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Relationship between changes of insulin and insulin receptor in hypothalamus and

blood pressure in hypertensive rats
SHI Wei-bin, YANG Cheng-ming, LIU Guang-yao, WANG Xu-kai, FU Chun-jiang ( Department of Cardiovascular Diseases,
Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongging 400042, China)

Abstract; Objective To observe the changes of insulin and its receptor in hypothalamus of spontaneous
hypertensive rats (SHR) and their relationship with blood pressure. Methods Thirty SHR and 30 Wistar rats
matched with SHR respectively were randomly assigned to receive normal saline, 0.02, 0.2 pmol insulin. The

concentration of insulin in hypothalamus, the B, and K, of insulin receptor in cellular membrane from hypo-

max
thalamus in SHR and Wistar rats were investigaled and the effect of insulin microinjection into anterior hypotha-
lamic area on blood pressure were analysed. Results The insulin concentration in hypothalamus of SHR was
higher than that in Wistar rats (P <0.05), but the plasma insulin concentration was similar in both groups.
The quantity of insulin receptor in the hypothalamus of SHR was less than that of Wistar rats but no difference of
K,, was found between the two groups. Microinjection of 0. 2 pmol insulin into anterior hypothalamic area signifi-
cantly decreased MAP in SHR in 1 h, but not in Wistar rats. Conclusion Insulin in hypothalamus may be a
negative leedback to the high arterial pressure and has a protective effect against the continuous increase of arle-
rial pressure during the development of hypertension.

Key words: insulin; insulin receptor; anterior hypothalamic area; microinjection; blood pressure

T 1At 20 ke 2 ATT0T o ot A PR R B RRUAY LR AL R T EL A P I K R ( spontane-
fﬂ.fﬁ'hﬁﬁ F 2R, H AT £ S ZHCHL ous hypertensive rat, SHR) I 2 21 rp 5 36 & ot i T
1 0 3 MR R R TR A ST A R L P2 IE LR Wistar SO R L 3 P iR & 2 AE HhoHR
%ﬁﬁ'él?]% JUIE S BN R AR WFE RIS Xl E T fEAEAE IR E R . AR T T |
*HTEHIRIHEV‘HJ"WZME‘H: AW AT A A A A 2 R AZ A R i e ) AR B R e R DG R R
T PR RN RIS T A TR BT S U (R S SRR 1T A A RIS TA (R ) S B0 EE S R

EEMT AR 1975 - ) VB ARG ELMA WA, iR E, EEMWR 1 #R5TT%

P I T BIL S R e L % i S R iR (023)
s S
68757246, E-mail; stonewh@ 163, com L1 /btégfﬂjiﬁ]

W B 2006-03-22 ;48 8] H H :2006-04- 13 A A F .ljtiﬂ’ﬁ!i( b J?K?‘!z UJJ%HL( Lwa_.f.@l?‘il) RR | f)}ﬂf?@



£ 24 4]

AV, 5 T I e 0y 9 B L2 A v ol A LA 7 A B 1 e R 2449

2 REEhM A A

12 JEIS HEPE Wistar X SHR A FL#5 40 5 W 1 3% e s i b
o KA st BLAN S e sh W By AEEL 100 BT i B ) 28 A i)
SE . SHR, Wistar KB 30 H, 43 R % BE4T (PR AE SRk F
FrWRiTE 5 i 5 2 0. 02 pmol 20 F1F e M 3 5 8 8 41 0. 2
pmol 215 B HT 10 1 Wistar 4% £ 22 6] . SHR £ 41 2 [] 45
TEPRAH L ICHE 2225 (P > 0. 05) [ 5, 22 10 A Bk 2K i
1.3 heshE& et o mnE

P £ BB OO o I 2 8 b A ST 5 8 I 5 B 0 36, PRl
NS00 B o R R 7 T A S S U R L kA,
BELY R 6 mm, EEEZAR 2 mm,
1.4 F fo i m M6 BE JSE M 8 E 5 AR AL AT

