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TEPEE(ROS) 3 7018 E [ B M IS 4 ( CTHD KB JH TR AE
. Ak Kt SD R BURENL 2 Xt BEZH 048 v (6] BRE
{44 (CIH 4) (8 h/d, 4L 15 d) . FIa7 i & (i A AT
PVN #% B 5 {31 faf Bk 1 S5, 2R Y 390 39 ik 4 5 v 7 1 4 K BR
Tk IE (MAP)  ELISA ikl & PVN 1 Ang I \ROS &
&, Western blot i %E PVYN i B Ek £ 0 | BIZ 4K
(ATIR) M FE, AR & CRRE) WE PVN iy &
BEYILCEE(T-S0D) iF /1. RSx4, CIH
2B PVN 1 ROS(P <0.05) fil Ang T & RtEE TS (P <
0.01) ,ATIR Ry EIXBEH N (P <0.05), i T-SOD & 1
B FRE(P <0.01), XUl PVN N REEE S Ang 11 (0.3
nmol ) 1] T/ #5280 A BUEY MAP, (fif CIH KBl MAP @& &
#(P<0.01) ; #8E B8 FIEER 7 Tempol B FEAKRILH K B
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Bt IR P % 8T 5 4% & 4iE (sleep apnea syndrome,
SAS) 5@ EH FUIAIHR R, SAS 3G i o XL
L% — R I AR DR BRI KB o SAS R 418
P [B] 8t {K & ( chronic intermittent hypoxia, CIH ) M\
M2 T SR 0 268, N B DR B9 2 6L LA B I
AR I CIH Bl N RS & M E R E %
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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.
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HIhte 5% 6l fE £ 5 5 CIH B 38 B M 44275 Bh 1 o
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1 #RSH*

1.1 zhép e {@mE SD K., 190 ~ 230 g, 1%
%, M LHER RELR YT ORE, KRTE
TR KK BEAH GBEXNREY,EiR(20£5)C,
1.2 (U3 [ECHEAREAE (CYS-1 B, B Ul kar
AN 25 il 15 A BR A 7] ) ; PowerLab 8/30 ¥4l R & 4>
Frib ¥ 255 (MK F|E ADInstrument 23 A] ) ; BEFR Y
(32 Themo scientific 23 7)) ; B 807 X L (K E (if
SR (Y T ER R EE MR ARAE) B
FAESES(KE >99.9%) JEFB S (KE >
99.99 % ) A AL AR 454k T A PR Al 5E3E

1.3 &7 4-8%E2,2,6,6-00H K& A UK E
(Tempol) \Ang 11 9 5 XE Sigma 237 ; RITME H
k& I 1 B3 {K (angiotensin II type 1 receptor,
AT1R) | EPi B-actin 9 F1 3£ @ Santa Cruz 7y 7] ; Ang
I ELISA 8L & B X E RD 48] Sk
#1155 1% B (total- superoxide dismutase, T-SOD ) £ il
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WA KR TE S A i 4, 5 (S0 30 v BB Fh SE R B 2y
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J ( mean arterial blood pressure, MAP), 2445 %}
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AMAP = ¥ 515 MAP - [E 51 MAP,
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PVN X, fR&E/5 & EP &, -80 CHRIFEH,

1.8 Western blot %4l PVN b ATIR HUEE
RIPA R 5 PVN 2l 245 4 £ 35 38 57 3% &8 o
BE, SI ¥ — R R G B0 (4 °C 3 000 r/min .0
20 min) , B L& . K SDS-PAGE Hi ik 73 B 2
Flo RLIKCHRSK: 60 V.30 min; 4381120 V 1.5
h) ;5B (150 mA 2 h), —$i (4 C.F&): &t
ATIR(1 : 350) , B4 B-actin(1 : 1 000), —$HL (&
AR 2 h) B S A BERIC 9 5T 5 (1 - 20
000) FEHLEL (1 40 000) , ALY ENIEY B
%o A Quantity One X447 #7 & 8 11 5% 1 K
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1.9 ELISA iz # &Il PVN th Ang Il &% ROS &
B HUEE NS 5 PVN HYURAE BT B 5 3% 48
B SIS — R R E 0 (4 °C .3 000 r/min &0
10 min) B R, AT EENHALS,
BRI ARRHE S SRR S R 1 E L B AR iC 89
Pk, 2 BHE IR BES, FHIEY TMB B,
FABEHRALTE 450 nm I T E S % (optical den-
sity, OD) A, 2 HlAr viE A 28, MR 4B A i+ B AL an ik
18

