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BE BE FITH A R s R S R R A/ BT R4
YRS R MIERRENRAR. Fik 36 JiEE
C57BL/6) /R, BEALISSE 70 WIE & M B4 (NC 4) . mlgik
A (HF 4) BB EE A B A MW BB Y (HST 4) .
S RNTEF BRI ES 6 .12 A A KM 25 B (i (FBG) 25 I I
KRS # (FINS) K, it B 5 RIS B ( HOMA-IR ) ;
ELISA #4675 T FE-y(IFN-y) [AN-E4(IL4) KT
. ek IFIREA R ES R R RRE 74
(STAT4) FIfE & 55 5 R 5 SR B F-6 (STAT6 ) R |1 R iK1
M. R ORI 6,12 XK, HF 44 HOMA-IR & F NC 4
(P<0.01) ;EYess 12 JE K, HSJ 21 HOMA-IR 8§ § (K T HF
H(P<0.05) ;B 6,12 A, HS] 4 L4 & F NC 4 K&
HF #5(P <0.05) ; BAYL 5 12 fE 5, HS] 41 STAT6 & F HF £
(P<0.05) ;%YL 6 .12 E %, HF 41 STAT4 &5 F NC 41(P
<0.05) . &5 (R H SRR YL u] B HE TR /N BRUBR 5 4K
P, T HE 5% AL 2 B R SR 35 STAT6 Kb 1L4 X,
Ay v W PR R (A R B

XEHT H AR R R E HEHT,; STAT4 ;STAT6
PESES R383.2
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181 2 AE 2 A RE (2 BUME PR B 0T = ok £k [
RIS . NAEBE R A S R A T
0 HRAE RAE BB Bk B JC B AE AT, FmT 3T oAt
TR A NG DL, SR RS B
EPER ALY BB T 4HA (T helper cells, Th £
Jf) FE AN TR) A 355 3l 38 R WT 3 B4 4k S BT R AR Ak 26
B Thl F1 Th2, Thl 4iff&% Thl 7948 A 7T
P FE -y (interferon-y, IFN-y ) BIFEAK, I8 754 T 200
Th2 RHAWETF AN E4 (interleukin4 ,1L4) |IL-
10 IL-13 f4 38 fin ] 25 2 A B A 1A Y R 5 3% fU%
D RIEHE S % S R 5 B0 HF (singaltrans-

ductor and activator of transcription, STAT) i#75 Th #0
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M4k, #F 1 STAT4 G EE RIER B
B R IFN-y R R MB X WIER, B RHEF
STAT6 A% XS IL4 53 REXMER",
P2 O G kR e TR (2 4 Th 40 g1 Th2 41l
Jria) 44k, 0 28 RE I, 32 B S S ALK A 4R 0 4
o %BF5TE T 7 B B TR A O RE B /N B, W2 1ML
I SR 2o M A 048 T X /N BRUTT £ 41 1L4  IFN-—y
1l STAT4 STAT6 ik (B0 , Hi+F M e s Jakaje 2o 1k
SV I A 0 o RS /N RSP O J % 26 KD 2 4 L
il

1 #MREFEE

1.1 ##

1.1.1 444 3 A CSTBL/6] Mt/ 36
HLETES,10.2 ~15.2 g, I L BER R¥EY 5L
W Rt TR SIS R 1 RS, L
SIAIEFEM A (NC 4) 12 R, 25 FARHEDE & B
REH(HF H) 12 B, 47 iR ek (Al R L
Al B AN 15% FERE . 15% 250 2% REE B2 0. 3%
AHEL  ZRER KA LR e ERA) &
TEREE S BA MM RRGH(HS] 41)12 H, {&
BERLR e R Bt R SR B AR i % R R o Rk e
/NERIEER B Bk, R4 F B ARt o

1.1.2 Arkeplc st 556,12 F,RM 10% 1
IKEARE(0.003 5 ml/g) 1 JEs v 56 R B, AR BR 47 B
PR M, 3 A ) s BB AR B A 2H 2, 3
T 4% 2R P EEEBEE, KR TFHRBORTE
T -80 CIKFERTF .

1.1.3 F2AMAME BN (ERT KA
H]) ; M4 i 55 K (fasting plasma insulin, FINS ) 32 5|
B ET I T BF 5T B ) 5 IFN=y [ IL4 46 0 3 ) &
STAT4 [ STAT6 Hbi/NER—HT B BREL 2% bk
BERRERZE il ( R LAY TRAER AR ; =
LR PEEREYRARAGRAAD) .

