T30
sy L, B b=k 0.5 ml Buffer B [10 mM Tris at pH 8, 150 mM NacCl,
1.0% (v/v) Nonidet P-40, 0.5% (w/v) sodium deoxycholate, 0.1% (w/v) sodium dodecyl
sulfate (SDS), 0.5 mM DTT, ImM PMSF, 5 pg/ml aprotinin and 10 pg/ml leupeptin]
T4 °C, 2 Frf], A% L7-, ikl 4 °C. 16,000>y T 20 Zrfm.o LT, &
STz B3E A M E 4y 0> sample & L 7-C9,

Sample

Western blotting

PR T E 10% £721E8%SDSAHKY 727 VLT 2 K7 LVERIKE
(SDS-PAGE) (2 X W 3B L7-, Ny 7 7—H& 753 E (Mini Trans-Blot Cell,
BIO RAD Laboratoris, CA, USA) |Z L 0 S & 737 ' % polyvinylidene
difluoride (PVDF) & (BIO RAD Laboratoris) (Z#5%5- L 7=, PVDF JI5% Blocking
buffer [5 % non-fat milk, 0.1 % Tween 20 % & 7 ¢ Tris-buffered seline (TBS, 3 g/l Tris, 8
g/ NaCl, 0.2 g/l KCI, pH 7.6)] T1Wffl7 v v %7 Liz, %Dk Wash buffer
[0.1 % Tween 20 Z % ¢e TBS] T 3 [El¥i L, GLUT4 Hitfk (G4048, Sigma), £V
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AL A =% —8 Akt FiK (9272, Cell Signaling Technology Japan, K.K., Tokyo)
BEOVAKt U ig{l (Ser 473) Hifk (9271, Cell Signaling Technology Japan) (2L Y
4 CT—WepOi &H 72, Wash buffer T 3 I L7, ~ A F 22— B 2
RPURIZ L0 =R T 1 RFRSOS SH 72, Wash buffer T 3 [BIE# L. ECL Plus
Western Blotting Detection System (GE Healthcare; Buckinghamshire, UK) % H >,
YT TNA A=V T FF 4% — (Typoon 9410, GE Healthcare) (Z THiH L7z,
i U7z % > 237 1% Image QuantTL (GE Healthcare) (2 X 0 fi##r L 7=,

3.8 TR b WEHE S 7z TNF-o i, L7 F AME & leBERE DA oW & J7 15

K& HWIZILUFE =% & (1000 mg/kg) $¢5-1, 2, 3 #H[E% D HFD+STZ #EJR
JRE~ 7 A D BT IR & Plig (FFEE 0 ) TR AR L, EEZ2HE L
7=, =D, ME O Krebs-Ringer phosphate buffer (KRPB, pH 7.4) % 1.0 ml
media/100 mg #Hfk & 72D X o1&, MRS T T 2 W TR Z
25-50 mg (Z/hE < Ylo 7z, TEOKEZHE T T, o 7- BSA(49/100 ml) &
glucose (1 mg/ml) % & ¢e KRPB % 1.0 ml media/100 mg #f% & 72 5 L 9 I AT,
37 C. 2WMIREA > FaX—F LT, £D%, EZRILL T, FFEHshz
TNF-a JJE, L 7T 8 LN I me e i & e L 7= 6Oy,

3.9 NRWGAER T FE OO & E 5 1%

0.4~0.6 g DJIENi#HAEEREL L. Phosphate buffered saline (PBS) T¥t-> Th b,
HEPES buffer (0.1M HEPES, 0.12 M NaCl, 0.05 M KCI, 0.005 M glucose,1.5 % W/V
BSA, 1 mM CaCl, pH 7.4, 1ml media / 100 mg tissue) {2 AL T, »H I T/hE <)
%, DI RREIRZ 500>g C5 srfEO L, MEOREZECTT, Lo
AAEZ 1 mg /ml =2 &7 —+F (Type II, C-6885, Sigma)% & A 7= HEPES buffer
AT, 37 C. IREA v Fax—a L, BETS5M. 300xg Tl L
72 FEOWE 2% C T, EJEIZ HEPES buffer 2 AfLC, IR T 360>y, 10 4y
O L72OY, B ol LMl (TERAHIN) BiBiE 10 ul 2 B> T, AR
(OLYMPUS IX71, Tokyo) CTHIZZL Th 56, 1 A F (OLYMPUS DP70, Tokyo) C
200 IR LR B B2 k> 72, ko725 H% Image J CTHEMNT L C., HilamfE
ZHE LT,
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3.10 7 —X OfFHT 71k
FBRT — 2 ITFME £ ERERRE TR LT, U XN R D TR
(%, unpaired t-test # W THRE L7z, P=005 2 HEEZOKEAEL L,
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BAE R
4.1. STZ-BERIRRE~ U R BT B P EUBEBR OB ED R
41.1. STZ-FERFERE~ U A & IEH ~ 7 2 DL

3 WEfilffa R L7z STZ-HEIRIFRE~ © R & [R] LR D IEH ~ 7 A ORE TS L O,
PR L OUMIGA > AV U, RUZUEY R, =LA77 v —/Li% Table 3
s Lz,

Table 3. The different characteristics between normal mice and STZ-diabetic mice

Normal mice STZ-diabetic mice
Body weight (g) 36.3 +0.2 34.9 +0.4"
Serum Glucose (mg/dl) 129.8 +2.9 915.4 +54.9”
Serum Insulin (pg/ml) 1020.8 +68.6 299.0 +31.6"
Serum Triglyceride (mg/dl) 100.2 %5.2 150.4 +£13.3"
Serum Cholesterol (mg/dl) 135.4 +3.7 168.4 +4.4"
HOMA-IR 3505 21.6 £2.47

Table 3 showed body weight, serum glucose, serum insulin, serum triglyceride and serum cholesterol
levels in 3 hour-fasted STZ-diabetic and age-matched normal mice. Values represent means +S.E.M.
of 4 data (normal mice) and 31 data (STZ-diabetic mice). ~ P < 0.01: Significantly different from

normal mice.

STZ-HERIFRE~ U A DKEIL, IEF~ 7 ATHAFEIE T L, bEE(915.4
mg/dl) IZIEF~ 7 A (129.8 mg/dl) DK 7 f5Eh > 7=, STZ-HERIFEHE~ T A DL
A AU B (299.0 pg/ml) 1%, EF~ D 2D (1024.2 pg/ml) LV HAEIIKT
LTEY, MR Z7UEY RELME2 VAT 2 —/VEIE, EFE~ YR L
NRTENENHEIZ LA LT, E72, 12 FEf#aA L7z STZ-HERFRE~ & A
O IMAEE & MIEA o 2V AEZFIA LT A A Y Ui Z2 "3 HOMA-IR fE
BEE L7z, STZHEREHE~ 7 A D HOMA-IR fEIZIER~ 7 ADME L U # 6 {5
BN EInD, STZ-HERFRE~ U AT A AU UREIERNFEL TV D &
RIE STz, STZ-FERFRE~ ¥ A X @ bR L O Mg bV 70U RE s
AIE 2 L AT 2 —VE, ARG A Y E, A A ARGIEE R LTz,
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4.1.2. STZ-HERFERE~ T 21T 5 P EudEEH % 2 35 L O Glibenclamide @
I L k9 2 B2

3 BRI L7 STZ-HESRRRE~ 7 A IS BhEGE I B % % (30-300 mg/kg) 35 &
O OB SRIBIRIRIE T & % Glibenclamide (0.3, 1 mg/kg) % JEENFE5- L, ok
RE T TG 6 IR O IR RO L ZFR~, Figure 1 1ZR L7z,

(mg/kg)
H,0 BOF BOF BOF Gle  Glc
30 100 300 03 1
O -
S 10
5]
g 20
S
§40 * %
L 50 1 o
2 **
7 60 1
**
70

Figure 1. Effects of Bofutsushosan (BOF, [/ J&li# 22 #) and Glibenclamide (Glc) on the blood
glucose levels in the STZ-diabetic mice. Serum glucose levels were measured before and 6 hours
after i.p. administration of BOF and Glc into 3 hour-fasted diabetic mice. The values are expressed

as means+S.E.M. of 4-10 data. "p < 0.05, " p < 0.01: Significantly different from H,O control

group.

B G 2 = 2 2 1%, 30 mg/kg D58 CIEK 25 %, 100 mg/kg Tidf 43 %,
300 mg/kg TIHHKI 57 %, STZ-HEIRIFRE~ U A D MBEHE A 1% T &, &R
(A B ERE FER %275 L7, Glibenclamide 1% 0.3 mg/kg O 5-8 T3k
29.9%. 1mglkg TIIAI31.4% MFFHELMRE TS, AELRMER TEHZ L
7o #% O BERIFIAEEIE Glibenclamide 1B BRI B = % R & [FERICIEEN & 512
£ 0 MbERE TER 2R Lz,
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413. STZ-HERFERE~ U AIZH1T 5 P Eud B % 2 36 L O Glibenclamide @
MIGA > AU MBI 5 52

3 EfMa R L7 STZ-HEIRIFAE~ » A ICBAJEGEEE L (30-300 mg/kg) 36 LY
Glibenclamide (0.3, 1 mg/kg) #[EFEANG- L, #ANREE T THL- 6 Fpfi# O IiE
A AU EZERIE L, Figure 2 (2R L7z,
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Figure 2. Effects of BOF and Glc on the serum insulin levels in the STZ-diabetic mice. Serum
insulin levels were measured before and 6 hours after i.p. administration of BOF and Glc into 3 hour
fasted diabetic mice. The values are expressed as means+ S.E.M. of 4-10 data.” p < 0.05, " p < 0.01:

Significantly different from H,O control group.

KXFRREE & T, BHEUmEE = % A (30-300 mg/kg) 1% EKFEIC STZ-
PERINRE~ 7 ZADMLHA AV AMEZ A B EA Sz, PRI 20
30 mg/kg DI G- &N DA ERIMIEA AV AMED EAVERNR® Hiv, 300
mg/kg OFe 5B TIIEL 5RO 2 {FH1 X 72, Glibenclamide (0.3, 1 mg/kg) #
5. 6 RFRZ ICITKRHREE & LR CTHEIC STZHERIFRE~ TV ADA AV v k5
YER %7/~ Uiz, BhEiEEE = % A Glibenclamide & [RERIZ, A > AV > EHAE
M & MpERE TER 2R Lz,
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4.14. STZ-HERFERE~ T AIZH1T 5 P Eud BT % X 35 L O Glibenclamide @
MmiF~Y 77Uk Y FEMiFa b RAT v —Ixtd 5 w5

3 WA AE L7z STZ-FEIRIHE ~ © AP EUAEE =% X (30-300 mg/kg) ¥ &
U Glibenclamide (0.3, 1 mg/kg) & MEFENT G- L. #ERIRE T TG 6 Kl i
HEHRUVZUEY MELmE=a VAT 02— LEZ#IE L, Figure3 & Figure 4 (Z
T~ LT,
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Figure 3. Effects of BOF and Glc on the serum triglyceride levels in STZ-diabetic mice. Serum
triglyceride levels were measured at 6 hours after i.p. administration with BOF and Glc into 3-hour
fasted diabetic mice. The values are expressed as means+S.E.M. of 5-10 data. "p < 0.05, " p <

0.01: Significantly different from H,O control group.

STZ-BERIFRE~ 7 A CFN T AKHIREE & b~ TR EG@E B % 2 (30-300
mg/kg) IFHEKGFRICHEERMGE Y 7V Y NMERE FEHZ R L7, 30
mg/kg O£ -5 T 18.6 %. 100 mg/kg T340 28.7 %. 300 mg/kg CIE&) 60 %.
STZ-WEIRIFRE~ U ADE MG R U 7V REREF I, ZhdOEMRIX,
100 mg/kg O 5-50 b A B2 BAER 23589 b7z, Glibenclamide (%, STZ-
FERIFRE~ 7 ADIMIFE R Y 7V v ) MEICHBREEL RS hhoT,

23


http://lsd.pharm.kyoto-u.ac.jp/weblsd/c/begin/triglyceride
http://lsd.pharm.kyoto-u.ac.jp/weblsd/c/begin/triglyceride

250

S}
g 200 T
B —T
o 150 *k *k ** ;
D
2 100
©)]
g 50
&
) N D

H,O BOF BOF BOF Glc Glc
30 100 300 0.3 1

(mg/kg)

Figure 4. Effects of BOF and Glc on the blood cholesterol levels in STZ-diabetic mice. Serum
cholesterol levels were measured at 6 hours after i.p. administration with BOF and Glc into 3-hour
fasted diabetic mice. The values are expressed as means+S.E.M. of 5-10 data. p < 0.05, " p < 0.01:

Significantly different from H,O control group.

