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Interrelation of Some Vasodilative Fac-
tors in Responses of Hypoxic Cere-

brovascular Dilatation

GU Zheng-Zhong, MEI Xiao-}un and LU Min
(Shanghai Institute of Physiology, Chinese Academy of Sci-
ences, Shanghai 200031, China)

ABSTRACT

Aim Previous studies have demonstrated that ni-
tric oxide (NO) prostacyclin (PGI,) and ATP-sensi-
tive K™ channel all participate in the regulation of hy-
poxic cerebrovascular dilatation, but the interrelations
of them still keep unclear. The aim of the study is to
investigate the interrelations of these three vasodila-
tive factors under hypoxia. ,

Methods The experiments were performed in new-
born calf basilar arteral strips to observe the interrela-
tions between NO and PGl,, PGI; and ATP-sensitive
K* channel, ATP-sensitive K' channel and NO, re-
spectively, in hypoxic cerebrovascular dilatation (the
hypoxic perfusion solation was prepared with PO; 6. 0
kPa, PCO, 4.7 kPa, and pH 7.40+0.02).

Results The NO had no effect of PGI,, but dilata-
tion induced by NO appears to depend on production of
PGI., PGI, had no obvious effect on ATP-sensitive K*
channel, but the effects of PGI, may be dependent on
openning of ATP-sensitive K* channel; the effects of
NO may be not directely mediated by openning of
ATP-sensitive K™ channel, and the activities of ATP-
sensitive K* channel seem isolated from effect of NO.
Conclusions The response of hypoxic cerebrovas-
cular dilatation are influenced obviously by NO and
PGI, except reaction induced by ATP-sensitive K*

channel. There are some interrelative effects be-

tween NO and PGl:, but the openning of ATP-sensi-

tive K* channel in not influenced by them.

KEY WORD Hypoxia Vasodilative factor;
Cerebrovessel
mE UEHARL LER, -LAL WALt H

ATP#EK @898 5K ELTVEREMN, R
HEMNMIFHBMEHRRNLLASH T AL X EHALY
Be), ARXANLNF AR IRELET S, ARART
(RAZRGEIPBEN 6 OKPa, KBS AN 4.7
kPa, pH % 7.40+0.0)—~ KA KL 5W 5 5 & , WA XK
FEATP#AK 2 ATP &K K il 5— Kt
LEehbaTVRAETHRNEXLR, KREEXA,—
RARMTHNTXEGUNALARESH. H— LR
AT ARTRINREG AL WAL ATP &
KK RESEABAT A, I AIRE ke T 5
RYREARTATP A K Bl —KARKGHENT
LR EBEANT ATPHE K Bl 651 M ,ATP &
EK 6P RN ROLNES Y, Lkl
ERF LZATVLTHAP AR ATP &K K ifil
HARAROV L TAEZA LA B L 68—
ERE AWK EBAASATFORAEES, HALHE
FXEAMEGYHHER,
x5 #&y TERFEAF, BT
EUEBRE T REAYCHEZRIT RSP
T EWE P — H AL A (nitric oxide, NO), 37 5
# % (prostacyclin, PGI,) 1 ATP & K*
i (ATP-sensitive K* channe) ¥ 2 5 82 K
M8 5K B & 6 W5, & 7769 30 &0 7l 35 W] ) 55
BREMPLEHER. ANX =AY LEEFE
RERMEY KRN PHHELEMNAHEE.
AR EMRUNENNMEREDRKEELE
FAHELERE, WE NO.PGI, #1 ATP /&
KB -—HERKERMET KENPRYHE
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KR,

1 #HEF0HE
1.1 ZEBRHFHGIE

EEFHRBMALREEN 4 HHETRAE
KEHBKEF 4 C Krebs A [#% & & ¥ (mmol/L),
NaCl 119, KCl 4.5, MgCl, 1. 2, NaHCO, 25.0,
NaH,PO, 10, CaCl, 1. 5, Glucose 1. 1]¥ , % #& 1 ¥ &
EigrE . RE DR B EEH KT R 10mmX2
mm WEEF AR TFERIOm AXEAZEAT
B, H37 CHKrebs ERBEHBABL O T
5% CO, i & A (& & PO, =177 kPa. PCO,=4.7
kPa, pH=7.40£0.02), 4 B & 4, KA & 4 B 4%
95% N, fo 5%CO, RAEKXBABA(E A PO, =6.0
kPa, PCO,=4.7 kPa, pH=7.4010.02), # T 1 ¥ %
LOgHBEXY DFAEXARTPH2~3h FE
FHxg, nFFKIGEAEL LW20-1 H L HAE
B(L&ER LT HNE 4£77)8 SEROGOR-1200 i
FH(RBA L FITR,
1.2 HRS4E

