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Abstract

In experimental diabetes, abnormalities of cardiovascular system are known to occur.
In the present study, I examined that the vasoreactivity of the mesenteric artery and
central cardiovascular regulation using streptozotocin (STZ) —induced diabetic rats with
high sodium -loaded.

Diabetic rats were obtained by a single injection of STZ (60mg/kg) dissolved in
10mmol/L citrate buffer through the tail vein. Then, control and diabetic rats were given
high sodium (8% NaCl diet and 1% NaCl drinking water) diet for 8weeks. (1) I
prepaired a specimen ring from mesenteric arteries and measured vasoreactivity. (2)
Systolc blood pressure (SBP) and heart rate (HR) were measured weekly in conscious
rats by a tail-cuff blood pressure analyzer. (3) Under anestherization, intravenous
administration did phenylephrine and sodium nitroprusside (SNP) to evaluate
barorecaptor reflex function to and index in alteration of HR for alteration of blood
pressure.

(1) There was no change in vasoreactivity of the mesenteric artery in the diabetic
rats. However, in the high sodium-loaded group, the endothelium-dependent relaxation
by acetylcholine (ACh) was significantly attenuated, in addition, the endothelium
derived hyperpolarixing factor (EDHF)-mediated relaxation was hardly observed. (2)
There was no significant difference in SBP between control and STZ-induced diabetic
rats, but SBP increased after a high sodium diet was given. (3)Diabetic rats kept the

baroreceptor reflex function, but the baroreceptor reflex sensitivity was significantly



attenuated in the high sodium loaded group.
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DIFEPTRESILTE T, BRI, VIR 1272 D18 1 & 5% |2 351 5 EDHF O % 5-
1T NO JWb RESARDEEDN TS > Y Zo 80T, LRI L= Rl K i o
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FT o FARE G E EHE L L TR DTS, Cheng 5 ' 19 (3270
JRIGET N7y N E B E AT 52 & T EDHF &3 A I8 il i 36 L OME BR
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FEBRITIT Wistar REEMET Y N2 W7o, Bl B Ml a2 R B a0 lc ik %
streptozotocin (STZ; 60 mg/kg) ZRBFIRIICH B GL, M7 o — 2R E
300 mg/dL LA EABEIRIFET L ELUT, xPREEEL T, vehicle (citrate buffer) % [FlEk
W2 G- LT, BRI, 3 51% 6, 12 HEOZy ML (control £, STZ
B, 7o, STZBE U vehicle 5% 4 HE DT v M, 8% BRIV 1% DR
K 8 HE ALz, KERICIE, mREAMNE 2 B E BRRTT V6 #EH), 8 |
H (BERFET V12 B) D7 heAfE L7 (high sodium £, STZ-high sodium #£]
EOIC, Ly =T U AT UV R OB GEHANDIZDIC ATI AR HIEEO
losartan (50 mg/kg) A RHAM ERIRFHIIR Db LT,
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RN 5L, L EDZEAIZRT 5 08O 2 b A Fa IR L7,
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BEICBWTELLEEI L (Fig. 2). SHIT, ZoimEEsfgiEmELL = — T
FTV U FRDOBEBRICOWTH AL, ATl T REFEHIH D losartan 1,
phenylephrine (222 IfiL & U S DN, acetylcholine (222 I & 5tk S i DI,
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losartan D% O & 52 0| S 7= (Fig. 3B), — 5, [L4AECld control FEIZEE Y,
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{HIX RSN o7, BHEART EAEIZRTL, losartan DO 1 &5 2 KD 0~ DE
3727372 (Fig. 4B),
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Fig. 1. Mesenteric arteries responses to (A) phenylephrine and (B) acetylcholine.
O; control. [1; STZ, @; high sodium, l; STZ-high sodium.
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Fig. 3. Cardiovascular characteristics in systolic blood pressure (SBP). (A) STZ or high sodium groups