STZ-FERIFRE~ U A TN T, PIRUABE B = & 2 (T MF = L AT v — L
Y%7 L=, 30 mg/lkg 4% 58 CIEH) 28.4 %, 100 mg/kg TIEAY 28.6 %, 300
mg/lkg TITFI 29 %, (ML 2T o — U lEZE F &7, AKBEE L T,
30 mg/kg #5820 b A E 2B IER RS b7z, —J7, Glibenclamide 13 STZ-
PEPRIRE~ 7 A DIMIE =2 VAT v —/UEIZKk LTS Imglkg D% 5 80 A E 72
M TR &2 Lz,
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415, E%

fa R 6, PiEUR BT A TN R IS X - TH STZ-HERERE~ ¥
A DR MPERRA AV AE, @MY 70 'Y NME, @2 A7e—/El%x
BE LTz, R OBERIE AR Glibenclamide & JEIVEPNEEEIFY 512 X V) & B0
A AV M, EA VAT = MEESEE L2 L, ERENRSOFR)
PERTATT BTe, FTAREBRTHW LN STZ-HERFRE~ 7 AL, A R
VOTUARE ) B B0 TV D I BUBEIRIEE T L ORHE L O o TV D 2 & b RER
T =6,

STZ X gD —HAMIE L, 4 AV VOB WREEKR T I®E5HD T,
RAH R DO HE OFI R OAR T LTI A= DO TTHE 27556 L T 18R 72 ) b
WA 2T 5, 7o, A VAV ANERHORZIZE D ARVEVEZMEY X—F
(hormone sensitive lipase : HSL) OFLEZ T, BHENO KU 7 U &® D K5y
i3 TLHE U, AR EE S R BT AT 5, — 7, M TRIA S L7z
L., R ZURY FEearvzxrao— Lo e LTHBICHEA L, FiEONE
G RRMNTLET 5, X512, 4 AU AEHAREN VLDL (very low density
lipoprotein, BKILE U R ER) AkERET 20T, NI Z7UVkY REENS
WVLDL PREIZW S D, Mo siusd VIDLIZ ) AER Y X—%
(lipoprotein lipase: LPL) T/#fiE S, =L A7 o —/,LE{A?D LDL (low density
lipoprotein, {XtLE U AREH) (IZ2{bT 5, LDL (S-SRI O R I
E9 % LDL A EE2 4 L CHIIBNICED iIAE N 5, HFHIIBICED IAEN DR
AL AT m—/VE, BRI S, NP E LD, BERRIE TiE LPL
TEPEDME T 5728, VLDL O e & S, e b U 77U ' U MREEIC
%, TOIEMN, FERATIE DL AR LD LT, a2 7 —Laqg
BEHm< 25, bbb STZHERFIE~ 7 AL m UBHE, KA > A U A,
WIMERY 7Y FMELEME VAT B MEOREEZ T Z L2725 &
Ez b,

ARRZECTIZSE T, BHRUBEE L &% A A STZ-FEIRIFEE~ 7 2 D IbER: F1EH %
AT ENRBD O, PR X 2 O AR T {EH X Glibenclamide & [F]
Bl A 2 Y U EE BRI e D, BIERER T & 2 o bR TR
MEFIITA o 2V o iMEEE B 5-T 5 L B bivle, I, STZ-HEIR

25



FRE~ D ADOEm M) 7Y MEEEa L AT v —/UEICx LT, BhREIEHE
T % 23 KL O Glibenclamide DM 2 bige L 72, £ Of5 A, PiJEUEEE #— % 2 100
mg/kg 75 300 mg/lkg £ TORGETHERIMG N 7V &Y RETEHANED
bz, FmiEa L AT —izx LT, BAJREGEE RT3 2 30 mg/kg 7> 5
300 mg/kg D H- B CIIKE G L g U CTHE 2B TER 27 L, BhRamEE
X, MY 70k MEOETHERLY, M= L AT o —/HEDOR T
HRERW & & 2 L7z, Glibenclamide |X1fLiE = L A7 v — WEIZ K%} L e sh
ERRLNEN, ME Y 7 V'Y MMECK L TRHRE RS, WP
ST DRI VPN D TH o7z, PGSR T F 2D STZ-HERWEIE~ ¥
ASDIEPEN BRI X - T, RIIEECEA 2 AE, mifiF ~ Y 7Y
U NME, @2 VAT e — U EOWEENSHR TE L, £z, PRiEE
BommiE ~Y 70D FMECKT 2 8Eh R, MBI D 2 VN Eimig = L A
T — UEICKT DR & Bl DT Lo TA LD ARBERE X b,
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4.2. STZ-HERIRB~ UV A BT H P AGREBT X 2 B L UHERAR (RBERA. B
TH. fMEA. REF. PR, FURA) OkEDR
42.1. STZ-FEPRIFRE~ U AIZH 1T 2 BRI I B % R 36 L OMERRAEIR (R8 %
Al AL Al fREGEL PRSI FIRA) o BRI e 2 R

By JRLiE BE B IAE AR SO RN B LT D 6 DD 7V —F I STV 5,
1. EFRHA (TG, BHE., A2, #igN). 20 Al (KE, . HE)., 3. fits
A QEA, FigE. BOE, SR, JIE). 40 BEEVED GEA . IIET-. A8, 180).
5. HRIA (MUm. ATEE, IS BT, EEAT). 6. FURAI (B, WAL REE), 3
IRl A U 72 STZ-FEIRIAE~ 7 A B RS BEH T 2 X F6 JL O R\ 2 Hiok# i A=
X A AN G L, MR N TG 6 R4 o UfE R~ 1E A 2 Ak R
BELLEEE L, Figure 5 128 Lz, AWK ARK T 20 HEIX= % A DEY
REEHERNOMHE LT,
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Figure 5. Effects of composed crude drugs in 6 groups of BOF on serum glucose levels in
STZ-diabetic mice. Serum glucose levels were measured before and 6 hours after i.p. administration
of BOF and each composed crude drug into 3-hour fasted STZ-diabetic mice. The values were
expressed as means +S.E.M. of 5-15 data. "p < 0.05, ~ p < 0.01: Significantly different from H,O

control group.
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B EGE B = % & (300 mg/kg) (KRR & b TR E AR MBERE TER AR
L7co T OEMARERASE—RER, E TR MEAL mEE Al FIR
FIOVEA &k LTz, BEAITH D METX A (10 mg/kg) 1359 21.5 %, BhJE—
X A (10 mg/kg) (359 21.8 %, FiFFTF A (10 mg/kg) 154K 25.7 % IUBEE % B T
S, KRS i U CHERMBERE TMERZ R Lz, Lol R URERA
TohHELZTF A (3mglkg) 1% STZ-HERFE~ U 2O @ MR Lo
7oo BHJELE FITRITRBRANIZ T CTlde, BRI THLH 5, F UMEAITH
ZHEE T 2 (30 mg/kg) (359 43.4 %, JIIE =% A (30 mg/kg) 1359 28.3% HE
(CIUHEE 2 FE T S, FEFET 3 2 (100 mg/kg) DEEENR2 o T2, fREGE| o
(2 KR BREE & il L TS =% 2 (100 mo/kg) 1359 27.7 %, [UFEF = Z (100
mg/kg) 135 26.6 %, AETF A (3mglkg) 13K 34.6 % MAFEAZ A EICET S
Wiz, NEIFMEAZ T T, Al chd s, [ UHFmAITH DA
T A (30 mg/kg) 1349 31.1 %, IMBEEZ B T S, AKGTHREEE il L CTHEE
MAERE TER 278 Uiz, 18 TAI & FIRAN STZ-HERIGHE~ 7 A O & AFEE I 52
Lol
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422. STZ-FERFERE~ U AIZHIT 5P RuAEHT F X 6 L OUbERE TEH %
R UTEHERCERR (FERA. fREAl, MRE, HAnA]) oMmigA R AEIT S
DR

STZ-FEPRIFRE~ 7 AZRIT DIIEA > AV MEIC KT 2 PG A E IR = % 2 D
R & MBERE TR 2R U TRl R (BERAN. faiAl, fRENA, Hfndl) —=%
A DR el Uiz, 3 W& U7z STZHERIFRE~ 7 A (CIUHERE FIEM 2 7R
LT HERAESE A IEEN T - L, #ERIREE T O8R5 6 Il O Myl A > A U fE
Z W& L. Figure 6 (ZEbie L7=,
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Figure 6. Effects of composed crude drugs in 6 groups of BOF, which lowered the high serum
glucose levels, on serum insulin levels in STZ-diabetic mice. Serum insulin levels were measured at
6 hours after i.p. administration of BOF and each composed crude drug which lowered the high
serum glucose level into 3 hours fasting STZ-diabetic mice. The values were expressed as means =+

S.E.M. of 5-13 data. "p < 0.05, " p < 0.01: Significantly different from H,O control group.

FHRHNT I HFRE T X 2 (10 mg/kg), F#KHA & fF#HITH 2 PHETF 2 (10
mg/kg) &FRigRT 2 (10 mg/kg). fiREH]Td 5@l % % (30 mg/kg)., fiFEA
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THHEE T A (100 mg/kg) & AETF A (3mglkg)., FFHFITHHAFHEL X
Z (30 mg/kg) 1IKKRREE & LR THBEICMEA v AV AMEEEinSE-, L
L. #5340 & hRAlch D )BT 2 (30 mglkg) & fEEKITdH 5 ILFEF-= % A
(100 mg/kg) 1THE2A AV VEIWER 2 /RS 2o T, LEDORER NG, Bh
JEGE B ORE R A K O MBS FIERICIZ, A v 2 VA T D ER & &
RUWMERDR S D EE A b, 1E- T, BRSO MmAER TERIZIZA R
U Vil A ARE T DR & A A U RIS BE S U WERBS R 3 & 5 AT
BN D LB X BT,
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423. STZ-FERFERE~ D AZHIT D EUBEE R T F 236 L ORISR (FR
Al WAL REAL AL PRR, FURA) omiE RV 2V 'Y RMEICKT
% 5

STZ-PERIRE~ V7 ZADIyg b U 77V & U NEIZ Kk 2 B R 52 Sk i AE 3K
(GEEA, B TA, fREaEA, R A, FIRAD) =% 2AOZRE I LT,
3 WEfEIAE A L7 STZ-FEIRIHE ~ © AP EUA B s a4 3K 2 IR e N e 5- L, #
BIRRE T TG 6 R OmiE Y 7'V v U RiE4FH~, Figure 7 (28 LT,
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Figure 7. Effects of composed crude drugs in 6 groups of BOF on serum triglyceride levels in
STZ-diabetic mice. Serum triglyceride levels were measured at 6 hours after i.p. administration of
BOF and each composed crude drug into 3 hours fasting STZ-diabetic mice. The values were
expressed as means +S.E.M. of 5-15 data. “p < 0.05, " p < 0.01: Significantly different from H,0O

control group.

STZ-WEIRIFRE~ U ADEMIE NV 7 U & REICK LT, fREHTH 5 F5E
T A (100 mg/kg) & fREMAITH B ILFET=F A (100 mg/kg) O A3 7K%fHREE
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JRGRER L O IYE b Y 7Y ' U RMEOKTIEMIL, e+ LRI L - THE S
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4.2.4. STZ-FERFRE~ U 2 2B 2 PGEIAE R ¥ 2 36 L OMAUESR (&R
AL E AL fREEA ., MR TRARRALL FIIRAD) oMl = L AT v — VB R
DR

STZ-FEIRIFHE~ U A DG 2 L AT 1 — /VAEIZ %7 5 [ R EE Bk plc A= 3
(FEFRAI. WA WA, MR Rk, FURA) OhRE g LTz, STZ-
FERIARE~ © 2P EUE B O i AR K 2 JEIE N B - L. MR IREE T T - 6 IRf
W% OIME = AT v —/UEZ G, Figure 8 [ZHlg L7z,
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Figure 8. Effects of Composed Crude Drugs in 6 Groups of BOF on serum cholesterol levels in
STZ-diabetic mice. Serum cholesterol levels were measured at 6 hours after i.p. administration of
BOF and each composed crude drug into 3 hours fasting STZ-diabetic mice. The values were
expressed as means +S.E.M. of 5-15 data. “p < 0.05, " p < 0.01: Significantly different from H,O

control group.

REHITHDHMETF A (10 mg/kg)., EE=F A (3mglkg). FFKA L fEmAl
AT A (10 mg/kg) THAKKEFREE & bhis U C STZ-FEIRIFRE~ 7 A DF E 72 1.
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Ha L AT — UEORE TEHZR LT, MEWEITH S ILMEF=% 2 (100
mg/kg) 1XIiE ~ U 77U &Y MEOREMERLAMIIME = L AT v — /L EIZ-DWn
THRIBEL LR THERBMERZ R Lz, FRIFITH LA FEF X (30
mg/kg). HHFIFI & FIRAITH DI (100 mglkg) HAEIC STZ-HERFRE~ T A
DM VAT B —/MEZRET I8, 1Z0OERKIZOWTCIIAE 2B TIEH
DFBD B> T,
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425. EE

ARAFZETIE, STZ-HERIFE~ 7 X & W TC, PhRUREEL 2 ik L C U 5 A
HBROPERIFRE /N T A — X —ZkT 220 R %, PhRGEEBOZE L gL, £+
DOfE %A Table 4 ITF & 7=,

Table 4. Effects of composed crude drugs in 6 groups of BOF on serum parameters in
STZ-diabetic mice.