AFRFELZA#T.NO 5§ PGL & K KM fn ¥
PRPHHFERXA PGL 5 ATPES K 2 &£ KK
By kP igE £ £ ATP KB K #d 5 NO
EREROETF KPP AHEIXE.
1.3 XBuE

hEXERERAXETIHE 25 A 30,60,
90 f1 120 mmol/LKCl BB R B RK A, HEXKIK
BEHURE ¥ &% K (120 mmol/L KCD & A ¥
HAEBENEURT, ERXFOFRE, ABEY L F
¥R, AKrebs SR A EHK HEFXEHEK £
BTEFPHS ERKETRLEQAATHTEER.
ERARBKATLFRA REARERELHATE
HyKEFHEHAERT LA AKLEFKI AR
RAHFRATGKETFONMEX L.
1.4 HHIFRKECH

— £.1t. £ 4 B % (nitric oxide systhetase, NOS)#J
# A A& N-gf X-L-# & % (N-nitric-L-arginine, L-
NNA,Sigma) , &F = £ k¥, ATP § & K~ & it 37 #|
# 4 BE ¥ (Glybenciade, Gly, Sigma), % F — B & F #
(Dimethyl sulfoxide, DMSO) ¥ , BT 5| 3 ¥ 4 5k % #1 %
#) # % # (Indomethacin, Indo, Sigma)EFZ K A F.
K P & A R S R ZGRE Y 107 mol /L,
1.5 Hitorn

FHERBHUTHE LR AZGEORTR . AL
B hBAEKITELE,

2 HBR
2.1 —SARASIHREREROLETY K
PEYEEXR

HEETOLEY K, KK ANER—25. 4% %
6. 3% » FEML F 4 T B W P B A NOS #1181 5l
L-NNA, L& {5 9 5. &5, HK HE K —18.
0% 4. 2%, M R L ER W P FHMA PG,
MBI R B KEAH LR/, K
HEXR—11.2%+5 3%, 5EETHWA L-
NNA @k h M. EZ5+48¥%. 5HKET
AR RN E R T ILE BB 5 R A Ry 2 A4
{1 (£ 1, Table 1),B) NO gy BN i5.
PGI, (IfER MR FE. R NO X PGI, #11E
AXHEEW. K2 EREATHRAKTMAES
HRE . MEKR AR MEEANG —22.4%
5.6% X —14.8% T 4. 4% I ERM L HS
F L-NNA, Mt &K h AR EH BT, H{E
H—13.7%+3.5%. HWESHELHABESR,
£ 88 NO #4946 B8k PGI, % # 50 iy M W NO &
ERMUERE#RT PGL, HIHFL.
Table 1. Interrelatin betweea NO and PGI; in hypox-

ic cerebrovascular dilatation

Experimental conditions n Vascular tensien(37)
Hypoxia 5 -=25.446.3
Hypoxia+L-NNA 5 —18.04+4.2°
Hypoxia+L-NNA+1Indo 4 —11.2+5.3>
HyPoxia 6 —22.4+45.6
Hypoxia+Indo 4 —14.844.4°
Hypoxia+Indo+L-NNA 4 —13.743.5°

¢; Compared with hypoxia, P<<0.01; b Compared with
hypoxia+L-NNA, P<0.05; a Compared with hypoxia +

Indo, no statistic difference.

2.2 BiISIFESATP &2 K R EERKER
nEFEPO|EXR
X E T PG, 7% 7 42 98 o] 8 B &k 5915
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oM MEER HOEKRAEMN 22
A% 4. 6%B/INE —16.6% 4. 1%, FERLERY
FHELLLATP S0 K+ 5338 0 & 50 (088, 1L
By kit~ RS, Kk AEN—14. 0% 2.
7%, BRATAEAK . BEREHLBFE ST
¥ E R, K PGI, Xt ATP 8% K il iy &
HAK, EERETAARRES, KE3I&8
MY KBRS, H—27. 6% +4. 3UW/NE
—18.1%+3.8%, M AR LA LAIH R,
RFkMERMEKAEH—EHHEEL, H
AR —17.5% +3.2% . SHTEHLLEE
HZF(P>0.05)(F 2, Table 2) b R %K
PGI, 3t i Il B K1 A W] e & LT ATP /%
KHiliifi.

Table 2. Interrelatin between PGI; and ATP-sensi-
tive K™ channel in hypoxic cerebrovascular
dilatation.

Experimental conditions n Vascular tension{ %)

Hypoxia 10 —22.44+4.6

Hypoxia+ Indo g —16.6+4.1°

Hypoxia+Indo+Gly 9 —14.0+42. 7%

Hypoxia 5  —27.6+4.3

Hypoxia+Giy 5 —18.113.8°

Hypoxia4Gly+Indo S5 —17.54+3.2%

¢: Compared with hypoxia, P<<0.01; b; Compared with

hypoxia+Indo. P<<0.05; a: Compared with hypoxia+Gly,

no statiatics difference.