(B) Losartan treated with high sodium groups. O; control. [1; STZ,@ ; high sodium, [; STZ-high

sodium, @; high sodium plus losartan, M; STZ-high sodium plus losartan. (A) **P<0.01, *P<0.05 vs
control, ##P<0.01, #P<0.05 vs high sodium, (B) ##P<0.01, #P<0.05 vs sodium loaded, **P<0.01, *P<0.05 vs
STZ-sodium loaded.
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Fig. 4. Cardiovascular characteristics in heart rate (HR). (A) STZ or high sodium groups (B) losartan
treated with high sodium groups. O; control. [1; STZ,Q); high sodium, [l]; STZ-high sodium, @; high
sodium plus losartan, M; STZ-high sodium plus losartan. (A) **P<0.01, *P<0.05 vs control, (B) ##P<0.01,
#P<0.05 vs sodium loaded, **P<0.01, *P<0.05 vs STZ-sodium loaded.
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Fio, BRI S R4S 2%t 3% aldosterone @ FAXAEH et 572012,
mineralcorticoid receptor (MR) #%5H1HE D spironolactone (1ug/10uL/min) ZAM=ENIZ
AT G- L, BIRIE S e S DS M DAL & FRF LTz, 20 spironolactone ¢ 5-%
1THZ81%, BRIEZAMTHZETHXTD aldosterone DEMIEIEIL THODIRDLE
FCIRILTHDHEE 2 HILD,

FEROFER, spironolactone Z M= NIZHIT I 5- L7 HE TlX, vehicle &M= NIZHT]
B G LT R TENRIE S B A BN O B2 MEDIR T2 Ab vl (Fig. 6).
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Fig. 6. Sensitivity of baroreceptor reflex to (A) phenylephrine, (B) sodium nitroprusside after the
spironolactone i.c.v. injection. O———— ; vehicle (n=7), B------; spironolactone (n=9) .
*P<0.05 vs vehicle.
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7z, control HEELE R STZ BEIT RN O /-0 I A& BRI THERFSIUTU 2, UL,
Bt A B L7z high sodium #EFS KON STZ-high sodium #¥ T IHULAR S O HE N L5t
FE SO DOWEF N STz, ZORER SS OWFINE, M43 PN EZ &I Uiz stk SOS OJk
597358 <, M8 N Bz f RahAR A - O THARZ, EDHF OfERR T2 ET\naZe
MRSz Y, £72, STZ-high sodium Bf Chieh F<shkR SIS O 25 BHi=2
ED, BERIFIZED AN ORFEERHERIN TWDLEB 2 bD, BEA AR LT
IFoD I BN RE D PR E 1L, AT1 Z B AEIETIEED losartan Z4 5452 & TUES
Tze UL XY, BEPRIFIZED I E B AR L L AIHE R L T D 2 eI S LTz,

UL, B2 AR TIE N 2T 5iliiE SOG, F7(2 EDHF OJg803 32
D, ZOWIINNIL =2 =T o VATV SN G T HZE BB o7

(Fig. 7).

RIZ, STZ F£7213 vehicle # 5-7% 12 #HHIZF51F % control £, STZ #%, high sodium
FEF LY STZ-high sodium FED T FOLHE ] if1 1= & OFa %A 7~ 7=, control #EE LL
~STZ BETITMEICZEAITZR D T2, DB TR R b7z, Z0ks, STZ B
TIHOEEIEMLUTBYEEDIK FRAEL TWDHEE LD, BIEF AR L
high sodium £33 O STZ-high sodium B CIXMLEIZA EIC EF Lz, ZRbo i
DO _EFIX, AT1 SEEFEGELD losartan % 575 L CHEsz, Fio, BIED
ARICEDIMED 51X high sodium £f, STZ-high sodium BEDJEIZ FF-LTHY,
15 5 W JIR D USUfe 5t 4 S s L 38 VL /B PN B2 A 1 9 2 it SR O 55 9~ D IR &
—E T D RUCIEF TR, OFED, M55 PR R Dtz KOS D55 23 i i £ D
FIEICE G- L QWD I EMRIB ST, 51T, 5 _HillCB W CEIIRITE S B as X i &
722 A, control BEE LA STZ B CIIEIIRIT 52 25 IR RS 1 T LR AUHERF S L
TV, BHEZ A L7 high sodium £33 X OY STZ-high sodium # CIIENRES 5
I DREZNEDIR TR AL, ZIHDZEMND, FEIRIFIZ LD M6 B 4 0 HikkAs
AR LSOV R I LR O HERF L CODZ LD RIBS LTz, Lo, BIEA &
W9 HIETHLED EF-SCEIRES 2 4 S I IR E 0 E D e LN e o Tz
(Fig. 8),