1.2 #WWEHRRAZE  5E 2 I8 ( fasting pe-
ripheral blood glucose, FBG) } FINS 1 EEH &K
HEHL 5 £ (insulin resistance index, HOMA-IR), /)
PR B AZOK, TT R, M FBG ; AR BRH B pe dic &
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A9IM &, F R T ER LB H 3 500 o/min &L 10
min, W& ML , B e R T 2 IR B R ORI
HOMA-IR, HOMA-IR = FBG ( mmol/L) x FINS
(wIU/ml)/22. 51 ELISA 3£l IL4 IFN-y, 3%
B AR 450 nm 400 E G A 5 Se e Ak ik I % AT
HEZH 2 STAT4 F1 STAT6 ()3Ki5 ,4% ZRF R E,
A3 ~5 pm HAY A, ~PHEF LR
(STAT4 STAT6 —4, HIAME ¥4 1 : 100) ,DAB
B, BKOA,EHET ( x400) fEHLE 5 AR
PLEF, #1158, 5k ] Image-Pro Plus 6 244 %f B Rt 1T
FE BT,

1.3 SitZ4bs8 KA SPSS 16. 0 #K{FEAT 04T,
THEEPERER A x £5 Rom . PIALIE] L BOR AL 4
ZN:ONE oL

2 £#R

2.1 MR—REER AU 6 R, LA/
FLEE 6 K, Hr HSI 4 1 /MR R L, Ik
WA eSS T B NC d/NRBETS 1 1G5 10 J§ L HS)
H/NRIETS 1 H, 12 KRR, NC 4 5 R/,
HF 206 S/, HSI 205 H/hEL.

2.2 ZHENREE.FBG,.FINS, HOMA-IR fy7k
FET 56 K HF 4 & HS) H/MNEAEH NC
ZH 180 20% , AE kN R B A BE A T 5 HF 2R (1
=5.169,P <0.01) .HOMA-IR(¢ =5.963,P <0.01)
K FINS(t=15.421,P <0.01) % NC 40 F & ; HSJ 41
1A (t=3.278,P <0.05) . HOMA-IR (¢ =5. 856, P
<0.01) J% FINS(t =15.421,P <0.01) % NC 4 7
;5812 A K . HF 4K &E (1 =7.538,P <0.01) |
FINS(¢ =8.216,P <0.01) ,HOMA-IR (¢ =5.132,P
<0.01) % [F ] NC HE B 75 ; HSJ HikE (¢ =

~4.169,P <0.01) FINS (1 = ~4.696,P <0.01) .
FBG(t = -3.486,P <0.05) .HOMA-IR (¢ = —2. 889,
P <0.05) %R HF 4P TR, W1,

2.3 ZANRME IL4 IFN-y IFN-y/IL4 456
JEA HSJ 2 1L4 (¢ =8.776,P <0.01) IFN-y(t =
12.009,P <0.01 ) % NC £ 7} & ; HF #H IFN-y (¢ =
11.940,P <0.01) #; NC 20 F+#&; HSJ 4H IL4 (¢ =
6.467,P <0.01) % HF 4755 6 AR, NC A K
HSJ 2R fififa] F Th2 75 [a] 3% I &, HF 204 [w] F Thl
T3] G RN A, 12 AR HF 4 IFN-y (¢ =
10.241,P <0.01) ,IL4 (¢t =5.285,P <0.05) ¥ &
NC 20715 s HS) 41 IFN-y (1 =13. 111,P <0.01) ,IL-
4(t=12.788,P <0.01) ¥3%: NC 21755 ; HSJ 41 1.4
(t=6.780,P <0.01) % HF A5, WE2,

2.4 HBANFBIFHLS STAT4 STAT6 BEHFEE
% 6 JE oK. HF 4] STAT4 2133k (¢ =10.729,P <
0.01) STAT6 E[1Fik(t=11.436,P <0.01) 5
F NC #41; HSJ 4 STAT4 B &K (¢ =7.317,P <
0.01) STAT6 g #ik (1 =9.933,P <0.01) & F
NC #{; HF £ STAT4 B [ %54 HSJ 41 STAT4 B
RikFH &, ZFLHEIT¥E L HSJ 4 STAT6 &
REBHF RS, ERERITEEL, WLHE L,