MAEHE A AV ME FUZUEY FME a7 08—/
195 JL e B2 xR 1 L Ll
FEARHA PR3 ! T Ll
B l T
A%
GEL Ll )
T A PN
A
H
fifT Al gz
RIS
5 JE ! T
Fif Ll
NI x
i B A Ll T
HitE+- Ll Ll !
1B Ll T
A
Rl =L
OF S Ll T l
NN Ll
ot !
HI PR A ol l
CRe]
Fip Ll

The change between 0~25 % was showed as | or T ;between 25~50 % was showedas | lorT T,

[

—
—
—
«—

more than 50 % was showedas | | lorT 1 1.
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FERAN (BRFE. BIE. A, IR ITERNSFEMEITIC L - THRE, W%
EENOIHEBSELEGETH D, BNIFITH. IAIE L Sbivd, Table 4
(R LIZE DT, BiIRUEABEBORIZRER & LT, BIR, A% RidkraE
FNTNDD, AELLSORRE & PR, FIIRTAKTBRE & F~ T STZ-FEIR i &
~ U ADMAEEEAEICE TSI, ZOHRTHRE, R EFITITA R v
BEBEEEE R LTz, BLEDORERNS . Ik BREFR & L THEITOY
D AEIRIT STZ-HEIRIFRE~ 7 ATk L TR FER 2R3 2 Edbholz, =
O MLFERE TIERBEIFIC A o AU EREHREE R 3B 595 2 L R S T,
FRAFN O & FiTIE STZ-HERFIfE~ 7 2 D MPHEOMIZmME =2 L AT v —/L
EBAR T SH 7o, BRESOHRIIR O MUBERE TR & Mg = v A7 v — LR
RS OBIEIEIA LS TE o 720y, T SN D REANT, HERIE
B~ 2 2B WNTC, MR TIERE a L 2T o — UK FTERHAET 5 2 & %1
HMT LT,

WAl (KB, T, HED) d kS IBONEY % IO TG LT,
e NS A FHE T 2R N B 5 L Sl TWD, T ORERAE S TRNE
LT BEIRIFAE XD A — 2 — Tkt L CEBER 2R S o 7z,

fiiemiA CEEM, SRR, BORL. FRSEE, JIE) 13ERkN S RN ERME £
(IHEME BB, EOREWE &2 0N AR Ut 2 1 K F 7o 13805 &
LR THOWOND BT Z WS, fiFmEAloh T, HEORIIR, B, 17523
Kt BREE & e C STZHEIR e~ 7 A D MPEHEIC A B2 FIEA 2R LT, &
HSOMIIR . BIR D MAERE FEMRIZA o 2 ) VBB 5T 5 2 L 2B 6 Mnic L
7o fREEEANZ, STZ-WEIRFRE~ 7 AIZBWTC, MbERE FIER & A v R Y il
EEER 2R Ui, #EEOEITMIE RV 70D RESMIEa L AT 1 —/1
IR E RS e dr o T, JIEIXMBERE TERZR L2, A AU R
Mg ~Y 27 Y &Y MELIIE 2 L AT o0 — UEICE R A2 RE R0 -T2, FfEIT
Mg ~U 7V &Y MEOK FIEHOAZEZRL, fEAlORTH, il L7-EM
MRS To FFIC L DM U 7 V&Y RMEOIK NEMRIL PPAR-y 1%
MAL S, FlEO U 7V &Y FEFEOBDERICEYS 95 2 EhmE shT
1/\5(55‘ 56)O

fRENA (GEZ. IR, AE. WBA) IFEANRK TH 5 RIECHR ., APk
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BULEESE IR 70 & DI & MR S 2 RSB TT A 453, BEIRIPTIRAE C IR
MAEFF LA LAY I K o TWAD T, ke R#E 2 B9 A5
ZIZERIMASG, PTEGED., WL, MIRahse & & v D IREN
W SN TV B, REKI O THERIME -, fF I STZHIRKE~ 7 A D
M A BRI T I Ee, 2oHic, WEFDS DS L AEIL, IR T
ER LA A ClEEHEEER 2R Lz, LosL, BHE L ABERMENY 7V
Y MERL 2 VAT B — UBIZk U TR E RS 2o T, IWHEFIZMpERE T
ERZRLIEN, 4 RV VEBEER N 2o 7=, LocL, IWHEFI3iyg KV
Z7Ut) MELIGER VAT v —/VEGET Lz, [IUHEF MR TEH &5
BAHSEEIL, BIREEROEM B L T a2 e n ILFEFIXBG R
W OIER O P CEEARAF ZH o T ATREMEA /R STz,

FnAl (CHE. N IE, Bt WA 1T Fnfigth i L TR A BRI S
EEINTND, ZOFICATEEEIE N STZ-HERFRE~ 7 A DML 2 B T S
Too NEENMIEA A SMEZREML, MiF= L AT 1 — U EEZKT S 872,
STZ BERHE~ 7 AR T, ATHEDOAERITIERAI D RRFLHITR D VEH] & HAIE
LW, ZOHBNARHATH S, BTG = L 27 v — UELUSAOBER
JR/NT A =R TN s, BIREADOA D= XL HFET D
AIREPE N RIZ T & 72,

FUPRAD (B, 1A, FEEE) 13ENIER L TV D KRE RSN T Z & &0
9. ETfEERITH DR & HREICTH D EIRLSMNE. TS IR RE T
A= —DWEEHEZ RS RN T2,

LLEDS | BiRGEEEB OBERIG T A — & —1Zxt3 B VEH &k A SO EH
INBBLE L CHhIn, BREOMITE, AJSIE, bk FEA & Mg A > 2 U Y
IER. M2 L A7 e — UK NMERZBL Lz, BIRSCHE, HB5 . AEIL.
IMAERE FER & MG A R Y AEEIMER 27 U, JIEE. bERE FER O
Hros LTz, WHEIZmpEE FER EmE U 7k NME, M= A7 8
—UEAR FER &R Lz, 56> T, BhRGmE o mpERs N ERBETIZIZA o A&
U ilERE A BRI ET DAEME &L A 2 U ERRICEE S LR OB
B % AThEME 2 AL L7208, B G EE 0 3 EER AR IS STZ-BEIRIR E~ & A D if
HhY 7V Y ML a v AT r— Ul ZET Uiz, MRS B (IfE T
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X, My RV 70k MiEE a L AT o —/HMEOW 2T S 7, X
HERVZ7URY MEORZART S, BRECAEZE, iR, A3, Boftidimg =
VAT B —/UEDOHZART Uiz, BIEUEREEOIEHORNTIne DA E
D& RBEEERZ R T IAZROMETH D,

ILIAEF 13RS EUEA IR HL & [RIARIC STZ-HEIRRE ~ ¥ 2 IZ381T £ A S TEH & 1
BRUZU®Y) MEL G2 L AT e — MBEOMKETIERZ7R Lz, IUFET2585

BB O RIFUGEERICERE B2 B2 L7 ny, BiEmEE T & 13 R

&@\m$4yxjyg_%@bﬁﬂoko%:?\u%@ﬁn?\m%%@
MBERE TR 2 A 2 U CRBUESCE I B R 280 FEMIT G L 7,
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4.3. STZ-HERFRB~ U R BT 5 IR F =X AB L O EERLST geniposide D
ZhR
43.1. STZ-HERIFRE~ U AIZHIT D IUfE = F 2 B L OEE RS> geniposide @
MFEE L 65 2 FE 2

ILIHE - % 2 OB FEA Z BT 2729012, FERS7 geniposide DEH
&Lz L7z, Geniposide dO##1EZI3 Figure 9 1T/R L7z,

H
HO CH,OH

CH,0” =0

Figure 9. The structural formula of geniposide
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3 FEfa R L7 STZ-FEIRIFARE~ 7 A2 ILUfE =% A (30-300 mg/kg) F7-1%
geniposide (10-100 mg/kg) #HEMENEG L, #afIREE T C 6 KEf 14 O mpEEIZ
* BN F AT, Figure 10 IR L7,

(mg/kg)
HO GF GF GF GP GP GP
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Figure 10. Effects of Gardeniae Fructus (GF, [LI#E¥) and geniposide (GP) on the serum glucose
levels in STZ-diabetic mice. Serum glucose levels were measured at 6 hours after i.p. administration
with GF and GP into 3-hour fasted diabetic mice. The values are expressed as means=S.E.M. of

5-15 data. “p < 0.05, " p < 0.01: Significantly different from H,O control group.

ILHEF & 2§25 6 RFE % O MbERE FRL T~ & 2 A, 30 mglkg D L-&
U39 23 %, 100 mg/kg T 26.6 %, 300 mg/kg TIEA 28.4 % F EKIFHIIC
STZ-FEPRIAAE~ U A D IMBEE 2 A I T 7, Geniposide (% 10 mg/kg D%
H&CIImpEE TERZ RS e b DD, 30 mglkg OF 52T 21 %,
100 mg/kg TiI#J 235 % IMAEFEZ K T =&, AERMERS TMERNZA L,
Geniposide IZ [+ F AHFIZR30% GENTWD EHTESND, ZOEAF
& geniposide & [LIME =% R L D AHITHBEN R SN2 b IIfEFT %
A O MFERE FVEA I geniposide (2L > CHIEEZ SN D Z EAVREINT,
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432. STZ-FERFERE~ U AIZHIT D IUffa+ = 2 & L OEZRLS) geniposide @
MIGFA > AU AMEITKT 5 502

3 FEfMa R L7 STZ-FEIRIFAEE~ 7 A2 ILUfE =% A (30-300 mg/kg) L
geniposide (10-100 mg/kg) % MEMENF G- L, HEIKEE T C 6 KFffZ O o~
AV AMEIST T DR A, Figure 11 (2R LTz,
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Figure 11. Effects of GF and GP on the serum insulin levels in STZ-diabetic mice. Serum insulin
level was measured at 6 hours after i.p. administration with GF and GP into 3-hour fasted diabetic

mice. The values are expressed as means=£S.E.M. of 5-15 data.

ILIHEF =% 2 (30-300 mg/kg) 512KV MiEA > AV MEICE LWE(RIT A
bV o7c, F72. geniposide (10-100 mg/kg) DEEGIZEBNTH, MiEA v A
U AMED EFITEEO e olz, ZORENL . IIFET = & X DO MAERE TE

BRI A R Y CIEBEREEE A & IXBE L TV 2 E 3 LV T
AT Bz,
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433. STZ-HERIFRE~ U AZHIT D IUfE = F 2 B L OEE RS> geniposide O
Mg~V 7 V&Y MMEICxH 258

3 FEfMa R L7 STZ-FEIRIFAEE~ 7 A2 ILUfE =% A (30-300 mg/kg) L
geniposide (10-100 mg/kg) % MEMENE G- L, #MEAIKEE T C 6 RFfiZ o 1fig ~ Y
70k NMEIZHT 2208 2 d0~, Figure 12 IR L7,
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Figure 12. Effects of GF and GP on the serum triglyceride levels in STZ-diabetic mice. Serum
triglyceride levels were measured at 6 hours after i.p. administration with GF and GP into 3-hour
fasted diabetic mice. The values are expressed as means+ S.E.M. of 5-15 data. " p < 0.05, " p <

0.01: Significantly different from H,O control group.

ILIfEF % 2 (30-100 mg/kg) ITHEKFICHIIE R Y 7V &Y MEEZRKE T S
. 100 mg/kg 7> 300 mg/kg D 5 & TIIAE2E TERANRD bz, Lo
L. geniposide (10-100 mg/kg) DFGIIHELRE TIER 2RI Rd o7,
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43.4. STZ-FERFERE~ U AZHIT D IUffE = F 2 B L OEERLS) geniposide @
Mg = b AT v — U 2% 5%

3 FEfMa R L7 STZ-FEIRIFAEE~ 7 A2 ILUfE =% A (30-300 mg/kg) L
geniposide (10-100 mg/kg) # MEHENEE G- L. #EIRRET C 6 FEfiZ O Imig = v
AT 1= BIZRTT DR A FH . Figure 13 (2R L7z,

_ 0 —
S 250 T =
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Figure 13. Effects of GF and GP on the serum cholesterol levels in STZ-diabetic mice. Serum
cholesterol levels were measured at 6 hours after i.p. administration with GF and GP into 3-hour
fasted diabetic mice. The values are expressed as means+ S.E.M. of 5-15 data. " p <0.05, " p <

0.01: Significantly different from H,O control group.

ILIAHEF =% 2 (100, 300 mg/kg) (F/KxfHaEE &t~ T STZ-FEIRIERE~ 7 X D fil.
BalL AT a—/UE% BT SE7223, geniposide (10-100 mg/kg) D& 513 =%
WA BICHEMEE T, IEF=F AL 20 R 7V &) MESa L AT
0 — U OAR FYEA A, 3% geniposide THILE N0 -T2, 2D Z b,
ILIAEF = & 2 D MIEIREAR TAEMICIE, IR =% AP ORI O £ 721
geniposide & B DRy DEAIER NG L T2 ATREMENE 2 bz,
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435, H52

5 JEL 1R BE i O A RS AR LR - = 9 2, BAJELEER AL & [RIARIC STZ-HEIR e~
U A D Mg 2 R ERICRE T S, =% X3P RS EE# & R 0
AR CEHERCR L TCIR E R S ooy, m b 7 Uk Y MESE =2 L
AT v — /W iE A BT S/ 7, ILiE= % 2 O impERE ~EA TR 30 mglkg
BEENOAEICRD LN, ME Y 7Y MERMEZ L AT o —/L
IR B FERIZEm AR TH 5 100 mglkg 7> 58 Sz, Z OfERIZILFET
T A HREIEER G5, A oA Y CilEREE I SIS STZ-HEIRFHRAE~ 7 A DR
MAFZfEET ST 2 E2ERLTWD, =X ADIFRICE S 2 2 V27
12— ViR A A LT BB R 2 (RS 5 Z e b T B o T G2 Rt
R B IHE T =F ADMiE 2 L AT o — UERERICIE, ILFE T O RH
FE PRt EHEVE 23 B 5.3 2 ATREE N B 2 H AL D, Watanabe H 1%, AHHFR 1L/ ik
@ sterol regulatory element-bhinding protein (SREBP) -1c ®#Ifil{/EH 2 L T, Jihik
RMIFED MU 7V U NMEZEAD S, TR OMSih R4~ &l LT
5%, EBi, ZOMIHBRIEIMEEERIC LY | fiE T L AT = EOfIC
MiFrY 7Y MEBIERTSEDL LEEX BN,

ILIFEF-= 2 2 (30-300 mg/kg) 1&. STZ-BERIFARE~ 7 A IZI U C/KKIHRRE &t
NCHBICEIMLEE %K T &8, geniposide (30-100 mg/kg)  [F1F2EE o Mk T 1E
R LT, £, IWFET= % A L geniposide (£, & HIZIMEA A Y EIZAL
R Lozl b, IWEF=F 2O MER TERIZERENIZA R Y v
WEBEOARENET 2 L TR N Z LBy LV THEM T b7z, ifEF =
FATMABERE TER L LB, MiERY 27U ® Y FEabATo—LEazH
D XET08, geniposide IZMIE R U 7V Y RERBICHREZ RIS, MiFa L R
Tr—/VEBEZPICHEINS S, HEEENER L% 6 I T, STZ-HERMR
R~ AOEMIGERNY 7D REEL 2 VAT o — UEIZRT DR LE T
T % A L geniposide TH7z~7-Z L7226 geniposide 721 CIUHEF=F 2D KV
7Y R, abZA7e— VB NMERZH0T2I03BHERH L B BND,
[LAE T2 2t @ geniposide LAZL D ks 23 MUIENEE & i) &8 2 " REMEDR & 5,
ILIHEFD & 5 —-DRk4y crocin (crocetin digentiobiose ester) 1% 7 ¥ H ¥ RN 5-
L7z & &, #5 1R RI% IS W ER 2R3 2 & 3l ST 569,
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ZOMENWEIMER 2 LT, a L AT n—Lodit gt L, Mg = A
T =/ UEEZRY SETWDLZ ENRBZ N, WETFORERERIZZ O
R DB G-S D ATREMES B A BV D,
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4.4. STZHERIRIB~ 7 R ITRIT B IUEF = % R D MAERE TH#F