2.3 —HBHRSATPRAK SEHERER
mEYIRPHEERXE

£ 2.1 FEZEF NOS #M# # L-NNA
A ER/NMIESIBRNILET K. ERHEZET
WAL ATP SR K 3 8 M &1 7l 00 B 8 ) 4k
SE/DLEY . LA ME W E 3 (Table 3),
R NOWEAAREA AR T ATP B &
REESE LAy M E T AL LR
WL L L-NNA, U L-NNA 7 86 Hl 55 i
EYkmER. R ATP 8V K @l FFiL
H5EMEET NO A &F L 1E H th L 8 8. %

(3 3, Table 3).

Table 3. Interrelation between NO and ATP-sensi-
tive K* channel in hypoxic cerebrovascular
dilatation

Experimental conditions a  Vascular tension( %)

Hypoxia 10 —22.44+4.6

Hypoxia+L-NNA 10 —16.0+3.3%

Hypoxia+L-NNA+Gly 10 —7.0+2.94

Hypoxia 6 —275+45.8

Hypoxia+Gly 4 —14.0+3. 4

Hypoxia+Gly+L-NNA 4 —7.112. 3¢

c: Compared with hypoxia, P<{0.0l; b; Compared with

hypoxia, P<<0.05; d: Compared with hypoxia-+L-—~NNA,
P<0,05; e; Compared with hypoxia+Gly, P<0. 01.

3 e

KERERTFKEERK, TEFEL M
BV ARAERLESESERAKFKE
F. NO 5 PGI, ¥ & d1 P 52 40 i 7= £ &) L & &F
KEF. NO fEN AR ™4 5 o 4 i
HYBETHUAKEA. NOEHFTFRILA
MR KIS T RIFMLE, A cGMP K
I M Cal T MR T R, AT 51 R
ALEy&Fsk . 1 PGI, B#i i A A cGMP F
BOEBEECOHEABMREARKRL. &
T HLET3K . Rosenblum %50 75 1 4 5% M AR
S ALk AL BT U L-NMMA #9445 208 B
SRR IR 4 — Rl A b NOS 1 ) 5
L-NMMA ¥4 i & & 15 B A {UE i B £ 5t
NOS gy iy Hi@ L R A L8, WS
HEEHENER BE NO, 5| EBLEWERE.
HAEFFTEAN,HRHEES L-NMMA BI{E
RAEmrf . HEXEH., FHREEEHA,
NO W{ERIL-FHEMT PGL, HELE.BE T I
Je4a UL PG g9 51 3E R 9% 15 . B4 LA NOS
P47 L-NNA, Ul L-NNA AH3IEFMLE R
R R ELEF SR F NO 4 5 0y ML B X R 51 R
fY &F 3K £z A7 1] e 2l SR E AL Bl 2R A L
ok R,
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RENMET KB ATP R K BEY
MOEFT A 9. Fredicks £ WK ATP §U%
K 38 18 490 ] 70] O£ B 455 e 30 61 ML %4 PG, 4L
Y1 lloprost FIRBHMBEFHREN . EBFRNFWU
EFEAT —EREEMH ATP #& K @
HAERE, BH PGL M A ELE, FLH
FIEREY LERNMHF LK. PGL X
WERES =9, RIEAABT ATP /& K
BEAFE. T ATP R K SENFRE
BEASEERILE R EFK, Bt ATP
HRKEEEREMHG,PGL LSBT
HULEFK, UEFHRAEM BB REET X
R RS BA R S Bk Ik, BB
NEARE . REENE —cBEMNER.BHR
MEHRAKARTENSE /M ZRAKET ATP
BERKGERENMIEHAKBTHEARA R
4 HEAREBT N AR R4 o B L TE I 42
WmERE . AETREEENKETROLEDY
KEMENESEEREW, BHEEH B /NFR
REBE R fE IR B R RY .

— &4k B AT BE 0% g I RE 40 A A K
W, Faraci 250730 82 71 4 B 08 3F A 40 o A
MmMEM NOWP LBERN. EXHRIHME
FINOSATP B K @ EREMMLE Y
KENFHERTA N G EX, E=fT
M E-FhuEH ATP §U% K™ il il &9 FF 80F
FIERAYT ILE RN &HZHNEMAM™EH NO
5PGL AR FHAREH. M, KETH
BEHELE VPRI LMK ATP % K il
WAk, XN =AY IE R FER
MY KPR ERRET WL AW
KM H L EXEZ R HEERLE

tEHE— S HEANBIR.
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