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5 Z &5, Vaspin (Visceral adipose tissue-derived
serine protease inhibitor) & #5% L7z, WHEIERIEHE
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Vaspin [XAfERERGBMERD Serpin TH %

Vaspin I Z N KRG IZEHKED Y 7 F LV RTFF FE2H
L, Blastp% — 7 % v TN L 728 & ar-
antitrypsin £ 40.5% D FEF QY — 2 F L TWw7e.
SWISS-MODEL (http : //swiss-model.expasy.org) (2
LB EHDVAFEERNT S 3EOL Y — b, 9D
a7 =) v 27 A& Serpin (serine protease inhibitor)
BZF7 73 — IR ZHEE TH 5 reactive site
loopxHELTWAZEATFHEHEINAZY (K1 A).
Vaspin 13/ — > 70 v bEHFIZ B T308HE 0 AL
i OLETF 7 v b OWNEARFIM#E CHRBE A B 7227,
6 B TIEBFEIKED LETO 7 v T+ @ MR L AL
IZBWTIERELZD R -7, £72 OLETF J v b
DR TRER#ER, BElEhaRs ooz v
TYEBEZFOLR»->72 (K1B).
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X1 Structural analyses, and gene expresion of vaspin in

various tissues.

A 7 Automated protein structure homology modeling by
SWISS-MODEL predicted the presence of 3 f-sheets, 9
a-helices and a reactive site loop. B . Northern blot analyses of
vaspin in various organs of obese 30wks-old OLETF and
visceral adipose tissue of lean 6 wks-old LETO rats. A single
transcript is observed in visceral (VIS) fat of OLETF rats. BAT,
brown . SUB, subdermal adipose tissue.
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DA % 8 T Vaspin 135 TRRBFMHERIC BV Tz e
AEFEBZFBD Lo 72, EXE BEIZB W T Vaspin D
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A I Body weight of OLETF, LETO, and OLETF rats with
voluntary exercise (EXE), and OLETF rats administered with
pioglitazone (TZD) and insulin (INS). A decline in the body
weight of OLETF rats is observed at 50wks of age after
peaking at 30wks. B : Hemoglobin Alc levels progressively rise
in OLTEF rats up to 50wks. C : Fasting immuno-reactive
insulin (IRI) levels peak at 30 wks and then decline at 50 wks in
OLTEF rats. D : Fat pad weight peaked at 30 wks in OLETF
rats, while with the TZD and insulin treatment they
progressively rose up to 50wks. Data included in A-D are
mean+sem (n=5). E . Northern blot analyses of vaspin mRNA
in white adipose fatty tissues (WATs). At 30wks, the
expression is high in visceral retroperitoneal (RET) and
mesenteric (MES) WATS in OLTEF rats. The expression is
high at 30 and 50 wks in subdermal (SUB) WATSs from OLTEF
rats treated with TZD, while vaspin's expression visceral
WATSs was decreased. Insulin had a partial effect on vaspin’s
mRNA expression. EPI, epidydimal WATs.
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[¥] 2 Effect of pioglitazone and insulin on various physiological
parameters in OLETF and related strains of rats and
expression of vaspins.
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[X] 4 Profiles of glucose tolerance and insulin sensitization
tests after administration of vaspin and insulin.
A © Glucose tolerance test. The rhVaspin or PBS was
intraperitoneally injected into ICR mice fed with standard
starch chow (STD) or high fat and high sucrose (HFHS) chow
prior to glucose administration. Glucose levels were
significantly reduced with the administration of wvaspin
[asterisk (*), p<0.01]. B : Insulin levels during the glucose
tolerance test were unaltered, and HFHS mice remained
hyperinsulinemic. C : Insulin sensitization test. The rhVaspin
or PBS was intraperitoneally injected into mice prior to insulin
administration. The blood glucose levels were lowered in
HFHS group receiving insulin + vaspin [asterisks (%) P<
0.05, (%#*) P<0.01] . All data are mean+sem ( 710
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13 Expression of vaspin in 293T cells, adipocytes, and
stromal vascular cells.

A © Western blot analysis of mouse vaspin using supernatants
of 293T cultured cells transfected with AxCAmOLG64 and
polyclonal anti-vaspin antibody. A prominent band of ~45kDa
is observed. B . Western blot analyses of vaspin using sera of
OLETF and LETO rats, and OLETF rats with voluntary
exercise (EXE), OLETF rats administered with pioglitazone
(TZD) and insulin (INS). A major ~45kDa and a minor ~
50kDa bands are seen at 30 wks. The band intensity is notably
less at 50wks in OLTEF rats but it seems to be normalized
with insulin and TZD treatments. C | Expression of vaspin in
mature adipocytes and stromal vascular cells isolated from
epidydimal (EPI), retroperitoneal (RET), mesenteric (MES),
and subdermal (SUB) WATSs as analyzed by Northern and
Western blot analyses. Expression is confined to adipocytes of
visceral WATSs and not to stromal endothelial or vascular cells.
D, E | Expression in the adipocytes was confirmed by Immuno-
fluorescence microscopy in 30 wk-old OLETF rats. (Bar=
100mm in D, Bar=25mm in E).
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Vaspin QR ICEENTRIRE ZOMER
IRUAXIL