441, STZ-FERIFRRE~ 7 AR T D HIHE+ = % 2 OFERLTICATT % R %
STZ-FERIHRE~ 7 A DFEART (1.5 glkg) & & 2 MAFIE & ik A > 2 U AAED
PRI AT T 2 BT ZOZREMRE LTz, [EH~ T A LKDH DV

Wa 7= 2 (300 mglkg) ZHH Uiz STZHEIRMifE~ 7 A% —Wiiafr L, 71 =
— A 15glkg ZH M L T2 OfERFICER I L C L MAEE (Figure 14 (a)) & I ifA
> AU Al (Figure 14 (b)) ZHIE L7-,
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Figure 14 (a). Effects of GF on serum glucose levels in STZ-diabetic mice after loading a bolus of
glucose. After overnight fasting, a bolus of glucose (1.5 g/kg) was intraperitoneally injected into
H,O or GF treated STZ-diabetic mice. Blood was collected sequentially from the neck vein at
intervals of 0, 30, 60, 90 and 120 min and measured serum glucose level.Values represent means =+

S.E.M. of 4-7 data. "P < 0.05, P < 0.01: Significantly different from control H,O group.
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Figure 14 (b). Effects of GF on serum insulin levels in STZ-diabetic mice after loading a bolus of
glucose. After overnight fasting, a bolus of glucose (1.5 g/kg) was intraperitoneally injected into
H,0O or GF treated STZ-diabetic mice. Blood was collected sequentially from the neck vein at
intervals of 0, 30, 60, 90 and 120 min and measured serum insulin level. Values represent means =+

S.E.M. of 4-7 data. P < 0.05, "'P < 0.01: Significantly different from control H,O group.

7 v a3 — 2 30 3141, STZ-HEIRIpIfE~ © A DKEL 5B O MFEHE 4% 57l
@ 773.6 mg/dl 7> 1217.6 mg/dl & TIZ EH L7=, & 512,60 471%12.1296.4 mg/dl
(ZEEE L, 120 53 F TR 2 HERE L7z, IUFE 7= % A& HREO b a7
Jba— Z AT 30 IS, & 5-R10 498.0 mg/dl 725 8825 mgldl ETER L, %
DEFEFFKIFACRE T L7z, 60 3% 0 BKEGRE & el U CF B BEfE A3 8
AL, 120 /3% TIiX 631.3 mg/dl £ TRET L, #&EATOMAEHE & I1ZIEF L LL
IZR -T2, ZOWNE =& A5 K D MPHER T2 — 3 Ew~ 7 2D
Z—r EBU LT, ZORRIT. IR F X3 STZ-HEIRIRTE~ ¥ A 2B 5
T aA—AGREOMMBE = e — L Z2lETHZ 2R LTND,

—J5. STZ-HEIRIFRE~ 7 AD 7 )V a— R AMBOMIEA > A U EORIZE
bZ2RET D&, IEFTF 2L 7 a— 24 30 0% ICA BICmEA A Y
V% EH X7 (Figure 14 (b)), LxL., 2O 7 a—2AH#H% O IIFETIZ X
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HIMEA AV v EFAERIE, IEW~ U RIZHB T HEM & TR/
LD THoT, HoT, ETTZFADTINA LAY EHHEEERIZL Y,
7V a— 2 ST O @I EZ D S8 5 2 LA ERICHTE R0k
Ez b, £ WEFT= X A XE0OMFIC L S FIER 27574 2
&R S LT,
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4.4.2. STZHERIFRE~ U 228 2 [UFEF = F 2 D HOMA-IR fEIZ 33 % 54
K& DUWDTIIFET-=F R (300 mglkg) % $eh- L7- 12 Wil & U7z STZ-HER
JHE~ T A D MPEHE & i A > A Y AEZRIE L, HOMA-IR % &5 L 7=,
STZ-HERIFHE~ 7 A D HOMA-IR fEIZIEH ~ 7 A XLV HEIZE L 72> 7= (Table
3), T STZ-HERIFAE~ 7 A D\ HOMA-IR fEIZH L C. IE =% 2D
2 Wiat L7- (Figure 15),

30

25

20

15

(MM X pU/ml)

10

HOMA-Insulin Resistance

STZ-H,0 STZ-GF

Figure 15. Effects of GF on HOMA-IR in STZ-diabetic mice. After overnight fasting blood was
collected sequentially from the neck vein from STZ-diabetic mice, which were treated with GF or
H,0 6 hours. HOMA-IR analysis was used to assess insulin resistance. Values for HOMA-IR were
calculated from the product of fasting plasma glucose (mmol/1) and insulin (uWU/ml), using the
following formula: HOMA=fasting serum insulin (uU/ml) x fasting plasma glucose (mmol/1)/405.
Values represent means +S.E.M. of 15 data (H,O treated STZ-diabetic mice) and 18 data

(GF treated STZ-diabetic mice). "P < 0.05: Significantly different from control H,O group.

ILFET-= 2 R 2% 5 LTz STZ-FEIRINTE~ ¥ 2 D HOMA-IR B /K G-RED
HOMA-IR f & thli L THEIZ/N S K Zp o7z, [UHEF =% 2728 STZ-HEIRIERE~
7 AD HOMA-IR fEZ B> &5 Z &2 /R L TW5D, IUHET =% A% STZ-HEIR
JREE~ T ADA LAY VNI ERET, A 2 URPiEESET D Z LI
W& ImpERE MMEREZ R T LB BN,
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443. STZ-FERIFRE~ DT ZAIZBITHINEFZFADA LAY VEMIZXT 5

HZ 98
R éEIB

ILIHE 7= % A X STZ-HEIRIFRE~Y 7 A DA U A Y VAU 83, ifn
WERE FERZ R 2 2R Lz, 72, IETF=F A0 512X % STZ-HER
JHE~ T A2 D HOMA-IR EDWDFER DD | Z O MAERE TIERBETIEA 2D >~
BHMHEOUGEIZE D S AR EE 2 -, £ 2T, STZHERWE~Y TV ADA A
U ARHIRIT D IE T =% RO RE BT LTz, ER~URE KD DV
AR = &% A% 5 LTz STZ-HERFfE~ 7 2 & —Biie & L, 0.7x10° pglkg A > A
U v ZAm LT BRI L C, IMBEE (Figure 16) Z @& L. fAEZ1L
FhRHEAE L,

120
100 M
80 —

HH —— Normal

Serum Glucose (% of basal)

60 * % * —-— STZGF
10 —+— STZH,0
20

0

Omin  30min 60min 90 min 120 min

Figure 16. Effects of GF on serum glucose levels in STZ-diabetic mice after loading a bolus of
insulin. GF was treated for 6 hours in 3 hour-fasted STZ-diabetic mice. After loading a bolus of
insulin (0.65 U/kg), blood was collected sequentially from the neck vein at intervals of 0, 30, 60, 90
and 120 min and measured serum glucose level. The serum glucose level at 0 min in normal mice
was 129.0 mg/dl; in GF treated STZ-diabetic mice was 447.3 mg/dl; in H,O treated STZ-diabetic
mice was 709.3 mg/dI. Values represent means +S.E.M. of 4-5 data. "P < 0.05: Significantly

different from control H,O group.

A A AR 30 otk IFEF T % R 2 g b LTz STZ-FEIR G~ © A D bl
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IR FRRE & bR CAEBERBE FTER 2R LT, Z oMb FERIZ 120 /0 %
THBEICHEE LT, IR T =X 252 # 5. LT~ STZ-FERIpEE~ ™7 A [Tk G5-HE L
TR . BEEA LAY CARICE Y MBEE TERZRT 2 RN b T,
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444, STZ-FERIFRE~ U AZHIT D IUEF = F A DFHKEFHD 7 /L2 — A D
DIABTK T D 5

RIALRR O T REFRIL, BHE DA 2V AEAF) IR 7V 23— ZA DI IAT DR
85% DMTONLHMETH L, WHEF=FADA 2 ARGUEDOKEFER Z
SN, STZFEIRIFRED BRI 5 7V a—ADOEY IAFHIZxT 5 ILIfE =
X A DR A FE L7z (Figure 17),

O+Insulin 1.3%
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140 - 14X
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120 - 15X
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40 -

20 -

Normal STZ-H,0 STZ-GF

Figure 17. Effects of GF on 2-DG uptake in soleus muscles of STZ-diabetic mice. Soleus muscles
were incubated for 10 min in 2-DG with or without insulin (10 nmol/ml). 2-DG uptake was
normalized to tissue weight. Values represent means +S.E.M. of 3 data. “P < 0.05: Significantly

different from control H,O group. P < 0.05: Significantly different from without insulin.

PERIGRE~ 7 2D BREAFICE T D 7N a— 2D IARIIIEH~ 7 2D & D
FOARIZEADL, b2, 1A XD 7 v a— 200 iABIEEER
BIEKR LT &b, A AV RPN R O, e =X A&~
ZDEREARIIKKITIBRE L He_T, 7 a—ZADH Y IAB A L5 fEHIM L= 2 &
DD, UHET =% R L STZ-HEIREHE~ U A DB D 7V a—ZADEY iAd %
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RETLHZ L ZHLMNT LT,

ILHE - R 2% 5 LTz STZ-HEIRINRE~ v A DFEH&RIL. A AU > (10
nmol /ml) ZEE R TIZE HIZ /L a— 2D AR % 13N L=, A2 AV
> (10 nmol/ml) 774E FCid, 1= % AFE G5RRITAKHRRE & b T, £ 1.8
7N a—20WY iAHBERE LT, BLEDORRNG, [UfEF =% 1% STZ-F
JRIGIE~ T ZADEIHD T Va3 —ZAD iAHZRE L, BIZA AU X
H7Na—ZOR0 AR EZERT HZ b BN LT,
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4.45. STZ-FERFRE~ U AZHIT D IUHE T = 2 O F & fHMiaiE D Glucose
transporter 4 (GLUT4) DI Kk4 5 %

KA DB DA 2V 2o 7 F RN T, MR R O GLUTA 270
LT, BZIRVIATLZ BB TND, [LEFTF 2AOHEO Y AL
A, AR D GLUTA O FEHEICEE G4 2 wEMED 5, € 2T, STZ-HERP
R~ U ZZIUE =% X % (300 mg/kg) #¢5-L7-1%. 3 KM & 6 FRFfE % O KRS
F& M RRUIBE I 23 (2 d5 1T D GLUT4 O F8BL & % Western blotting (2 & 0 llE L7
(Figure 18),

3 hours 6 hours

H.0 GF H,O GF

N N N A
4 e N 4 N

'a I
GLUT4 *os s e s e Sss e @ =- @ - —= —— s S m=

16 16
c 14 S 14
2 2
g 12 e 12
£ 1 55 1
2% =<
~ € 08 55 08
28 3w
2 04 £ 04
é 0.2 & 0.2
0 . .
STZ-H,0  STZ-GF STZ-H,0 STZ-GF

Figure 18. Effects of GF on GLUT4 expression in the plasma membrane of soleus muscle in
STZ-diabetic mice. GF was treated in 3 hour-fasted STZ-diabetic mice for 3 hours (left) and 6 hours
(right). The protein levels of GLUTA4 in plasma membrane fraction of soleus muscle were detected
by western blotting analysis. Values represent means +S.E.M. of 6-12 data. “ P < 0.05, ~ P < 0.01:

Significantly different from control H,O group.

K& DHUVIEILUFE =% A (300 mg/kg) $¢5- 3 K5l & 6 BEfEIT. O STZ-FE IR RE
~ 7 ZIZBNT ., BRSO GLUT4 O ROESZHITE L., F0O%
BE 2 EE LT, GLUTA BEEITILFE =X A5 3 FFf# & 6 FFff&izEh
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FTKREEGREL B L TR L5 & L35I L Tz, L EDOREREMN D,
ILAE =% 2%, BERIHE~ ¥ 2 OB AHMAAIC GLUTA DI EL & 4 # 5-R§fH]
AT EE 5 Z L 2O Uiz, IIHE % A E 512 L 0 Bk A
62 GLUTA 2389 L, BEOE Y AL MEE S v, MBFEIMET 52 &35 %
bz,
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4.46. STZ-HERFRE~ T TS D ILFET = 2 O F Rl E D Akt V 12
fBIT 4 % 5%

A VAR VT FIVRZEICB W T, GLUT4A OFMAE G2 Akt 28 B 5 72 7% 3
ERICLTWDLZENRMBNTWD, IIETFTF 273 STZ-HERIFRE~ U A DF
AR GLUTA ORBLEZ NS E7- 2 &b, Iz, MlaN> 7 iz
B 59 % Akt OIEMHALIZRT 2 1UHE DR R 2 MET L=, Akt OIEMHEALIT Akt
DY CEAEDIENTWD DT, Akt & & U Ufgfb Akt BT 5 ILFE =% 2D
hF %G ~7= (Figure 19),

3 hours 6 hours
H,0 GF H,0 GF
A A A A
'd N R\ 4 A I
PAKL et e — 2 ————— —— —
0.7 0.7
5 5
= 06 S 06
© [3+]
= =
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T X =
2 < 2 <
8 04 8= 04
o P
£ < 03 £ 03
=gy <<
g 02 2 o2
B B
g» 0.1 E 0.1
O T 1 0 T 1
STZ-H,0 STZ-GF STZ-H,0 STZ-GF

Figure 19. Effects of GF on proportion of P-Akt in Akt in cytosolic fraction of soleus muscle in
STZ-diabetic mice. GF was treated in 3 hour-fasted STZ-diabetic mice for 3 hours (left) and 6 hours
(right). The protein levels of Akt and P-Akt in cytosolic fraction of soleus muscle were detected by
western blotting analysis. Values represent means +S.E.M. of 4-6 data. " P < 0.05, P < 0.01:

Significantly different from control H,O group.