%5 12 JE# . HF 40 STAT4(: =4.355,P <0.05) .
STAT6 B ik (¢t =9.296, P <0.01) % NC 4 7+
B HSJ 4H STAT4(1=5.292,P <0.01) .STAT6 & 4
Fik(t=7.680,P <0.01) % NC 447+ 7&5; HF 41
STAT4 % [ ik% HS) 4H STAT4 B R A ASE, %
FEFKIT2EE X; HS) 4 STAT6O EEH K ik (¢ =
2.822,P <0.05) % HF 475 ; HSJ] 41 STAT6 & [
FIRBEE 6 JFIR STAT6 KRBT H (¢ =2.700, P
<0.05), %3 E2,

£1 %£6.12 AXEZH/NREE.FBG.FINS 2 HOMA-IR RJLL# (n =6 ,x +5)

- 76 FLE 12K
= fkaE(g) FBG(mmol/L) FINS(plU/ml)  HOMA-IR A&\ (g) FBG( mmol/1.) FINS(ulU/ml) HOMA-IR
NC  20.05+2.31  8.23+1.04 10.20£2.54 2.98£1.11 25.30 2.0t 4 7.23£1.19 10.87 +3.58 3.78+1.29

HF  25.98+1.60"*9.02x1.65

28.05+1.26* 9.55+2.46"* 34.29+2.12**4% 9.87+1.68°

44.86£9.48" * 221586 £5.62 "

HS] 24.99+2.88° 8.93+£1.29  22.35:6.05°° 7.27+1.41"  27.94+3.07% 7.02 +1.09%4 23,78 £5.57 " 8.68+2.34""
VTR NC 21 * P <0.05, * P <0.01; 5[]l HE 4LIEEE P <0.05, ™P <0.01, 5% 6 A AKALZ I L4 P <0.05, 2 P <0.0]
%£2 3 4/NE IFN-y,IL-4 IFN-y/IL4 ZhASLE B (v 2 5)

AL g6 A 12 K
= IFN-y 1.4 IFN-y/11.4 TFN-y 1.4 IFN-y/IL4

NC 51.53+3.28 55.31 +8.02 0.910.16 57.31 +4.24 63.06 +4.78 0.95 +0.24

HF 76.61 £3.99* " 70.73 £4.91°" 1.10£0.07 86.76 £5.12° " 79.23+5.26° 4 1.06 £0.13

HSJ 87.05 +6.46* ** 93.24 +6.97 % 0.93 £0.20 92.32+4.98** 101.42 +5.58* ** 0.91 £0.17

Lil ) NC HLILEE . * P <0.05, " " P<0.01: S5} UF 41164 " P <0.05," P <0.01; 55456 I AKALZ M L4 2 P <0.05
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R3I HEH/NE STAT4 . STAT6 ZhtbB(x £5)

a5 STAT4 STAT6
- 56 Fk %12 Ak W6 ik 312 ik
NC 0.41 +£0.04 0.40 +0.03 0.39 +0.03 0.40 £0.04
HF 1.0920.15* 1.28 £0.32* 1.1520.16* 1.17 £0.18*
HSJ 0.99+0.19" 1.09+0.29°* 1.17£0.19° 1.63 +0.35%4
LR NC 4IEEE: " P <0.05; b [R HF 41 ELEE: P <0.05; 555 6 KM 4HZIE L 4 P <0.05
Al'l BI I Clll DI I
A | B2l Qll D21l
B1 $F6AXRGEALZTRMNBITEL STATI STAT6 BEHFKIE  x400
ABAEXTERE] s B NC 20 HF 20D HSJ 21 ;1. STAT4 B[4 %35 :2:STAT6 B #EL: | (HE 46 1 .DAB 3t (5

Al 'l BIII

AD | B2l

CLII DI I

QI ws : D21l

B2 F12AXRERALEZRWNEIFER STAT4 . STAT6 BEAKRIE  x400
A IVERT AL B NC 4 CoHF 85D HSJ 4151 :STATS SiF1 K 3K 52 STAT6 F113%& ik 1 :HE 360, [ :DAB 65

