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Effects of heat exposure during fixed time on thoracic aorta contractility in rats
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[ Abstract] Objective To investigate the effect of heat exposure during fixed time on the thoracic aorta contractile

properties of rats and the related mechanism. Methods Male Wistar rats were randomly divided into control group, random-
time heat exposure group and fixed-time heat exposure group (ambient temperature to 24°C ;the two heat exposure groups were
exposed to heat [36°C ] 6 h daily). After 7 days of heat exposure, the body core temperature of rats was measured by telemetry
technology. The response of isolated thoracic aorta to noradrenaline (NA) was determined by organ bath system. Expression of
aorta ¢eNOS mRNA and plasma NO, (NO, and NO,; ) content were also examined. Results Heat exposure showed no
significant effects on body core temperature of rats (P>>0. 05). Compared with control group, the fixed-time heat exposure
group had significantly lowered thoracic aortic vascular reactivity to NA (P<C0.01). Compared with control group and random-
time heat exposed group, the fixed-time heat exposure group had significantly increased e NOS mRNA expression and plasma
NO, content (P<C0. 05). Conclusion Fixed-time exposure to heat can change the reactivity of the thoracic aorta in rats, and
vascular endothelial cell-derived NOS pathway may be involved in the vasodilatory effects.
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1.1 £z XHNAME 30 HEM 5 H
Wistar KB, i H A By H O A7 B2 2 3 52 56 sh 4 b
PAE, AMRE . ERBRE W 12 h s 12 h, Wi 4
K 6:00~18:00 M, 18:00~W H 6.00 AW, K
WM, B 1 H B 2~3 dIFH—). K
FEHAR H 44 cmX 27 em X 19 cm, R IR E (24, 04
0.DC,

N TA MM (ESPC, H A 3 8 1 e Z 4 (Sigma.
EED); 7% B M (UFER537, H A); PCR i 7l &
(Qiagen, T8 ; (K 1% & AF (TAI0TA-F40, £ F)
PCR ¥ #44% ( Applied Biosystems, 3% ) ; 5 JE & A
i (Waters 717plus Autosampler System, 3€ [ ) ; IfL
Frp— R RS E TR NO, . 8 NO, Ml NO, )
g 3857 £ (Kit 40020, Active Motif, 3E[#) ,

1.2 BAMNEGZ 4 SHCE2]X% 12 H KR
I M T B 2 L L 2 A0 (50 mg/kg) . K BURR R L T
M2, B ARG RS 6, e RRIRE 2 JA)E. %
HEEHL 4> A5 BR2H (control , CN) | Fif & A [A] (random
time, RT) #4 2 5% 41 A1 [ 5 B 7] (fixed time, FT) #4
A 4 HL a0 E & R BUARR . 53 18 B
REBFEAE S E3k 3 4, 2 6 T4l ok B
F Bk i A SN P B — AL EE T (e NOS)
mRNA J i3 o NO, #9248 kK ¥, 355 R E N
24°C A ZEFEIR LN 36°C  AH XM (32 +4. 3) %,
[#] 5 B ) PR R A TR R 6.00~12.00 47T #4 5%
% , Bt B[R] AR B 6 21 R R AT A AR e TR B A U],
R EEWI RIS 7 d, 8K 6 h,

1.3 WMELF KA AR E  KEMAZIERE bk
T % AR AR L 0T 43 3l 1) 5 W 4 BT Ak 3L

1.4 MEXAMEFRRERLEE MEFEL
JE s TR H 800 JBREE B, T K I, 43 25 i
5 DRAEAE —80°C Rl T B M 3 2 ik L /1N o 53l
o i A8 Je] L 25 4 20 2005, BT 3 ~4 mm f9 I BR
Wb o A8 v ik 52 1, Ao ok BE A R, LU B

B FER RS i, S A N AR R I R R A
W, S 3, K E B THE 5 mL
Krebs [ A4 (mmol/L) : NaCl 10, KCl 4. 6, CaCl,
2.5,NaHCO; 24. 8, KH.PO, 1. 2, MgSO; 1. 2, glu-
cose 5.6 . pH 7. 4 VRGN, 37°C 18 ik, 47 2L 8 D)
95% O, Fl 5% CO, MR -A M, L5 R & 25Kk )
25 1.6 g V4§ 60 min, A EF 15 min B # Krebs I —
W, TR FRRGE S A 60 mmol/L KCI = & 4 #%
3 WK AR L8 1 dee ML 5K 0, v ) B 46 Krebs W
WA Z a5k )5 S ) v R o A SRR B Y s
FMREZER A0 ~10 "mol/L). LA KCl 51 i 4 ¥ i K
W ik 71, MU Ry 100 %, I R BUIMA L FE IR R
(10" ~10""mol/L) WY £ 4 M 45 5K 77 . 115 5 KCl
i AlIK=S - oNVE I FINNIER = GO
1.5 #E KK eNOS mRNA &iAKF BRI
FEK, T BV E A %A RNA Later %, —80°C &
17 7 K 3] & (BIO-RAD, USA) i B 45 48 B &
RNA, 47 1% ZEHEWEEE B B ik %58 RNA 1Y 56 B
PE AN G TR I RNA ) 4l B F i
RT-PCR DL & RNA A8 M, #% Bk 7 &