1.10 %itFE41E KA SPSS 17.0 # #1741
M BRI x5 R, PASRIAM LR 46
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2.1 CIHXXAE PVN fd Ang 1 §E5 ATIR &
BRIZMEM 5xRAHE, ELISA Aa 25 R
B7/~,CIH 4 KB PVN /P Ang T & & [ (186.599 =
9.329) pg/mgprot vs (246. 650 +7.031) pg/mgprot , ¢
= -5.141,P <0.01 ] £ &FJ 5 ; Western blot & B8
ATIR EHFE[(0.729 £0.090) »s (1.020 +
0.065),t= -2.608,P<0.05] &, WA 1,
2.2 CIH 3}tkXf PVN &1 ROS £ 2 X T-SOD &
NKRM  ELISA (RS R B/R, 5XT AL,
CIH 4 X PVN 7 ROS & 2 B F 5 [ (196. 848
+8.151) U/mgprot vs (242. 538 +16.086) U/mg-
prot,t = —-2.534, P<0.05], T-SOD i% Ji & sh
BIR, 5%t B4 8, CIH 41K B PVN 51 8 SOD 7%
BB F (125081 + 2.612) U/mgprot wus
(95.204 +4.269) U/mgprot,t =5.970, P <0.01],
2.3 PVN J#EiE 4t Tempol 3t Ang I HEIER
IR AU PVN AR TES Ang 1T (0.3 nmol)
PR MAP B 7, 53T A L, CIH KR
MAP F & R & (1.489 0. 152) kPa vs(2.400 +
0.298) kPa,t= -2.724,P<0.05 ] ; BB PHE I
BR3| Tempol #2H X BRX MAP & (4K, 1 CIH AR
MAP [ B 2 [ ( —0.333 £0.046) kPa ws( -
1.556 £0.250) kPa,t =4.813,P <0.01] ; / Tempol
XTWIZH K R BIAL L, AT 40 Ang T FHEAERI NS
+Ang I vs Tempol + Ang I, Xt PR 4. (1.444 =
0.080) kPa »s(0.800 +0.077 ) kPa,t =5.800,P <
0.01;CIH #H: (2.222 +0.174) kPa »s (0.778 +
0.121)kPa,t =6.799,P <0.01 ), WA 2,
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1@ A M R RXGE R T 1 E , R G s R
AT1 32 (R BH W ¥ & v = /T W il CIH 5| & 89 & I
B ARG, CIH KB PVN A Ang 11 K
I e AT ZZARFRIK B 2380 AU PVN Py i & v S5t
Ang [ {#%tBEZH AN CIH 0 KRR A MAP B A&, At
CIHH KB MAPAABENEE, KYPNAyvEET
B A BZ RSN TP PVN & I0iEZhEL ATI
52 1 RELIAT 30 °T B 2 ) CIH KRR A3
XU R R, EEZH Ang 11 & ATIR ZhEE L
ECHBZEEKRSMEFEEEEM.