LFET-T% 2 (300 mg/kg) 1. 5 3 BRI ICH VT, STZHERRE~ v 2
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DE RGO h oV L Akt BZ 1A fFICHN S8, &5 6 Bl T
19 RFICHINSET, LEDOREENG | [IEF T A%, STZHERIAE~ 7

EAS RO MIE N O Akt Z B GREFEKAFRIC Y Vb S, &ML T 5
ZEEH L, WE =X A0 G131 A Y o T iziBunT, Akt OFF
PE(ES° GLUT4A ORI DR BELO BN 20 L THEDEL Y IA B 2 e L, dpE s %
KFSELEBx N,
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4.47. B

STZHEIRIFRE~ 7 R FMIEA AU AMEDIKT & A R At Z A L
mmﬁﬁ%ﬁbtoMﬁ%i%ximzﬁﬁﬁ%vﬁxz‘Héﬁﬂm1®m
PEE= > b — L2 FEICSE L. (Figure 14), ¥, [UFE =% X%
HOMA-IR EHIXE T &8, EHEA R Y Sk 2 MbESE TIERZ5R LT
(Figures 15, 16).

bz et [IE=% 21X STZHERFRE~ U A2 1T DITFERE R <0
A AY COERPIEESET S 2 EERA LI L, KEMBEOBETIL, 4
HDA LAY ARIFHEOREDE Y IAHZ DK 85 % N ThnsifkCch b, =2 T,
IFE T =% 2 DA A ARGUESE I 2 b L2, STZ-HEIRFRE~ 7 A DF
FARIZ T DHEDOH Y IAFIZKTT 5 IUHE 7= F 2 DR A et L7c (Figure 17),
BRI RE DB R ~DFEDO LY SAZTIEH & bR CTHEICHH S, >R Y

VNIHEOH Y IABNTHEBE L IR o T2 LG, STZ-HERIFRE~ T A 3A A
CHERPUEE AT D 2 EPARFERARTHEMT b, LHE =% 2 LB
BUIDHEOR IAHLEEEL, A AV L DBEORY AZLIER bR L7,

ZOZEND, [UHEF=F AL STZ-HERE~ U ADEHAGDOA A Y L
PZUET L2 ENRP LN T,

A VAV NTA VR U RRITHER LT, B A A i A S0 U~
ViAF, MBEEZART S D, B OO Y AZITIE TD GLUTS DX
BRI BEREH 5, IETF=F ADA 2 Y ARFIVESGEE R 2B 48 55 A0
falgd GLUTA OFRBLENE G T 20 Z e Lz, £ ORR, (IR 213K
HRFRUEAFRIIC  STZ-HEIRIRRE~ ¥ 2 D F R MR Z 35 T GLUTA D3 Hl&
ZHAN S 72 (Figure 18), Akt DIEMEALIZ GLUTA D R Z 2 —3 a3 U (ZH
DR R 2o TS Z &, [IHEF T3 2D Akt DIEHEIIZS T 220 HR
et Lo, HEF =% 23R G EICKF L T, STZ-HERINiE~ 7 A DEH
i DA E E 57 D Akt U R b AN S E 7 (Figure 19), 2406 OFERN S
IIAE 7= % A D HEIMEFENE 51X, STZ-HEIRFRE~ T ADA AV L ilERfEIZ
B3 Akt OTEMALZ I LT GLUT4 OIfaE OB & O ZFE L, Bk
A ~DORED I Y A &2 TTHE LT, Sl 2 BT 5 & kT & 200,

A A ARPUEIE 1R IRIE ORI < VR IRIEIC D K< ALD
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o EBHEEmMAEE AL, b EXVFET DA AT AR E B S,

A VA CERIROEE R EIC X DRI TOA R AP E < @,
ZOWEMERMPEEIC L DA AU AARGUE L BT A L ARG
HIZENEHENTWD, LA L AIZX D TNF-a = IL-18. VEGF, AGEs
o EOPEARAEX, A VR Y URFUERAIHEZ BT 5D, STZHERFRETE
FINCENT b EMBEHEIC X 54 v 2 U AP HER S =2, STZHEIRIF
e~ U AZBT D IUNE =% 2D A AU ARG EERB 1T, BRI
A VA Y v 7 FOVEIR T A2 I D FTREMED B DAY, BUEII RO E £ T
Hb, Stk WHETICE DA AU RHIMEOUGERF 2 1R < RETT 2 BB
H D, I BB 2 1E O BERIA OISIEDNEBANTHE ML TWD, 2 OfEfH 11
TUBE PRI OFIEMEFIEA A Y UIERFETH D, IEF=F ADA 2V UK
PSR 2 S 1T, 2 ORI 1 B RIFE OB RN YR TE 5,
—J . STZ-HEIRIFRE~ U AT W T, IIEf = % A b 6 i 2123\ T
Bl VA VIERHEEERARD SiveooTc, L L, FEAM OREED
5 (Figure 14 (b)), [LAET-=* X 6 FFff#& G- L7z STZ-HEIRFRE~ U A& E BT
12 FERHa R L=, AMAMERE (1.5 g/kg) Efir 30 2314 DK IRRE & i35 & |
e = % A B HRECTIXMIE A VAV AN EEICHEM LT, ZOfE i &
HIIEA > AV AEBEIVERIZOW TN OO TREMERE 2 bz, 1. [LUfE
F X AL ERFRIARFET 5. Bl g O REEH O RN H D, Z O
figk p AMAE O LRAEVERIT MBERE TIER 29 Lz, BEEMED O OEERIZ IV | & p
MBI DT R b — R 72 ERBA AL, SMEMERE DRI D T TA AV EREDMIE
EIND, 2, WHEF=F AR EHBRSMEIRET S22 ENB 265, HiTHE

B ERMIERIE L C, A > 7 LT ORWERET D Z EBRREINT
méw A 27 VF TN BRI T A A Y AR L, I o IR TS
W W EIEIT D, & DICHBOREERLH 2, £72, WEF=*
A D FEER% Sy geniposide (X EENEAIIG INS-1 12351) 5 glucagon-like peptide 1
(GLP-1) receptor D= MEA [0 L EH5 Z L b Sh=®, ooz &b,
LA T~ 3 R DS TR PRI 2R 92 Z SIS k> TA v 7 LT U Dorib a2 it
L. SO D A 7 VF U2 RIROIEME(LEZ N LT, A AU Vo050
MEES NS Z ENEZ LN,
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4.5. HFD+STZ-$ERIFHE~ U R BT 5 IUEF =% R OHEH R

451. HFD+STZ-HEIRIAAE~ 7 A L IEH ~ 7 X DL
HFD+STZ-FEJRIFAE~ © A & [ CHER O EH ~ 7 A ORER I OUHEE, 1niE

A VAV UE, MIECHIE NV 7Y RMEE 2L AT r— Ul KT &g
KRR V) ORIk E % Table 5 (2R L7z,

Table 5. The different characteristics between normal mice and HFD+STZ diabetic mice

Normal HFD+STZ
Body weight (g) 35.9 +0.7 37.4+04"
Serum Glucose (mg/dl) 133.1 7.0 619.4 +£19.9 "
Serum Insulin (pg/ml) 1118.9 +£95.9 814.2 +36.6
Serum Triglyceride (mg/dl) 128.4 £25.9 222442127
Serum Cholesterol (mg/dl) 124.2 +7.6 1948 +11.2"
Liver Triglyceride (mg/g) 5.4 +0.3 465+4.1"
Liver Cholesterol (mg/g) 45+0.5 10.9 +0.3 7
Subcutaneous adipose tissue weight (g) 0.7 +0.1 14+02"
Epididymal adipose tissue weight (g) 0.5+0.1 1.0+0.17"
HOMA-IR 3.9+0.4 26.8+1.3 "

Table 5 showed body weight, levels of serum glucose, insulin, triglyceride, cholesterol, liver
triglyceride and cholesterol, the weights of subcutaneous and epididymal adipose tissues, and
HOMA-IR were measured in HFD+STZ-diabetic mice and age-matched normal mice. Values
represent means +S.E.M. of 4 data (normal mice) and 32 data (HFD+STZ-diabetic mice). P < 0.05,

“P < 0.01: Significantly different from normal mice.

HFD+STZ-FEJRIFEE~ 7 ADIREIL, IEFE~ TV ADZ & AFEIZHEN L,
M ) 4.7 5 L@ oTz, MiEA AV UEIE, IEW~ T AR THEIC
KT L, MyGHigo bV 70 &) MELMEa L AT e —1ELHEIC B L
TWe, T ENIE (FBERE D) OREMBITIER~ 7 ALV ENoTZ, AR
U UHEPUEDOFEIE TdH D5 HOMA-IR fiiX, HFD+STZ-HE/RIFRE~ 7 X DIE 9 A3 1E
WU AKX VKT EEL otz FIZ, 2D HOMA-IR EIL STZ-BEJRFHE~ 7 &
DHEDEYKRENZ E026 HFD+STZ -FERIiE~ T A DA A Y RGN K
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http://lsd.pharm.kyoto-u.ac.jp/weblsd/c/begin/subcutaneous

X\ Enbhotm, UENE ., HED+STZ-FERIFRE~ ™7 2 (ZIENE . & Mo
NSRRI EE . A U U WEEL R Y UHHIME 2 328 L 7= IR 1 75k R
JRET L THDHZ L EMR LI,
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45.2. HFD+STZ-HERIFE~ 7 R ZHIT B I A0 3 EER OE51C X

LR, faRE & HUKEL

X O

HFD+STZ-$RIFRE~ 7 AR W T, KD D WL ILUHEF= A (300, 500 &
1000 mg/kg) DOFEA#ES-1, 2, 3% O, KEZ (Figure 20), fHEE & UK
B2l (Table7) Z L@k L7,
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Figure 20. Effects of GF on body weights in HFD+STZ-diabetic mice. The body weights were

measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice. The

values are expressed as means +S.E.M. of 6-16 data. * P < 0.05: Significantly different from

un-treatment of GF.

IR RRBE DR E 13K BRI b U CRERRIEEICES N L TR0 . A5 3
T ClIIAkESRI LD AEICHEM L7z, IWFEF=F R3S HEITEKFEL T
HFD+STZ-FERIFHE~ 7 A DAREE 6 L CHIBIME I 2= L7223, BERENR S

NiRhoTz,
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Table 7. Daily food intake and daily water intake into HFD+STZ-diabetic mice

H,O GF
300 mg/kg 500 mg/kg 1000 mg/kg

Daily food intake (g/day)

week 1 5.140.5 4.940.4 4.54.5 4.6140.2
week 2 5.840.3 5.4+.1 5.040.7 5.9+1.2
week 3 6.140.4 5.14).2 5.14.6 5.2+.0

Daily water intake (g/day)

week 1 11.94.3 11.940.5 9.3#.5 8.5+.1
week 2 15.940.8 12.943.3 11.4+.4 103157
week 3 18.442.8 14.142.9 102416 " 10.0#1.6

Table 7 showed the effects of GF on daily food and water intake in HFD+STZ-diabetic mice. The
daily food and water intake were measured before and 1, 2, 3 weeks after treated with H,O or GF in
HFD+STZ-diabetic mice. The values are expressed as means +S.E.M. of 3-5 data. ~ P < 0.05:

Significantly different from control H,O group.

MEEIIIR LT, KEETF =X AR GHOMICHEREREN R >T, L
2L, AKEBEEICKR L TiE, IUE =% A3 1000 mg/kg £ 52 T 5 2 MR %
226, 500 mg/kg & 5-#& TG 3WMIRIC, AKREELY . AREIZHEAD Lz, L
S LHE T R0 3 38 [EERER 1% 51X HFD+STZ-HE R e~ 7 A DG

BICEEBET, KEZRELD SHT,
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45.3. HFD+STZ-HEIRIFHE~ 7 AIZFIT D ILHE =% 2D 3 HHFE D512 X
D MFEE, iAo AV Al MIECHIEO R 7)) ML a L X7 a—
JUABIZ 63 2 5288

HFD+STZ-¥EIR e~ © A2, Kb DHWIEILIFE =% & (300, 500 & 1000
mg/kg) ZfRO#E L, #&EaiE#&E 1, 2, 3HEMBZRICBWT, mpEEZl %
~7z (Figure 21),
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g2 0- —— H,0
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g 10 Y\ =8= GF-300 mg/kg
% 20 I * ik == GF-500 mg/kg
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E
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50

Before 1week 2 week 3 week

Figure 21. Effects of GF on serum glucose levels in HFD+STZ-diabetic mice. Serum glucose levels
were measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice.
The values are expressed as means +S.E.M. of 3-5 data. " P < 0.05, ~ P < 0.01: Significantly

different from control H,O group.

HFD+STZ-FE IR I HE~ 7 A D /K6 FREE OO BB 13K % 5-7% . A LI L v &
B2 MERE L7223, 1IR3 A 1385 & & & G- R AR AR g %~ 1E
Zos Uiz, %5 1 #RE#%, [UFEF =% = 500 mg/kg TIEH 6 %, 1000 mg/kg Tl
915 % A EICIMAEE 2 ) S B 7, 2 OMmpERE FER TR G 3 EM%RICS B
B8 S A, 300 mglkg O 5-ETIEKI 8 %, 500 mg/kg TIEAY 10 %, 1000 mg/kg
TIIR32% BEFIET,
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ILI#EF- = 2 (300-1000 mg/kg) 3 A [l 14512 KV . HFD+STZ-HE IR I
R~ ADMIEA A EEICRHT 5B EZ 7= (Figure 22),
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Figure 22. Effects of GF on serum insulin levels in HFD+STZ-diabetic mice. Serum insulin levels
were measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice.
The values are expressed as means +S.E.M. of 3-6 data. ~ P < 0.05: Significantly different from

control H,O group.