(RRO37A., TaKaRa Bio Inc. . Japan) it B 45 i #% 5%
A cDNA, —20°C )77, PCR ¥ 34 5% 1. 95°C
WA 15 min J5,94°C 15 s, 63°C 30 s,72°C 30 s,
40 MG JF . 72°C FE M 15 min, 4°C A7, Ho,
eNOS 5|1 % ¢ 5. AAC CTG CAG AAC CGC
AAG/GCT TGA TGA GCA GGT CTA TGC (F2#1k
& 243 bp) s factin 1T 5. TCA TGA AGT GTG
ACG TTG ACA TCC GT/CCT AGA AGC ATT TGC
GGT GCA GGA TG (=K ¥ 285 bp).

eNOS mRNA I Xf kKPR H 2722 k3
F.oACt=ACt(HWER) — ACt (NS EH);
AACt=ACt(FEA) — ACtCHF B, Hop, HEY R
eNOS.WBIEH K factin IR H BN IRAL, B
FHFEALT RT-PCR.ER 2 0L,
1.6 #F P NONO, F NO, g ikl &
OB A AT AR I E BN pmol /L
1.7 %itFam A SPSS 11. 0 A7 531
OB B DL r b s KoK, PR AR B BN R
Student’s ¢ Kr %, ZFEAS Y ECE] o3 A1 22 O LR
BRI AR 2 = R] Y L A R U
Z 43T (two-way ANOVA) , K5 7KF(a) N 0. 05,



55 3 3. Ao, A I E IR fi) A R 5 A UM S Bl ok oL o 4 A 11 5 )

* 293 -

2.1 ARFESFRAMGEBEAY 0 R EIRKT
IS 2 70 A % e 2 O B R A L R 5 B ) AR R
o T AR A A, (X B2 5 BB R 2 2 () 1R A R
ErRRTLIFELAE D,

387r —&— CN group
—&— RT heat exposure group
—— FT heat exposure group
38.1

375

Core body temperature 6/°C

36.9

24.00 6:00 12:00 18:00 24:00 6:00 12:00 18:00 24:00
Phase of day and night
1 AEENAREZEEZTHHZMN
Fig 1 Effects of heat exposure on body temperature of rats
CN: Control; RT: Random time; FT: Fixed time. Closed
bar above the abscissa indicates the dark phase of the day.
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TFa) R % i 2 K B0 3= gl ok o, A7 e 4 B Rz AR (P <<
0. 01) ; HAth 7 2 1) 195 Y LA, 22 S JC G i 2 0 L (A
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Fig 2 Effects of heat exposure on thoracic
aorta response to NA of rats
NA: Noradrenaline (mol/L); RT: Random time; FT: Fixed

time; CN: Control. ** P<C0.01; n=6, z*ts
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B ok 25 AR R 25 A B A0 A = B bk o 4
X 2% VR B R ER B W A B I P g R i R AR P 4
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Fig 3 [Effects of heat exposure on response
of endothelium-denuded thoracic aorta to NA in rats
NA: Noradrenaline (mol/L); RT: Random time; FT: Fixed

time; CN: Control. n=6, z=*s

2.4 #HEESKKMEHIRLE eNOS mRNA &
REG R 5 XFIRZL (100, 0412, 8) F B 75 1) i) #4
FRFEA(106. 615, 5) LA . [ 5 B i) $4 22 5% 4 K B
1 3 3 Bk I 4 eNOS mRNA ik K (142, 7 +
18. ) Fw . Z A Gt 2= B L (P<C0.05), PR
i ) 44 7 21 5 ) B A b g, KRR R 3 sl bk i
eNOS mRNA £k /KPR LG IT¥E X (P>
0.05),

2.5 HAEZEHRALEF NO, SETHHa HXI
HRZH[(10. 243, 4) X 10 * pmol/ L7 1 Bt 25 B[] #4 5
R (11.84+4.5) X 10"* ymol/L]H.% . [E 2 A ]
PRFH KR MHEF NO, (NO,” fil NO, ) & &