3 itig

Th 40 B K 35 AT 43 o 195 R 400 0 B « 8 8 i P
MU (Thl F1 Th17) BHTAAE M M (P75 PE T 48 L F
Th2 Zaffa) . T 40 M 7E 4 F5 1A P 3R 5 - 15 % et
RREHERERTREEEEM, 2 BBERE R
MARIERS FE T T 40 H W RE A R85 AY, &
BUMHLA Thl & Th17 40 A9 B3 in, Th 4R
Ko Th2 40 M SR80, AR 3 ML IS V4% AE K 1B
SRR RT . 2 SRR R ERN T E KR
) IFN-y K/D &R IL4, [F i Bos & RN iE &
PE T 4B EY, MIPT 20 T M2 ®
AE FRE A I 15 AT AL A 2 B0 B U P B9 T 4
Mo 27, eI M ARG LA Th 40 K Th2 4l 5 1F
B R A R R R A, [ s A RS I 2 4R g
IFN-y 27, T4 FRAE" . AR 8RN, 556,12

JA& HF 45 IFN-y HOMA-IR % NC A H &, & 6.
12 JEI5K HF 48 IFN-y/IL4 % NC 4078, LA E#F%E
F2H 2 O R AT e /AN B PR 7R B 2 R R IR 7 ELAKR
] T Thi SRR %, T AE #F Bk 0 BRI k4 &
J&.

/RS & IR i R RS HF T F Th2 4
FER A4 KB A Th2 MR, AT 5238 0 2
H PPARa N MF B RRTEIN  E LB BRI R Ak i e
SEAMER" . WL RS S e 18
SR YL ) F Th2 Sl 2%, FFad 3K 3 Th 40
7=H IL-10 J& TGF-B #il Thl A S pREmi %",
FEPR /N UL H A i e )5, B R RT3
oo, HALHI AT e Rl 7 IL4 KRR A IFN-y, 18
95 Th1/Th2 G iim s , (MR F Th2 %5l iR
Bohi %! . STAT Z& FIAYHGE 4% T i a9 41k,
JAK B 5 8 B 58 7k 40 i PR 1 s R R RO P A
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STAT EH B R 1L, BEER 1L 19 STAT %% A 2l 40 Mu %
I, 454 DNA REER F Rk, ATMiEFEEH
gk T BA 75 S5 A K AL A
ToVRIE MR S E M. IL-12 A LUE T STAT4
WIS Thl 404334 IFN-y, IL4 i3 STAT6 &
2iES Th2 gy sk . STAT4 MG B A
2AE 1, STATA g ThO ] Thl ¥4k, #TiEE T R
{#f IFN-y By F FiFik!"!, STAT6 KIIE LA &
JEY M SR (M YE R, STAT6 P Th2 41 M A9k
1k, %S Th WA F IL4 Y . AR ER
5% 12 JFlZK HSJ £ HOMA-IR #[F] A HF HFE(K, 5
6.12 JEZ K ,HSJ 4H IL4 3k HF éH ¢ NC 4 F- & B
55 12 5K HSJ 41 STAT6 & H %L HF HA &, I
HAWFR BR7E B YL/ 12 JA7K HSJ 40 i S 5 b 2
{5161 F Th2 Bh, BEABIR 5 S0k RSN
I HURR L B BT B 51 T 20 W IL4 B3R5 K AR i
FFARE 4023 3% 58 STATG6 2R (A %, #F A2 # Th2 4
FA A 3Fe T80 3 R o /)~ B R JBR 5 R 4190

2 BRI S BIRHUIE B/ AN Th 40 faib
FRERES, MK RURLE ST R IERRIER,
T 7E M % AL 8 P Th 28BS T Th2 Gsieip
& TR WU R 5 B HkHi. STAT4 K STAT6
H AT #% Thl/Th2 MK fk. I W He gk Y48 4 3 m]
DL S Th2 4 fb 43 i IL4 F A2 38 1T A 41 40
STAT6 & [ (125K 1 T A8 WA SR 5 R ARHT Rz
ANERIREE, T B0 R S B 2 M R AL R
B&o
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Schistosoma japonicum infection in obese mouse insulin resistance
Gong Ajuan’,Li Sumei' , Wang Wei’
(' Dept of Endocrinology, The Affiliated Provincial Hospital of Anhui Medical University ,Hefei 230001 ;
*Dept of Parasitology ,Anhui Medical University ,Hefei 230032)

Abstract

Objective To investigate Schistosoma japonicum infection on mice high-fat diet of insulin resistance.
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FEEPMERKE LELELRRAN T
T e ] R (R SRR B B T A