IBIZ, BIEAMIZEDERE S 25w SO B R 2 2B L T, aldosterone D HIAX
PR B8 # i S~ DB L2 DWW TRRES LT, JEREAREZ (NTS) T, AN D
IR EEIZIST 118-HSD2 ##%% /LT aldosterone DIEHAZFHEIL, RPN >R
DIEFEEAERFL QD BIEZEEICERT 5L NTS Tix 118-HSD2 kD41
HNZFEY Y, aldosterone DAFMAME 9%, ZOWE, BIRIES: 2 #45 SO BOGITAR T L
TWe, 22T, IEH72T7 VM MR ZFRHEEHHED spironolactone ZHi# 5L, )
WRIE S WA A ORI 2 A, B A AR LICET L7y M RBRICENRIE S
B ST F LTz, ZRHDZENG, BIEOEBRIZ L DERTE S B4 K



JEDIR FIZIE, X TO aldosterone OIEHK TR G-F 22 LR, &6
|2, aldosterone @ NTS ~O#k & G 13 if T & LM EZ D S 7=, 2O G
NTS ~DIEHFRIZEWE CTHD L-glutamate D i EFAIL TIY, aldosterone 7 Ef
AIRIE 52 2R 2 S RE (B 5- L QOB ATREME N B 2 BT (Fig. 8).

AWFFEIE, (1) 1RDEE PRI IR C o i A& BB AR & RN 36 L OV X O B 45 af i1 3L,
I HERF S VTV DT EMBD N o T, (2) BEEAZ AR T 52T, MEWNEH
ROBAE S DWW F Y, 1BER 24 32K TITZ OWREITE(L LT, it
F S DIETIZIE, EDHF Z91 9 2N R H RO ihifE K DIRES D & TV DT
IRIBINTZ, 3) BEZ AR LIZIREECIE, BIIRER Bas SO T2 RS2
EMBIBEDETRD, MY aldosterone DAEFE T 2335 2 7o, SHIZ, IEREIMAEXIC
BT, aldosterone [LENIRIE S 25w SO BEAE (2B 532 FTRBME DS RS LT,

AHWFFETIE, 1R R ET V8 Z AT, BRER O I R 5k o B
DEBIICZ W, 5%, 28 RFE T T VEW MO TR RBDE T Va2 E W,
BRI & B PR U= R O BR 2Rl Bl S DUV THFSE A T/ MBI D, FT2, B DI
TR B0 i 1L E 2 A OF LT RIS R L3 C, 8 N IZBIL T EDHF O
FINEETNDLIEAWIBITLTEZ LR, BTS2 25w SO aldosterone D FA G-
DRIREMEDRIBEIN T L7280, SR D1EEBR 25 i HTEAS O R &2 AU ED 8T
HRFHRESNDIEE IR,
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Angll ; angiotensinII , COX; cyclooxygenase, NOS; nitric oxide synthases,
EDHF; endothelium-derived hyperpolarizing factor

Fig. 7  The impairing mechanism of mesenteric artery response in diabetes and salt

diet rats
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Fig. 8 Proposal mechanism of cardiovascular regulation in high salt diet
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