[(17.645.2)X10* ymol/L] Tt , 22 % H 43t
L (P<C0.05), Bl AT R P22 78 41 5 %) B4 L

L, KRB NOLNO,” Ml NO; YWEEERT
Gt L (P>0.05),

3 3 i

i PTG RO LR I IR BT L Al R0 R R LD
Dy RE VAR B T2 L AL S ORIE PN BR B8 Y 3 B L
ZPR 7 AT B B Ol A A P IR A
TR S W0 A AR FORS 70 B9 A BT A9 3 A PL G RD
R VAL 4 15 7 — A B S AR /I B9 98 B K 2 8
Wyies 32 i BE 4 b BIR T 22 S 1 A2 A T R AR
Jiv Ak 9 A 1 B 85 0l AR AR O AR IR ATS BE IR £
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AR A A R G e AN e R P R R
HEMAEIT Y AL BE T B, O FE D) RE M, K
Bk Cn i 32 3 1O 5 Bk L DL B2 52 B 20 i
BBk Il 7 5k L DU SR AR, X0 T 4 M A IE 2
REMYEFE 2 X H 2,

I P B2 A0 B AN AS 2 A 20 I Y 5 0 A P O L 4
L ) ey AL B T LR LR B K | e i Y — T
Gy UASRE L LA PN M A O S R PN B 4 D P
K T2 5 A LK . — A LA
(NOD & P W5 il E7 5k 72—, — AL A A il
(nitric oxide synthase, NOS) & NO & B} #9554 [ ,
HHTC &0 O ALVA 3, 43 50 FR o #4850 Al
NOS(neuronal NOS, nNOS) . i 5 %! NOS (induc-
ible NOS,iNOS) 1 4 £ % NOS (endothelial NOS,
eNOS) . EAf ML LK 2 A4 5 NOL SR 5 3 Bk A
78 SF- ¥ L, ST % IR B A L i ST 1 UL 40 i
PR BE IR & 11 (cGMP) 7K 7Tt &5, 40 i 9 i B Ca®*
W BE AR R 1T 51 A 00 A5 ST M LAY 5K . NO 2 1
AR A I (L5 s, g B
FEAF KGR A W SN S f ol A R LW IR
(NO. ™ Al NO; YW EHAL AW . HF nNOS £
AP E A LU F ik i AR TR B %R 57 S I
F kLA T INOS 1Y F 3k H 3R R 7K KA
JCIE R E] (45 bR SRR ), Bl RE S IR BR 0 R
5 8 5 I A BE AN 5 A OC , (HAS I 5E 245 2R R, [
SE IS [ 34 5 5% 0 36 Jin i =3 30 Bk il 48 e NOS mRNA
A a, B NOL(NO, Al NO; B & i
T s AR R T 25 N B AN M ) I e RO IR R
J R PEAE = IR A B S 22 5. Ak A A
FE T R RIS S0 A Y B 20 A R R R e
(adenosine, AMP . ADP #il ATP) i) & & 25 1k, 45 %
RIMTCGIF B L (SRR R i — 2P Ui
FRPER) NO AT RES 5 71 I8 22 i) (0] $4 2% 85 5 & 19 1L
B IRAMER . H R TARRFIE A BRI 0 H AR = A
Kn=4), W, ABFFRAL RV 2L 24518, 5 5 % #H AT
HE— 25 1 SERIIE

EAF R AR AE 7 d IR R 25 5 K
H IR BRI = 30 Jok 5 45 AH DG AG: DN &1 5 B ) 4 2 3%
YA SR PR 5 55 3 1 6T 25 Y R 2R 5l A I 4
(1 3t L X Rh 7 S AR AT RE R H LA P R Al B A O
B NO SIS, iy T Bl A s () #0288 4 0ok & 2B
W = 2 ok it 48 X & B R ORR R BN P AR 2

eNOS mRNA W REAKF-Fm 4, Wik, /] 9] 2
FA W, 78 52 B i) A 8 A4 A% I A AT ok R T v &
A AE AT R A5 1 S5 AR X S Y I R B L X R AT R 1Y
MG AU I 2R B A7 e AT i B4, /)
X B & A B I b S I AR R O 4
N, ABEIEZE R4 I8 S I kN 5L 7E [ )
] HE 4732 3h U 25 A mT RE 42 i I 210K 7 Kz 3h 15
N IR, e R = BRS04 i A 5L, 16 A X
[ 5 ) [ TAE AT 8 2o/ SR8 0 1) kAR AR . B ik
A5 1) I 05 S I R Ak 4 22 A SO R A 1 4y TR
SEHLEE A R T — PR .

4 FzmpR
JIr A A P AR SO 88 BAT Aol ) 25 i 58
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