BER, L—3E,EEmW, 30K, L

WE BM PREFFE(PYN) i EEKE D (Ang I1)-
T PEE(ROS) 3 7618 E ] B MR 40 ( CTHD) K B FH TR AE
. A&k Kt SD K BUEENL 4 %t BEZH A48 (6] B
B S4 (CIH &) (8 h/d, 4L 15 d) . FIa7 i i A AT
PVN #% B 5 {31 faf Bk 1 55, 2R Y 390 39 ik 4 5 v 7E 1 4 K ER
Bk IE (MAP)  ELISA 3%l & PVN 1 Ang T \ROS &
&, Western blot 3 %E PYN i BBk E D | BZEK
(ATIR) M E &k, AR A & (BRI WE PVN Ry &
BEYILCEE(T-S0D) % /1. &R Sxr84 b4, ClH
AR PVN 7 ROS(P <0.05) fil Ang T & RBEFE (P <
0.01) ,ATIR Ry RIXBEHE M (P <0.05), i T-SOD & J1
B FRE(P <0.01), XUl PVN N R{EESY Ang 11 (0.3
nmol ) 7] F 2 W20 A B MAP, (fif CIH KBl MAP F @& F &
#(P<0.01) ; #8E B8 FIEER 7 Tempol B] FEAKRILH K R

2015 - 12 =21 ik
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& B E

MAP, i CIH A B MAP [B{% 5 5 % (P <0.01) ; Tempol Hi4h
FRATH0E Ang 11 XFPGLH R BRAY FHIEAE R, H7E CIH 4
BEAEMBAE (P <0.01), &8 ZEEZKPROSHGT
Ang I 7E CIH KR AW FEEA.

XEE EFFEEHMEMEERED SEREKERE;
LR

hES%S R331.36

STHARARED A XEHE 1000 - 1492(2016)04 — 0472 - 05

B IR P T 8T {5 4% & JiE (sleep apnea syndrome,
SAS) 5 EH FUIAIER R, SAS 3G i XL,
D% — B I AR GBI KB o SAS R 418
(8] it {K & ( chronic intermittent hypoxia, CIH ) M\
2T SR A 26 AT , N B DR B9 25 6L LA B I
AR L CIH AN RSB MEREE
MR, CRARAIE SRy i B 1 982 5 P s I R Y
BEEEZ—, UrR” BiR,CH 3 & & LR/ &
LG SHFELE R LR AEMTA X, TEME
324% ( paraventricular nucleus, PVN) B E & .0 M&1&
M E EAL A, T 17 41 48 5 20 28 B K o B A1)
DX B (B SR 25 1 o 2 IS TRl 2 7T, R ot

Methods 36 male C57BL/6] mice were randomly assigned into three equal groups: normal control group ( NC
group) , high-fat diet group ( HF group) and high-fat diet with Schistosoma japonicum infected group ( HSJ group).
Specimen was collected 6 and 12 weeks after high-fat diet, separately. The levels of fasting blood glucose (FBG) ,
fasting plasma insulin resistance index ( FINS) and insulin (HOMA-IR) were detected. Interferon-y(IFN-vy) ,in-
terleukin4 (11.4) and singal transductor and activator of transcription-4 ( STAT4) singal transductor and activator of
The mice from HF
group showed higher levels of HOMA-IR than those from NC groups by the end of 6 and 12 weeks after infection( P

transcription-6 ( STAT6) were detected by ELISA and immunohistochemical method. Results

<0.01) ;the levels of HOMA-IR in mice from HS] group were lower than NC group and HF group by the end of 12
weeks( P <0.05) ;the levels of IL-4 in mice from HSJ group were higher than NC group and HSJ group by the end
of 6 and 12 weeks after infection (P <0.05) ; the levels of STAT6 in mice from HSJ] group were higher than HF
group by the end of 12 weeks after infection( P <0.05) ;the levels of STAT4 in mice from HF group were higher
than NC group by the end of 6 and 12 weeks after infection. Conclusion Schistosome japonicum chronic infection
may improve insulin resistance in obese mice with induced STAT6 protein expressed in liver tissue and secrete IL-
4, providing new ideas for the prevention and treatment of diabetes.

Key words Schistosoma japonicum; insulin resistance; STAT4; STAT6