ER D~ 7 A Vaspin cDNA #HlARALZT 7/
ANVANRY & —%E8 L, HEK 293R8 A L 7z,
ZOEEEFEHVEY 228 v 7oy MEFFIZBW
T, #)45kDa D3y FHFRH 57z (X3 A). Vaspin
EEDIMEL ~VIE, 4 v 2D VIREMESE— 2 & %
% 30 Tld LETO 7 v MZHEL T OLETF J v
MTEAL, WERWOEA, FEREDIHEG, 5080
@ OLETF 7 v MZBWTIEHFERIZEEH KT L2
(BF13 B). INS #% PIO #EIZ B\ TIX50HHHIZ B \»
T Vaspin DIfiLiF L NV D58l OLETE B 12 H#g
LIRFF SN, EXERELRFBEECTH o 2. M+ D
Vaspin 2SHEHiMIRE 2 S EA SN D Z & 2 MR T 5 72
», OLETF 7 v b o F@gihHk B ihie &
MIZERAMBIZOBEL, Y= A% 7 ay METB LD
J =7y MR T L 72, 2 0GR Vaspin
O mRNA & &HEHEBUE, PRI B TE
ELCROLN (M3 C). T - BRI % H
W 72 SRR G 817 12 X 5 T Vaspin O FEHLINEIHH
N DML EICBR S L CHBL L, MEERMIIC IR0 %
o7z (M3D, E).

Vaspin [3SEHEFEGER CHEREULIEE ICR YD
ACBVWTA VA VS EED D

Vaspin OHEREMNT %179 720 10:8H#: > ICR <7 2
IZBWT, 7 FYHEEMERERE 4 2 2 v EER AR
BREMAT L2, 7R MEAMHEBIE LS H TR T R LT
% 7EEOFE 2 M, 10032 2 #E1241F T rhVaspin (1
mg/kg weight) & % W IEEHE% 2N ENBEREANES L
7z. 2B OEFO 2 HEMBICT Ko (2 g/kg
weight) % JEFENICHG L, 120451 £ CEMMIZIM
WEE A A YERBIELZ. A4 v A YA R
BRI L TIE, HHHTT7 BEE R 7 RIS REI0E S
rhVaspin ¥ 72 (3 2 AR S L, 2 B H OESH
2EFHIRT A HMEIRAE & L7z, 4B oM AER, 1 >~
2 » % (0.5 unit/kg weight) #5- L I8 % FRHF9 12
WsE L7z, FREOERRIZHEIZ, 18AEICES £ TiEL
LT#eAam ) —, JEIET 251198 £ v 5 ikt
(EHef R} © standard (STD)) #3952 SN A EEE B
1) —, 58% DIRIL % & A 72 EEE (BRI, o HEpE A
#} © high fat high sucrose (HFHS)] 255 -z &4 % #f



V240 CRE L, 108 & [FAk o B alhi & fidT L 72,
HFHS #%& T ICR ~ w7 A%, 18:8i# T &I, &1 ~

2 VIME & B2 22 LT A2, rhVaspin ##% 53
5ZrI2&Y, 7 FyREARHERIC BV T1200 010
WEEZAFEICKRTESE (W4A). L2rL, 1R
MEIGZEALE T, RIS 22 VIiEDE £ T
Hot: (M4B). 42 EFEEMREICBWLT
STD & FIZHB T rhVaspin # &5 12 L W A&E=E

IFERO B hr o 72A%, HFHS #E T, 18:Miks ThLm % &
72LTw5A ICR v 7 AH(2B W T rhVaspin 253
5 LA G LRSI L IR e A A v
FERENTEA3053 4 59053 # D, BRI T L 72 (K
4 C).
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Vaspin & 1 ¥ 2 V&Pt | JEHFIZ, H18%

RO BETRIVKBIET 2R manzy, L
7F v, VLY AF Y, TNF-a, GLUT4, 774 &%
I FEOAL A YIRPUEICEE T 5 BB D
7% A4 24 PCR & W T L 7245 %, rhVaspin
G T H5IEICE ) ERLERPEONZ(K5 A,
B). RN E7 T Ay — i % Lf""t%“
HFHS ¥ & STD Ho 2 BEIIBHRK TRl 4~ 0 5715 12

i& L7275, rhVaspin % 2 #RH#%5 L 72 HFHS ﬁ?@ﬂ’ij
IR R A & R T R IAAHAR 1 & 12, STD BEEF L
Gl FIifrEL 72 (K5 C).
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PIFT, £ 2 EREEEFFEO DL 2 LI12L - THERA

FHRIRTOT 7 1 )VZIERHREDEEFRIRICED
[FRMWRZHEITD

188> 3 # (STD #, HFHS #, 2 (1685
518122 T 2 ] ¢ &t 4 [A]) rhVaspin % JZFENT%
5. L7: HFHS #) ©~ 7 2 O HIEART#HE & 5T AR
Bhfdir 5 22N RNA Z57MEL T DNA 70 7# o m
W& W 72820 5, rhVaspin 23595 2 &12X D
15 IS A A AL & B2 T RRBAALAR 12 8 v T HFHS T%
L L 72 &Iz F 1 2149.9% & 52.8% T IEALE

PRMIEE Vo 72X F R v 72 Y FE—-LTALN
AEFEOREZES S L, KUEOMAN A R
2Ty RaO=MIBWTA YA YESHEOUESY
T%ifﬁf“ % %707 7 — EREFPIHIZE OGO E)
BRIZOLNAZ L2 HRFT 5.
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XI5 Effect of vaspin on leptin, resistin, TNFa, GLUT4, and adiponectin in obese ICR mice fed with HFHS chow. Vaspin
administration reverses gene expression profile of WATs.

A, B : Injection of rhVaspin suppressed gene expression of leptin, resistin and TNF« and increased the expression of GLUT4 and

adiponectin in obese ICR mice with HFHS chow. Data are mean+sem (n=5). (%) P<0.05, (*%) P<0.01. C : Hierarchical

clustering analysis seems to divide into two distinct groups, HFHS and STD chow groups. Both mesenteric (MES) and subdermal

(SUB) gene expression profile in rhVaspin treated ICR mice fed with HFHS chow is on same branch of as those mice fed with STD

chow.
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