HFD+STZ-BEJRIFRE~ 7 A DIIEA v A Y UMEIXIER ~ 7 A X FEICHED
LT\ /= (Table5), [Li#E7 =% A 1000 mg/kg #HREDIMIEA > AV AMEZEAL
X, 5 2 % HKHIREE & LA THE RGO i, &5 3 Ek#%
12X, & 5121050 pg/ml £ CEHF X7, [LUFET=F % 300 & 500 mg/kg $¢5-
BRI BRBE & LE R THE CTIE R o T3 g 27 L7,
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HFD+STZ-HEIRIRE~ 7 2 & - TL K D WM EIIHE - 2 (300-1000
mg/kg) % 3 HMIEFR DG L, MiE N 7V &Y RELalL A7 —ViEE
HIE L7z (Figures 23, 24),
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%‘: 200 ] F— =~ ho
2 150 - ==~ GF-300 mg/kg
% == GF-500 mg/kg
E 100 * * == GF-1000 mg/kg
§ 50

0

Before 1week 2week 3 week

Figure 23. Effects of GF on serum triglyceride levels in HFD+STZ-diabetic mice. Serum triglyceride
levels were measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic
mice. The values are expressed as means +S.E.M. of 5-7 data. ~ P < 0.05: Significantly different

from control H,O group.

66



400

—~ 350
©
g’ 300
g 250 — H,0
[72]
§ 200 ~ == GF-300 mg/kg
LE) 150 * * —a— GF-500 mg/kg
% 100 —e— GF-1000 mg/k
50
0

Before 1week 2week 3 week

Figure 24. Effects of GF on serum cholesterol levels in HFD+STZ-diabetic mice. Serum triglyceride
levels were measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic
mice. The values are expressed as means +S.E.M. of 4-5 data. ~ P < 0.05: Significantly different

from control H,O group.

HFD+STZ-HEJRIFRE~ & A O RER L, WEMIM A @ g N 7V 'Y K
HEa L AT o — UlEZ#R L7z (Figures 23, 24), [LIfE =& R IR 5 &
AT 72 HFD+STZ-FERIFRE~ 7 A D b U 7'V & U REOBEAMEM &R L,
1000 mg/kg % 5-BEE, F 5 2 BB LA E R FMERA 278 Lz, IWET— %
A 1000 mg/kg £ 5B 3 % 5- 2 BRI H% D 5 HFD+STZ-FERFRE~ ¥ A DG = L
AT a—/UEICH L CHEZRBE NMERZ R Lz, Z OB NMERIZE S 3 ik
F CHERF S 7z, 500 mo/kg #G-#F b 5 3 M %A BB TIEH 2R LTz, LA
B HETF =% XX HFD+STZ-FEIRRE~ 7 A D U 7Y F&a b
AT v — VB L CSGEER 2R LTz,
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S5, A DWITIIFEFTF A (300-1000 mg/kg) % 3 HRELEFERE OG- L
7= HFD+STZ- ¥ JRIFRE~ 7 A & BT, Folch 12 X 0 AFIEIRE 2 fhH L. JFis
O RN 7 Uk ReabXTre—LE&&%HE Lz (Figures 25, 26),
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Figure 25. Effects of GF on liver triglyceride levels in HFD+STZ-diabetic mice. Liver triglyceride
levels were measured before and 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice.
The values are expressed as means +S.E.M. of 3-10 data. ~ P < 0.01: Significantly different from

control H,O group.
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Figure 26. Effects of GF on liver cholesterol levels in HFD+STZ-diabetic mice. Liver cholesterol
levels were measured before and 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice.
The values are expressed as means +S.E.M. of 3-6 data. P < 0.01: Significantly different from

control H,O group.

LA 2 2%, HFD+STZ-HESRISRE~ 7 A DT R U 77U 2 U FEL =2 L&
7T r— /Ul Z HE&EEIR T S 87, IUPEF =% X 1000 mg/kg % 5-F£ 13Tk
MU Z U RV MEZAEICED STz, IIHET =% X 500-1000 mg/kg £ 5- R
M= v AT v — Uiz RIS Sz, Dibnb, e 2 3 i
FeiR #5512 L 0 | HFD+STZ-FERIFRE~ & A DIFIR O NEE R O B2 1 4
WLl R F=FADa L AT o —/WEIZHT 52RIT ) 7T 2T FEIC

KTHMELDRENZ ENbDhroT,
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45.4. HFD+STZ-HEIRIFHE~ 7 AIZEIT D ILHE =% 2D 3 HHRE D # 512 X
LT &g (FEEJE D) TNk E 2 & MR ML mfE k3 % 52 8

IIAEF- = 2 X 1000 mg/kg (X HFD+STZ-HEFRIFRE~ 7 A DRI IS0 i MUE .
KA AU ME, G EFBOE MY 7V 'Y FEma L AT o — U lzkE
T5Z L xBRIcHE Lic, £ 2 TIUHET= % X 1000 mg/kg % FHV T 3 B H#E A
B 52 XV HFD+STZ-FERIFRE~ 7 AD KT & Wlig CREEE V) Bk O B &
(Table 8) & #AEEE (Figure 27) ([Zxf9 2 2h R A2 LT,

Table 8. The weights of subcutaneous and epididymal adipose tissues

Before 3 weeks
H,0 GF
Subcutaneous adipose tissue (g) 1.4+0.2 1.6 04 1.4 +0.1
Epididymal adipose tissue (Q) 1.0+0.1 1.4+0.2 1.1+0.1

Table 8 showed the effects of GF on weights of subcutaneous and epididymal adipose tissues in
HFD+STZ -diabetic mice. The weights of subcutaneous and epididymal adipose tissues were
measured before and 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice. The values

are expressed as means +=S.E.M. of 3-7 data.

Table 8 T/RL7-KL 912, ILIHEF=F & 1000 mg/kg & 581, 3 AR O&KE
L T% HFD+STZ-PEIRIFHE~ © A D TR E &-C g i E & o
B RE RS enolz,
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Figure 27 (a). Effects of GF on the area of subcutaneous adipocytes in HFD+STZ-diabetic mice. The
area of subcutaneous and epididymal adipocytes were measured before and 3 weeks after treated
with H,O or GF in HFD+STZ-diabetic mice. The values are expressed as means =S.E.M. of 5-8

data. *P < 0.05: Significantly different from un-treatment.
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Figure 27 (b). Effects of GF on the area of epididymal adipocytes in HFD+STZ-diabetic mice. The

area of subcutaneous and epididymal adipocytes were measured before and 3 weeks after treated

with H,O or GF in HFD+STZ-diabetic mice. The values are expressed as means +=S.E.M. of 5-8

data. "P < 0.05: Significantly different from control H,O group. “P < 0.05: Significantly different

from un-treatment.

STZ B 5% . @B &% 3 HEEkie 5925 &, HFD+STZ-FERIFE~ 7 A D

BT EiMIE & ik CRsSJE V) TR HIAc O a3 12

BN L7 (Figures

27 (a, b))o IWHET-= % 2 H5-EED E2 T REM MR AL 1Tk 5 58 & e~ Tl
BRLIEZDN, AEENR LN -7 (Figure 27 (a)), )7, [LIHE+= % 2% 5
BEO NIBAR I AR R K B G- & lE T, AERBUMERN A 7 (Figure

72



27 (b)), T B DOFERG . HFD+STZ-FEIRIFRE~ v A 138 H B9 P ighis B
ERTFREMMEOER bZSI ST 2/ Lz, IUfE =% R 1%,
HFD+STZ-FE R IHE~ ™7 A2\ CHIBAB AR I AS 2 5 )2 S 872 &

Mo, AZRY v 7 Ra— MBI A S BERIFICSGEN RN H D &5 %
bz,
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455 HE

W, BAENIR & STZ BRI G L0 (EI S - B IRIFRE~ 7 A28, B BB
T 1 B R | L L - B RIRBEE T L~ 7 2 & LT ENTWAD, &g
WIEITIE oA > A Y G R E gl 2 L, BIZ STZ & G1TA AU >~
W EREE L CEIIFEEEZFET 5, ZOFET/~T A3 e MMEER 1 BRER
JRICFEEL L7 BE B R E oA R Y UopmiEE . A R Y R, B &
DORBA 278 LTz, HFD+STZ-FEIRTE~ ¥ A TILIFNERAL D STZ-HEIRIHNHE~
AL LT, RESLMIEA A Y E, HOMA-IR [EAE M L2 L b,
ARG HFD+STZ-FER I RE~ ¥ A X STZ-HEIRIFRE~ 7 A LD A A U ik
MEWZ EARR SN, WHERFETT LVELEME N 7V kY Rt ar
2T7a— Uiz L, FAREORERMET 2B LT, 7o, HFD+STZ-HE R
RE~ U A%, [FHEROER ~ v 2 X0 BV EZRCHB (BEAE L) G
FfEELZ A RIS 06, 204 2T AARGUHEIZIE RSB HE
WEBET D LB X LN,

WHE 7= % A% 3 W B B2 K 0 | HFD+STZ-FERIFE~ 7 A D&
BICHAST, UKEEZED S, FETT X 203, & mbHE 2 ) S
B ARA RV AEEIN L IZD T, ZHLLIR &V o I PEIRPIEE~ 7 A D it
RFPER SR SN EEZBND, £, IWHET=% A 1000 mg/kg £ 5-#E 1%
Beh 2 BN, KIS LR THEICA VA D ViR LTz, 202
D, IR % AT 3 MR X 0 RO BRI 2N & 5 ATREMEN & %
bz, UL, IIFEF== 2500 & 1000 mg/kg H 58 13&% 5 1 AN OAE
RIbERE TAER RO bivTe, 2 OMbERE FEH ORRFE(bIZA 2 Y 53Uk
MEEVEH ORI L 0 B2 2 &5, IUHEF % 2 O A R 1
TA AU WMREZ I ST, A R AEHOEESA A Y ARGIMED
SEERAICRINT D LB DN, ZOELILSTZ-HREE~ U 2 2B 5
PEN LR G- OFE R & REECTh o 72,

HFD+STZ-FERIFHE~ 7 A ITF W T, [UFEF =3 % 1000 mg/kg (3#%5- 2 1 H
Mo, KFABBEL AN TAHRIZIIE N 7V &) MEE a L AT v — LEZ K
hEET, Fio, WHE =% 2 1000 mg/kg (XA NV 2 U BV REIZH LT
BERBAMER &R L2238, IUHE T =% 213 500 mg/kg 2> 5 A= v A7 v —1
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BT LT, ARRREEE LN THERIE T EHZ#R O, 202 &nb, STZ-
PERIFRE~ T X & HFD+STZ-FERIFRE~ 7 A DWTHITIBW T 6 | MGl =
VAT B —/VEIZ T 5 IUE =X ZAOBAERIZ Y 77U 'Y MEIZKT 2
WA ERH XY b1 CTh o7,

I U BRI O BB TIRFEBTEEIN L TV B3, F OF5 =12iE, ATREEOK
Kbz XD, IEEEEEIN S EBEOK T, B ENREEETH L
S g, BEICEST2EERRER L LT, ARFTR/LX —iBF
BE (& ITEERER) CESAR, BWES EFohs, 20X )RR
K1, BEIZA 2V ARPUHEDOH K & BE#E L T 5, HFD+STZ-HERIpRE~
U RZEBNTH A AU ARGUE & R RGN & O OBIEMENE 2 B
7z REMHERIL A6 & B EREIHERRIC Y T b D, ek, BRI L&
RN —H YN & U TERE L, REXRZRIZ= R —] & L THH
LTW5, BEafElilfkiTo ¥ —2HET 5, T, ARk
Tl RV — & AN & U CRPRIT 2 Hie 2 = RV X —rlEas & L T2
TR, A FhA v RSN D ARSI E 2 IEFICEE, W D AR
N TERRDOND WSS & L Cax RAMBRICED S Z EBNHL N> TE
7= B EIENHLSII T & NSRRI 20 S, @SR AE CHE e
(TIER & HTE DT RE T MR 2 % 8T 2. WIBIEMIZIE R L Lo WiEE %
Lo TND, AXRY w7 vy Fa—ARERmORRICIL, B TFIEMMHE X Y
NI S B X 2 LT d &S TW5d, [LfEF=F 2 1000 mg/kg

W 05325 & | HFD+STZ-HEIRIHE~ 7 A DR T & PigE G
HEICZB LRV, NiElEMidomigz A 8B S8z, LEoZ &hn
O, WHE =% A OFERPAE T A — & —dCEERIZ. BRI Al o RERAL,
MHRERICRS BET 2 Z LR LMNIT o7,

wkmLtW%%%ﬁ%#%ﬁﬁéﬂé@%%%M%%%bﬁ%yﬁ\mw
R CEBER T2 2 12X 0 A4 v 2 U ARPIMECTT T E BEAEH

5T D, T A MIA T EEYA b HA L ELTTTARR I F
RVTF N EET A S AA L LT TINF-a 0EEBEIRER 72 &8 EiF B b,
FERACAERGAIIEIZ W TRRO HAL D YA b A VAR L, BRIk
fEO bR b U AN, /MEA PR RBREREA N LR v r T 7 —
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POREOFEGNER SN TOBE, A 0BT X T, AEROE M
DENZFI SR ZFTONEA PV A LIRS, £ L TA ML A& 5| & i Z 32K
MWARL Yy —=THY, ROSHA N v —LbiasT, BbRIS &EITISD
INT AV, BIFIEWTRIEICZ2 D Z 8% TR{EA R LA EREA T
%60, ROSIZ & 5T TNF-a % IL-6, HERE(LHEEAE (MCP)-1 72 ¥ ORIEL
MDY A N A L ORBULEA L, VITFUBRPMEET T AR F
DFEAIFNC L D, A > AV VHRFIER 3] & 2 40, 1@k b3 = b
L AZBIE T OT, S A 7 STZHERFRE~ T ADA v A Y ARFIMED
FRGBAEA ML AZ KDY A N4 VllfIRE Thb B2 b,

UbD X1z, WEFTFZADA A Y ARGUIHESCEE A I IIE 12 X
LA NA v OFEIHEF RS S R EE B 2 7o, £ LT, HFD+STZ-F§)R
e~ 7 A3 D ILHET-= % A O MBERE THT 2 A3 5702, IUlE =%
AN & DA A ARGIMEL B S T A NI A ATKT DR A RIS
L7,
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4.6. HFD+STZ-$§RIRRB~ U R T B1T 5 LR T % X D MFERE T
4.6.1. HFD+STZ-FERIFRE~ 7 AIZH 1T 2 [(LFE % 2 D 3 B A #5112 &
2 WAk 2 A

HFD+STZ-FERIFRE~ U A DIHERE &2 Mi3 2 72012, KD D WITIE =
A (300-1000 mg/kg) % 3R E L7~ HFD+STZ-BERFRE~ 7 A & — i L,
1.5 g/kg 7 /v a— R & A ff L CH BRRIRFICER I LT, A (Figure 28 (a)) &
g > A Y > (Figure 28 (b)) EORRRZEAL A2 RIE LTz,
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Figure 28. Effects of 3 week-treated GF or H,O on serum glucose levels (a) and serum insulin levels
(b) in HFD+STZ-diabetic mice after loading a bolus of glucose. After overnight fasting, a bolus of
glucose (1.5 g/kg) was intraperitoneally injected into HFD+STZ-diabetic mice. Blood was collected
sequentially from the neck vein at intervals of 0, 30, 60, 90 and 120 min. Values represent means =+

S.E.M. of 3-4 data. P < 0.05, P < 0.01: Significantly different from H,O-treated control group.