Z W SCHER[ 3 | I T R 4 I, Lowry 32228 115
Bt 25 (R AC S BT BGI AT RE R, (U TH B R R 40% . RBA
AR T LA Scatchard 1 B 4307, 20 500 F 50T Fe 0 A0 i 50 e
G E RN B RS &R (B, ) FOE M w8 (K, ) S 4y
S fmol/mg 1 nmol/L FE75 .
1.5 Fff@af K (anterior hypothalamic area, AHA) fit

itk B xR 4 3 v

L5 1 iEfmik 19 1 B FE 224 40 mg/ kg I T2 S IR
FRCEN I 8 R U ST (A S A b B Sk R I, B 6 i
. B Paxinos 5" FHARLEE MR AL, AHA 5 {4
oA G 1.4 ~ 1.7 mm, ZE47 350 1.0 mm, i~ 8 ~
9 mm; YPASMER 0.7 mm AW, F 502 jEF0 [ EE A4
FRESE. F 2 min K 259006 A AHA 9 SR AR B R
0.5 pl TESFTEHE 1 min $hH (R TE 45
15,2 IUEMISE 22 00 R 2l fokode A i P 7 A S
St AR b HEFRFE IR 30 ~32 €,
1.5.3 R T A TG 2 I 2% T S A A LA )

By # (Roch, S [H) | 1B i K 1§ ( Sigma, ) , HAx il 5 43 7
1

TRHEA SR 1% 19 X R HOE bR T 4% 22 3 R i
PO LURE A SO pm FELLY] R OEEE ATl 812 % T
SR B T B AT (0 A, g M A S R O, A
UINE R

HATAS .

3 (mm)

WEE 1.8 mm Fd@
1 AHA EfREE

1.6  4uit ot
BT TR RS L x 25 67 R A SPSS 10, 0 itk
CRRE =0 TR R o R B e G A (e v 7

2 &R

2.1 T ek A M S F R R R 2

SHR [fiL % i & @ 1 Wistar 20 (P < 0. 05 ), {H (¢ g ) 3% .
MK A ISt p 22 0 (P > 0.05) ,SHR T Fr i 6 5 7% %
TR T Wistar 26, F (i B, i F (KT Wistar 4 (P <
0.05) , H K, JCRE20(P>0.05), WL,

Fl XRME TEMALEDE HEEZHER MERY
MmERMEr=10)

AR b dEBSE By Ky
s [",‘;g) (mmol/L)  (mlU/ml)  (mmHg) (fmal/mg)  (nmol/L)

Wistar 4.56 +1,22 4.6+0.5 34.2+58 121 14 228,51 +31.06 1.44 £0,69

SHR 12.42 +2.56" 5.1+1.4 39.5+7.2 173+19* 162.43 +22.33*1.22 +0.52

a: P<0.05,%5 Wistar #8 L3¢

2.2 F o fEaT R M R4 8 & 64 R R A

AR PR 05 A S e RS, Wiistar K [l 2 R /K 20 8
0.02.,0.2 pmol 2148 54 7.8.7 HiE e ; SHR K BLAE B R
ARKEL R #0020, 2 pmol M40 NAT 7.7 .8 HUE AL E
SHR 2] AHA SR ST 2 0.2 pmol £ 5 min |5 (iLE 46T
[, 3 1 h PR AR, FERIEEE 28 (9.1 £2.5) mmHg, 2Z |7
(BE AR -REa i O = IR VB G | WA N T =
WP <0.05) T A€ SR ACEH [ W24 F (3.1 £1.6)
mmHg., (E1EF 0T Wistar % SELLTE G AT B 785 5 4 0% 15 1
JEJC B E A (P >0.05) , MUEAE AR B4,

3 ifig

WS F LS 51 A EULRR /N AR, B
A2 FFL S0 3 2L 2 4 2 4 1 SRR D7 R DA i R
(U IUAHE . AR A9 Uk Pk 82 3% M LA AR R U P4
ZAFAE N ELH A A AN 5], 08 5 R LANSLER R Fe ik il
Vi T o7 g i, B A 3 A AN 1 i 55 HL R S R A e
JEE AT REAT G, (H 70 5 2l X7 ph 22 4 M vl 2 B 6
FRE A 2 I PN IR A VR T AT A L R s
B ¢ i B I 2 32 A D s /s Bl 2 2 46 vl IR
T, 7 26 B 81 N I 5 38 HE T L/ A A T e
15, X R e i 3R M2 IR E M 28 R R T AR
w00 E A TR AL P AP I e 2% MG i A 4
YR,

ARFFELEH 7R SHR 41 F B 58 K F
o 5 TR I L AT A ) 26 K OF 0 fE S i R



2450 B = B R

P S Hi28 %

WA KR W AHA H ET#A R T A 0
I 1% Bh = e 4 A P K, B 2 5 R A2 e S A
Wk, ZRh 2 R E S AHA (I ER T .