CIH & Fae il FH#EERMGIER, RBEL
N ¥A ROS =AM £, 55 I & W 7™ 4 %Y1 M
%' ZEF X ROS AM{EAE (NS Ang 11 5]
AR TR/ . A SLsE PVN iE
S — R0 AT LAsE S 4 BB A9 SOD 248149 Tempol , A [&
B BRZH A CIH 4 K BR ) sl Bk I &, CTH K BRI
% ; 3 F.F Tempol HALBEAT i Ang I XIFLH
J B FHFEAE R, 1 HL7E CIH 40 FF i1 0 /8 I 58
B ; CIH KR PVN i SOD & M6 B E R
$#£/5 PVN 1 ROS + & T Ang [ 7 CIH KR H Y F
[EfEA], Ang I 5|4 ROS #inal it 5285 ROS

BHBERIEE AR L %o =4 ROS RG24 NAD
(P)H S {LBs HIEM SR RS IERR S 8
— 8 A EME, Hh NAD(P)H E{LE5 & & &
JRAT 52 ROS 1 2 )58, PVN & ROS FH& [
A5 NAD(P) H &L EGIE M3 N SOD & P F& KK
FX, BIF=4: ROS MRE A7 3400 (1) W Bk ROS #Y
RESITEEGIHE T ROS 36 %,

PVN 1 Ang II-ROS {5 5@ #§7E CIH 5|38
PPEETE B BEOE o I R ) B LI B AN TE .
AIRERYHED 2 : CIH 5| & RAS ¥& , H#XH) Ang 11
I PVN [N ATl AL 4 53 PKC/c-Sre R EIE
NAD(P)H & {Lf§ ™4 ROS, — 7 H,ROS ek ZF 4
HIREST Ca®* 81 K * 3 M PVN Moo ¢4y, B
it p38 MAPK #R12 {2 #t PVN 2 5 5 4 58 47 S 3k
MM ATERERER N EEERAER, JIER
R A FIMLEF 5 55— 771, ROS £ ERK {3
SERERTE R EF NF-«B,AP-1 5 HIF & ¥,
{f Ang 11 AT1 3Z{k NAD(P)H &{LEFFR X L,
SOD #ix F i, BI2 Mk K s m'™'

2% FFrik ,PVN w1 Ang I1-ROS i# #& 7£ CIH 5|
ERmMEPEE KHEEZEMWER,PVN G Ang 1T,
ROS Je HAHX #Y BE B A2 /K W] BE A MR 9T CIH K
A I AT E BB S
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Angiotensin II inparaventricular nucleus contributes to hypertension

in chronic intermittent hypoxia rats by reactive oxygen species
Tang Zhiqing, Fan Yifei, Wang Jinli, et al
( Dept of Physiology, Anhui Medical University, Hefer 230032)

Abstract Objective To investigate the effect of Ang II-ROS signal pathway in the hypothalamic paraventricular
nucleus (PVN) on chronic intermittent hypoxia( CIH) induced-hypertension in rats. Methods Male SD rats were
randomly divided into conirol and CIH groups. The control rats were exposed 1o continuous normoxia, while the
CIH rats were submitted to CIH (8 h per day for 15 days). Rats were fixed on the stereotaxic instrument to conduct
microinjection in the PVN according to Paxinos and Watson rat atlas. Mean arterial pressure (MAP) was recorded
in vivo on a PowerLab data acquisition system. We used ELISA kit to measure the content of Ang Il , ROS, total-
superoxide dismutase (T-SOD) and Western blot to measure Ang II type 1 receptor ( ATIR) protein expression in
PVN. Results The contents of PVN ROS(P <0.05)and Ang Il ( P <0.01) were significantly higher than that in
control rats, along with increased AT1R protein expression( P <0.05). The activity of PVN T-SOD in CIH rats was
significantly lower than that in control rats( P <0.01). Microinjection of Ang I (0.3 nmol) in bilateral PVN in-
creased MAP in both CIH and control rats, and this response was significantly augmented in CIH rats( P <0.01).
ROS scavenger Tempol caused significant MAP decreases in CIH rats than that in control group(P <0.01). Tem-
pol prevented Ang [l -induced increases in MAP in hoth CIH and control rats, and this response was significantly
augmented in CIH rats( P <0.01). Conclusion The results suggest that the ROS in PVN mediates the increased
blood pressure induced by Ang II in CIH induced-hypertension rats.

Key words paraventricular nucleus; reactive oxygen species; angiotensin I ;chronic intermittent hypoxia; hyper-

tension