HFD+STZ-H FRIFHE~ ™7 A 0D /K6t FRAE D M BB 1 3 4% 5-RiT D 628 mgldl 72>, 7
Jba—A (1.5 g/kg) % Efr L7z 30 43 1Z 876mgldl & T L& L. 60 /1% 12, 1046
mo/dl 1232 L7, UBEOIMPEEIL 77 F—2#E L <. AR bR T~ER 72
o 7o, LHE =% 2 (300-1000 mg/kg) #%5-#ED MpEEIL 7 /v 22— A (1.5 g/kg)
A L7z 30 RIS BRI~ L7z (Figure 28 (a)), HLI#E1-= 2 2 1000
mg/kg # 5-BETIE, 2V a— X AR ST 30 401412, MUEE 715 mg/dl £ Tk
Mo TG, TITTFARY, 120 4531213 490 mg/dl £ THA L. 31 % Il
TEAZ/R LT, ILFEF=F A 300 & 500 mg/kg &% GHETH 7L a— R AT
LTD, MEEEIXIEIER G E R U LU TR 572, —J7, HFD+STZ-HE R
JEHE~ 7 2 DA REETIR, Vb a— XA ST 30 DB DOMLIEHA A ) AE
(A REREDRD b o7z, IIFET % 2 1000 mg/kg #-5-#E D FE AT S
72 30 iptE DMl A A Y AMEIEE < 7o T, K IREE L LR THEIZHEML
7= (Figure 28 (b)), HIAEF =% 2|35 kMED 7 /v 21— X THEff S 72 HFD+STZ-
BERIFRE~ 7 ADIMBFE = > b o — L &R REL, A R WA RTE LT,
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4.6.2. HFD+STZ-HERIFEE~ 7 AT T 5 ILHEF=F 20 3 HHZRE A 512 X
% HOMA-IR fEIZ x4 % 52

HFD+STZ-HEfRIFRE~ U A DA A Y ARG Z 773 HOMA-IR i1 [F138 fis D
EF~T7 AL VAEICE )T (Table5), ZDE\V HOMA-IR EIZ%F L T L&
T X 2ORR A FET LIz (Figure 29),
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Figure 29. Effects of GF on HOMA-IR in HFD+STZ-diabetic mice. HOMA-IR was calculated from
glucose (mg/dl) and insulin (uU/ml) levels, using the following formula: HOMA= fasting glucose
(mg/dl) x fasting insulin (wU/ml) / 405. Values represent means +S.E.M. of 3-5 data. P < 0.05, P

< 0.01: Significantly different from H,O control group.

HFD+STZ-H R fE~ & A D HOMA-IR filiZ, [LHET- = % AR ERAFHIT D
L7ce KRTFRREL T, [UfEF = 2 500 & 1000 mg/kg D#H-E TITAEIC
HFD+STZ-#E/RIpAE~ &7 2 D HOMA-IR fE% 18% & 30% K T =7z, [LIfEi+=
F AL STZHERIFRE~ 7 A L AR, HFD+STZ-BERIFRE~ T ADA VA Y

W2z S ET 2 2 LWL NI LT,
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4.6.3. HFD+STZ-HEJRIFHE~ 7 AIZEIT D ILHE =% 2D 3 HHFE D512 X
HA LAY AR D

ILIHE ¥ % 2 1000 mg/kg 1THEE T S N7-th, A EICHEERE FTIER & A v R Y
VOWMEEER 2R LT, & 2 C. 1000 mg/kg [LIAE 1= 3 2 3 8 [E& 50 544
% FVNT. 0.63x10%, 0.63x10°%, 0.63x107 pglkg A > A U AL S AL7= 5 O M
Me FYEM A Mt L7= (Figure 30), 0.63x10°, 0.63x<10°, 0.63x10" pg/kg - > A U
CEMEE U GRAZEBE, (LHE T 2 1000 mg/kg E#EHRE O $ 5 3 @ #%
D HFD+STZ-FERIRRE~ 7 A D MILIHA » A U 873 0.63x10° pglkg T - 72728
T, BT, BEBIKFMIZ 1065 L 100 FoEmWREGES —FEICART LT, m
I G- 2 D508 % it Lz,

140

120

100

=
8 —— GF-0.63X 105 pg/kg
Og 80 == GF-0.63 <106 pg/kg
Py —8~ GF-0.63X 107 pglkg
S 60 = H,0-0.63 X 105 pg/kg
2 —e= H,0-0.63X 10 pg/kg
s 40 —== H,0-0.63X 107 pglkg
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Figure 30. Effects of 3 week-treated GF or H,O on serum glucose levels in HFD+STZ-diabetic mice
after loading of the insulin under the different conditions of 1. 0.63%<10°> pg/ml (serum insulin level
after 3 weeks treated with GF in HFD+STZ-diabetic mice); 2. 0.63x10° pg/ml (10 times-greater than
serum insulin level after 3 weeks treated with GF in HFD+STZ-diabetic mice); 3. 0.63<10’ pg/ml
(100 times-greater than serum insulin level after 3 weeks treated with GF in HFD+STZ-diabetic
mice). After loading of insulin, blood was collected sequentially from the neck vein at intervals of 0,
30, 60, 90 and 120 min. Values represent means +S.E.M. of 5 data. P < 0.05, P < 0.01:
Significantly different from corresponding H,O control group. * P < 0.01: Significantly different

from 0 min.
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JKRIHREELC 0.63%10° pg/kg & 10 1% 0.63%10° pg/kg 1 > & U A L7-#% 120
4y £ COAERNCIT, MEHEDA B RIS 2 h > T2, 1272 0.63X107 pglkg &
EHAEDOA R G LT OR, Al SV 30 o bAMETL U AR
7 fBERE TR ERD Bviz, L7z23> T, HFD+STZ-BERIFRE~ 7 A TldA
A2 ARPUEDEET D 2 E R I T,

IKKRIHRRE L& - T, IIE = % 2 F 5RED HFD+STZ-PERRE~ 7 A Tl A
VA AR ENTZ 30 S3 RIS A A Y IR BRI AERE TIER S b
7=, 0.63%10° pg/kg A > A U AR S RETIE, MFEIZ 22 % B L. A%t
FRE AR THEBERMBERE TERANRD bz, 10f45E 100 @ VHEOA >
AV A SIVTERETIE, S 51229 %.68 % 58 < AR TIERH 2 235888 b7,
Z OIMBERE FERITALE £ 120 53 MMER: S a7z, (UHE7-—= % & 1000 mg/kg. 3 1
ERE O 5. L7 HFD+STZ-BERIRRE~ 7 2 Tld, A > A U RPN S#E Lz,
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4.6.4. HFD+STZ-HEJRIFHE~ 7 AT 2 (IHEF— % 2 > 3 @ [#% 0 % 512 &
% M TNF-a filfl, L 7" F AE & GBERR IR ME 29 % R

TNF-a, L7 F > L ERENR IR O /0 WS F 13 A A ) ARGIEDFIEIZ 58 < BY
HTOWTTHDHZENMBLNTND, €I T, T, HFD+STZ-HEIRFIE~Y ¥
ANZBT D TNF-a, L7 F o L EBERR IR O i3 o o> B 28 8) % [R) #in 1E 5~
U A &g L= (Table 9),

Table 9. The different characteristics between normal mice and HFD+STZ

diabetic mice
Normal HFD+STZ
Serum TNF-a (pg/ml) 229424 1422 £45™
Serum leptin (ng/ml) 1.6 +£0.3 3707
Serum FFA (nmol/pl) 0.8 +0.1 1.8+0.1"

Table 9 showed the levels of serum TNF-«, leptin and FFA in HFD+STZ-diabetic and age-matched
normal mice. Values represent means +=S.E.M. of 3 data (normal mice) and 16 data

(HFD+STZ-diabetic mice). “P < 0.05, P < 0.01: Significantly different from normal mice.

HFD+STZ-$ERJ5E~ 7 A DI TNF-a, L 7 F o L iEBEIsIEREI%. 1E% ~
U AN ARE RIS U, g TNF-a (B34 6.2 5, L7 F AMEITHK 2.3 15,
WEBERG BRI 13K 2.3 5 L3 o 7=, HFD+STZ-BERIFHE~ 7 21XV A b A 5y
W 2R LTz, WETTZF AL DA R AR EOUEERIZ SO
YA NIA L DOGWEGEICE G T D EER S D EEZX BT, ZLT, ZOR
7R 1MYE TNF-a, L 7" o &l EERE RIS %3 2 [LUAEF = 2 % 1000 mg/kg #
8 To 3 HEEGERE 0512 L DR 2 /ME L7 (Figures 31, 32, 33),
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Figure 31. Effects of GF on serum TNF-a levels in HFD+STZ-diabetic mice. Serum TNF-« levels
were measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice.
The values are expressed as means +S.E.M. of 4-6 data. "P < 0.05: Significantly different from

control H,O group.
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Figure 32. Effects of GF on serum leptin levels in HFD+STZ-diabetic mice. Serum leptin levels
were measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice.
The values are expressed as means +S.E.M. of 5 data. P < 0.05: Significantly different from control

H,0O group.
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Figure 33. Effects of GF on serum FFA levels in HFD+STZ-diabetic mice. Serum FFA levels were
measured before and 1, 2, 3 weeks after treated with H,O or GF in HFD+STZ-diabetic mice. The
values are expressed as means +S.E.M. of 3-5 data. "P < 0.05: Significantly different from control

H,0 group.

KB WILILIFE = X (1000 mg/kg) 3 #H i #HERE 1 £ 5 L 7= HFD+STZ-¥%
JRIGEE~ 7 A DI TNF-a flL 2 7E L7z (Figure 31), /K&FFREED L1 TNF-o fi
TARBEGRIO LT E A EELR 72K B L~LZ iR L7, 1B =% 2%
HRECIIE 2 B )5  HFD+STZ-FERIARE~ © A O & IfiLiE TNF-a 5 2 84 S
B KRB L AT, AERETENRRO biL, 2O TEIZHREG#% 3
W2, ILHE T & R34 S HFD+STZ-HE R HE~ 7 A D& IfLiE TNF-a
B AR S W7z,

LT TFUEII VT T OB O Y — I —TH Y, A R Y ARPIEICE -
TR RIS EF I L A B D, HFD+STZ-FEIRFHE~ U A D iE L 7' F i
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2R LT E = 2D R ARG LT, AR MG L 7 T BT AL E
WIRN T m < MERF S22, e =% A BT, KRR L kT, 2o
EW LT AEE B EICED Lz (Figure 32),

HFD+STZ-HEfRIFRE~ & A DI EBEIEI R EIT ER ~ v A L0 & BA- L.
Z OEMIEERER BRI e LT, 1IL#Ef-= 2% X 1000 mg/kg O 5-&C 318
[FIIHE e 4% 5-1% D /K KT R OO MG I BERR A FR M8 2 b3~ 5 &L AR KT A9
57z (Figure 33), [LAEF T A (1000 mg/kg) @ 3 #EMEEFiKR G2 LD .
HFD+STZ-$ERIHE~ 7 A D TNF-a fE, L 7T E & BERERR NI R {E 0 73 W 543 708
B Lo, BT X D 1iE TNF-a i & V7" F B DO I TERENR IR e O 22
D B NORIFIIZAE LT, WEF=F A0 A VA ) AIRHTEDOSEIZ K
2 IMHERE TAEAIE, 1 TNF-o i & U7 F AEORD TR < BIEN H 5 &R
S,
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4.6.5. HFD+STZ-HERIFRE~ 7 A2 1T D IUfE+ = 2 0 3 HFRE A 512
DT ENIR (FEEE D) IEVikERRD & 158 < 7z TNF-o i, L7 F 1l & g
IR USSRy 2

REWRERR XY A N 1A D3 WAEI 2T LT, A A Y VRS, JEEAR
WORE A EEIT, a3 A (1000 mg/kg) 512 XLV 1iE TNF-a
0 L 7" F il WEBEAR RN % ) S Wi, Z OB RIK Z T3 5 72912
K D W ILFET-=F A (1000 mg/kg) #¢5- L7 HFD+STZ-FERIEHE~ 7 A D FZ
TEWlg (EHEE D) DR A mE L, ERES 7z TNFa, L7 &lf
BlERR RS FRfE o 2 € L7= (Figures 34, 35, 36)