AWFFELEH BN SHR F G B, A% T 164
MU Wistar 28, 40 7T fil Jik J 5 28 <2 4 0k 18 e ) % 7K
SPR MR R, PR T R 1K (G B Ak,
iX 5 Devaskar 254 1 357 25 S i A 0 5 JBE 5 2 AT 5|
AL B A+ Jp 2 3 K7 o A B [ R AT A
B % 2 A2 AR E BT B, SRR G B O AN AT i
AHA TRt 1 569 B 53 28 70 10 B0 LG 2GR RK 6 SHR 21 1 5
# 0.2 pmol <A I FEZHT T FE, 76 1 h B ofin T B3
B(P<0.05),Z )5 &E#rA K E k5, 76 Wistar 21 K [
TR 58 & BBOE o KT A X — S5 R A IR S5 A
B 3 P i S ARAR AL, FRATTHEM SHR R Fr ik ik 5 #
B BN BE R T A S R R
T B AR I S AS R O (0 TR R 1 R — el
PEEAT .

AR B & 2 E SHR A BiU T Bl /17 X 7 A 1 J
TR, 0k B ATHESE 45 S5 4 0 AT il 2 ek A2 A ) 2
F 3 01 B LI 98 0 A 2 M ] ) e 1 3 oL B
Wil T~ e = F p 25 PR b B 2K i Al e R
AT R A A2 AT iy PR a0 56 7 3% 2R 0 R 0 i
W H1 J A A 28 R 45 7 A ot e T RS L (RS
G A A 0 AL A 0 s AT 7 0 — A

BE W -

[J]. R EZ R, 2001, 29(3) ; 10 ~11.

[2] PORTER J P. Effect of intrahypothalamic insulin on sympathetic nerv-

ous function in rats drinking a high-sucrose solution[ J]. Am ) Physiol ,

1994 266(5 P12),; R1463 - R1469.

KIM H H, DIVALL S A, DENEAU R M, ef al. Insulin regulation of

GnRH gene expression through MAP kinase signaling pathways [ J].

Mol Cell Endocrinol, 2005, 242(1 -2) : 42 —49,

] PAXINOS G, WASTON C. The rat brain in stereotaxic coordinates

[M]. 2th ed. Sydney; Academic Press, 1986 Figure2l -28, 79,

92, 97 - 102.

DING €N, CAD Y X, ZHOU L, et al. Effects of microinjection of

melatonin and its receptor antagonists into anterior hypothalamic area on

blood pressure and heart rate in rats[ J 1. Aeta Phamacel Sin, 2001, 22

(11);: 997 - 1002,

] STOCKHORST U, DE-FRIES D, STEINGRUEBER H |, et al. Insu-

lin and the CNS; effects on food intake, memory, and endocrine pa-

ramelers and the role of intranasal insulin administration in humans

[1]. Physiol Behav, 2004, 83(1) . 47 -54.

BE S BRI, D A I TR T A A i R

HEHU SR LT Ml PR R, 2005, 40(4) ; 711 =713,

TAFF R SCte 2 B, S o T P A R0 A B0 h ik i 3

SIPEREIT (1], 5 R R, 2004, 26 (17 ) 1564 -

1566.

] MCKINLEY M ], ALBISTON A L, ALLEN A M, et al. The brain re-

nin-angiolensin system: location and physiological roles[ J]. Int J Bio-
chem Cell Biol, 2003, 35(6) ; 901 -918.

[10] DEVASKAR S U, HOLEKAMP N. Insulin downregulates neonatal
brain insulin neueplﬂrn[ ] ] Biochem Binphyﬁ Res Commun, 1984,
120(2) ; 359 - 367.

[11] FISHER S J, BRUNING | C, LANNON S, et al. Insulin signaling in
the central nervous system is critical for the normal sympathoadrenal

response to hypoglycemia [ J . Diabetes, 2005, 54 (5), 1447 -

1451.
. 5 s
(1] 2 RGVENTHE, SPFE A8 B APk @ i A Rl b A e 5 28 14 ik (% 4 ES é'-)
£ R A A YR e L W N e W= e AL P L G o At W W Aty W o Wl Rty A A AL AT AT AT QT AT QT ey Nt WAL A L it AL ke L4, 43

o
%1 &

| O)0)

;’}'\,. ';;' ] [!!’\Z »l”‘;” J]':",J 4 l\ fi ' ,f\ \ :

SCAUE 32 18 0

M) ) ')

Mg 4 400042