—— H,0 —— GF-1000 mg/kg
8 2500 % 2500
w L
3 = #t
2 2000 € 2000
8 S
2 S
2 1500 2 1500 T
» o0
on =
E/‘? 1000 §1OOO | * *%* *%*
g ‘D
£ 500 § 500
S ———————g g
S 3
e 0 1 0
LL =z

(a) (b)
Figure 34. Effects of GF on TNF-a secretion from subcutaneous and epididymal adipose tissues in
HFD+STZ-diabetic mice. TNF-a levels were measured before and 1, 2, 3 weeks after treated with
H,0 or GF in HFD+STZ-diabetic mice. a: TNF-a secretion from subcutaneous adipose tissue; b:
TNF-a secretion from epididymal adipose tissue. The values are expressed as means £S.E.M. of 3-7
data. "P < 0.05,” P < 0.01: Significantly different from control H,O group. " P < 0.01: Significantly

different from un-treatment.
K& D UWDTIIFEF = F A (1000 mg/kg) > 3 i REE KRS 0% 5-1%. HFD+STZ-
FEPRIGRE~ 7 2 D Rz N AEEAE D B lFkE S 72 TNF-a EICAERZLE RS2

o7, —J5. HFD+STZ-BERIFRE~ 7 Z D (FSELJE V) NEA#EER D & IR
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ST TNF-a fEIE, B FREGEAR L 0 %925 (5% 02> 72, ZOWlE (FEEAE YD) A5
IARERR DS D K EICHERE S 4072 TNF-0 12%F LT, [UfE =% R 1 & 5RO F
B8 0 HERAHARE (1o 2472 0) 78S 7z TNF-a fEIE, A BREEDE & TR
172 L HEZRBAER DR bz, [IFET- % 2 DFRVY TNF-o BT X
B 5- 3% E TRt IR (FFEJE V) REN#ERRD & EEE S 72 TNF-a fE 604.2
+87.9 (pg/g) £ TH L. /AK&IHREED 1929.4 £204.1 ( pglg) \ZxF L THI 1/3 (2
Y UTee IWHET =3 A% HFD+STZ-HERIFRE~ 7 ZA Ol (FEEE V) ARG
DS Ve TNF-a (B2 S 7o, ZORDERR, IIfE =% A& 5L
7~ HFD+STZ-#E R IR HE~ 7 2 DI TNF-a [HEMEL 7o o 78K & & 2 b,
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HFD+STZ-FERIFRE~ 7 A DT & Nl (FFEJE V) BN O gt S vz
LFFEICKT B, IUFEF =% & (1000 mg/kg) D RE % FH~7= (Figure 35),

= H,0 =&- GF-1000 mg/kg

...E 20 g 20
S E T T
2 16 £ 16
: e |
s 1 s 12 T - .
£ =
o
%_ 0 %_ 0
a Before 1 week 2 week 3 week 3 Before 1 week 2week 3 week

(@) (b)

Figure 35. Effects of GF on leptin secretions from subcutaneous and epididymal adipose tissues in
HFD+STZ-diabetic mice. Leptin levels were measured before and 1, 2, 3 weeks after treated with
H,0 or GF in HFD+STZ-diabetic mice. a: leptin secretion from subcutaneous adipose tissue; b:
leptin secretion from epididymal adipose tissue. The values are expressed as means =S.E.M. of 3-5
data. ~ P < 0.05: Significantly different from control H,O group. * P < 0.05: Significantly different

from un-treatment.

AKKFRREE O K ARG & W28 S 7z U 7 T BT AL E RERTIS L 0 BN
M %~ LTc IIEF =% 2 3 MR A 512 L W HFD+STZ-FE/RIFRE~ © X D L
THERGHRRE D & Wl S 72 L 7 T BT FREE & e K L4 s L. N
i CREEE V) AENRERR D & WElfE S 7z L 7 F BT R PRI 2> © i &
NIEVTF BRI LT EE eotz, WE =X A 1HEAND
HFD+STZ-FERIFRE~ ¥ A DN (FEEFE V) IENHERE Dl S o L7 F v
EIFREMER 2R LTe, &5 2 B OIXAERBDO DR D b, AKkHEEE
EHNTOHAERETENZR Lc, IEF=F% 2D ZONlg (FBHEE D) 15
HARED HFHE S T L 7 F U E OB ER T G- 3 ) & TR LT K
AT, K 40% D SHT,
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R &R CREEJE D) BRI A © W8 X 3 7= 5 BEAR IABR B 2 k3 5 b
T A DR A F~ 7 (Figure 36),

—— H,O —&- GF-1000 mg/kg
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Figure 36. Effects of GF on FFA secretions from subcutaneous and epididymal adipose tissues in
HFD+STZ-diabetic mice. FFA levels were measured before and 1, 2, 3 weeks after treated with H,O
or GF in HFD+STZ-diabetic mice. a: FFA secretion from subcutaneous adipose tissue; b: FFA
secretion from epididymal adipose tissue. The values are expressed as means +S.E.M. of 3 data. P
< 0.05: Significantly different from control H,O group. * P < 0.05: Significantly different from

un-treatment.

Figure 36 T/r L7c & D12, ALE 3 WM T, AHHREEDORT & Wl (s 5
D) MEiAHRE 2> & bk S U2 BRI IARRIE O A B 72 ZALITRB D B /e hr o 72, 7K
XERRAE & BT e = R 3EAHR SIS LY . BT Ll (KA V) I8N
R © Wekfe S 7o B EENR DR AE 3 /KO IR & T W5 & b A EICH < 72
27, WEF- = 5 2 TAENGHERE D & WEBENR IR D 3 et 2 Z L AVRIZ S
i, LU, My OwBEEIIE e =% 2 3EE&KRGIZLY . AR
8> L7z (Figure 33), 6 DMERG e+ = F A IR D> & GEEEE
il DA fesdE U, ORISR EBENR IR OfRL &L+ 5 Z L2 LD, 1M
THHEBIENE Z 2 Z Epmesiic, ZOERZL 7 F ARBUED
TG T 2R H 5,
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46.6. B

LR =2 A % 3 A E B O BEGIZ LV | HFD+STZ-FEIRIFRE~ ¥ X DIfithE

oA A) CBPMEEAE I, T ORRIL STZ-HE R~ U A IZH

i 5H§H’“W$@T§E’%@F% ERBETH T2 D, ImEREIRFE~ 7 R
BWTH, e T=F A3 AU URPIEE S ET 21ERZ2 o2 & NEAf
ASY (W

HFD+STZ-PEIRIFRE~ U ZIZIBWN T, IE TNF-a B3 XNV 7 F Al i#HERR
AR EIZFRER O ER ~ 7 A L i L CARICEEZ 7~ LTz, TNF-a 131 > A
VURGMEZS I EE Z L, BERFEOFEBICIRS ST 5K F& LTHERESNT
VW5 Invivo 35 LN Invitro EERNS . TNF-o D@L >TA R v
WPMEDNER SND Z EDPRINTWD, REHIIEEFEREE T V7 > MTxt
LT TNF-a OFLEFIRZ IG5 LA > 2 U Rt 5 ), Bz
TNF-a DA A2V v 7 F ST HERE LT IRS-LAE Y U vigfb s
LZ2ET, Fu ) UBbEREFE I, A A U EIRE R ER 2 I
T 5, £/, INFalIA v A Y UZRME, IRS-1, GLUT4 OFBLHMHEI L, A >
2V AREIME A FET 5 L STV A0, HFD+STZ-BERIFRE~ 7 2 2 H 8L
THA AU ARHUWEIZIR, TNF-a [EOHMNZNEE 59 5 AIREME DRI S U7z,
ILHE = A BEHIZ L 5 HFD+STZ-PEIRIFE~ © 2 O ERE TIER & iR
HEA Y &R S U7 TNF-o JBUMERN, &G LB O RFFICHEE SN, 2
DFERD D, FERIFIEE T MZB W TIETF=F A DA v A U ARG E
BERFIE. PR (KEELE D) HERAFIINSS B D TNF-o TEEEOMBIERIC LD . £ &
UAERMNERT 2 Z EREE LTS Z Epmme iz, £72, TNF-a i3f5
AR 5\ TR R & BE OB Y JAZ B30I L. FRIRIRR O 43k b i 3

DGR, AP ERERE IR R O A < A2 v L BB TR LT 5, L
Pa+ T A HIZ XD | HFD+STZ-HERIRRE~ 7 A Ol (R 0 ) AENiHife
DRESLER TSI D, [UEFTF AL TNF-a DWW E D S5 1F
Mz U<, IO Mt 2 edE L <, HFD+STZ-FERIFRE~ 7 2 D NIiglE N
AR D/ N 2R T D AIREMED B 5 & & 2 bivTz, BEETIX, TNF-a 1X
interleukin (IL)-18 DYEA ZEHET 2 Z LR BN TV D, IL-18 1l g flia %
EEAEET D, R ARMEGICL DA AU U WMEEER L, TNF-o
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OWPEREZN T2 & B2 b, BEEERL, s EMOFEGIZLY, 1B
HRRE D BERIFRE~ 7 A DI TNF-a OB FIERRH 2 L @GS =, =0
TNF-a OB FERIZ—SAAESR E LT, IIE X EE 2 &E 20452 &
& %H 17,

MENi B A 4B L= ERE O Mf L7 F o BERFERICHML, 2oL 7T
VHPUEDS A R Y ARPUEZ E S Bl &I o TV A ATEEME b S S v Tw
Do MR TECTIXL 7 F U2 B B2 LB R L QiR E N Lz 3
WX —HEDNT U RAEGHIET 5 Z LI L5 EHOETEREEHIE L T\ b,
AEFGIRRE T, BRI CREO L I FUEAZ L TWDEN, LT F st
TETFLTEY, V7 FUBRbitEREETH 5, LT F R PIMEIRIEN T D
& R~ O PERRIE R AN L, A AU L INT 5, 72,
TNF-a b L7 F O zfetE L, SR TEHICEHN L TL7F o bk
St LT ARG Z T 5, R AT 3 E P A R O AT &
V. BT RENGRARR B RO IR AR B R 2 Fh A R BT NIBAR AR
D WEHE S LD TNF-o 50 L 7 F Al 2 AR Uiz, WEBRIBIARRLRR D © Rk
S5 TNF-a EORMERIZIIEF =X AT G5 1LHENORO b, LTF
BEORWDITNFE T =X A EHE2HAENLTHY . VT F U E&ORDIL TNF-a &
DOWD LV ENTRELS N, IPEF=% 2L, HFD+STZ-HERIFERE~ 7 XA DN
RS HERE S 5 D TNF-o IR X 5 L7 F U\t 2 BT 25 Z 2B 2
b, VT URFIEDOSGEIZ LV | BN MR AR L. TR AR R
(ZIERE S T ERERR IR 2 N ST, — T VT B EMSIER &l
NLUCRIE ORI MR, B, FIBR~OIER b HE T 5, L7 F Tk
RFHEA . g EREICER LT, B o2 E L, PN &M%
M 21ER%Z 20, 2 LT, BURTHO L7 F ARG #EIC K D151
MR R ONRHE & | R C OB 2R iR L OEtE A /> LT, 1
HEBERR RS 2 ) S8, IRIAMIIR ORERALZ S L & B 2 bz, e T
T 2D HFD+STZ-FEIRIRTE~ ¥ A D RTFlg-C g P AR E B EH o —#i%, L7
FUBRPIMEOUGEZ N T 5 & &E 2 DL, IWHEf=% 13 3 MM A R0 #&5
(2 XV (HFD+STZ-HE IR RE~ 7 2 DO fgE Ml 2> & 0> TNF-o EEBE SIS
VZTF oI E S E L, A R R A WET DB LT o T,

:[n
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H5E e

1. BAEGEERIL, FEREE~ 7 2O @M ER X OMKA > 2 U E & @ ifnig b
V7 UtV ME, @iijE= L A7 v—)ViEa HEKAICSEE S, )i, #%
H PRI TR Glibenclamide &, IEEPN I G-12 X 0 & IUBEE 36 LOMEA > AU A E,
AL AT R UEZUGE LT, ZOZEND, BiEGEEE B O Mgk TEH & IEER
UGB T B vz,

2. BHRGEEEHAAER LTS 6 7 L— T ORERRAESET X A DT T, FEEHFIOM
A, FRENAL TR s B RUR B & [RIER ISR IR~ U 2 D LBERE FEM &
BLL 7228, 8 TAIRCHIR AN m MBI Ul o 7z, B RGE SR EL oD b e
TERABFICITA v R D il A B ARE T DIERART & A R D Vil
BB LW H D 2 L2 BT LT,

3. BhEGEEE B oo mbERE TEH & IEE SCEERICE B 2 > T D [LFE =% A
X, BERERE~ v 20 m b ER L OEE R Y 7Y FME, miljE= LA
T —/VEEZYGE LTz, e =% 2O HEIIERER G Tlda v 2 U VS
RERER o7, IWHEF=F 2O MBERE FERIL. F547 geniposide DIEHIC
KV EMT O, UL, HEIIEEER 5 Tld geniposide (X&fig ~V 7 U &Y
NE & S IfE = VAT 17— WIS L TBEN R R SR ho 7,

4. a2 20310 R Y URPIEESET S 2 LICL > T, BRFRE~ T A
I R VRSO B BE S8 W s B 28 e, & OFERIBE IS B R8O Akt T

MAL & FMBETO GLUTA FBEEDOHMMA G FiL TV,

5. [UEF = % 2%, BERIFRE~ 7 R ITBIT D TNF-a BEHES L 7 F o BEHE O M)
ERZIT LT, A AU UGt EUGET 5 L ffmm T & 7,
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