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ABSTRACT

AIM: To study the effect of endothelin-l {ET-1) in
the rostral ventrolateral medulla ( VLM ) on
cardiovascular responses in cats, METHODS; The
stercotatic technique and microinjection method were
used. RESULTS; ET-1 (4 gamol- L' 0.5 uL)
microinjected into VLM induced mean arterial pressure
{MAP) increasing (3.7 £ 1.3) kPa, heart rate ( HR)
accelerating (29 + 7) beats * min~!, and renal nerve
activity (RNA) intensifying 45 % =10 %. The
effects were dose-dependent. Before and after bilateral
vagotomy, there was no significant difference in the
reaction of MAP. HR, and RNA. After intravenous
injection with phentolamine (5 mg - kg~', alpha-
blocker), ET-1 did not induce significant change of
MAP. ET-1 mised the content of peripheral plasma
argipressin { Arg) from {12.4£6.5) to (70.3 £24.2)
ng - L™! with radioimmunoassay, and showed a

"Now in 41{th Hospital of the People's Liberation Anmy of
China, Shunghai 200081, China.

* Correspondence o0 Prof FU Wei-Jun. Phn 36-21-6534-7018
ext 71343 or 86-21-6534-4331 . Fan 65-21-6548-5H1,

E-mail JennyK @ online. sh.cn

Received 1998-01-12 Accepted 1998-11-(2

RJ72

correlation with MAP changes. ET-1 induced heart
thythm disorder ( HRhD ) in acute myocardiac
ischemia, the occur time of HRhD was (4.8 £ 2.9)
min, and the scorc was 4.4 + 1.6, and it was
significantly different from control. CONCLUSION:
ET-1 microinjected into VLM could involve with
control regulation of cardiovascular and sympathetic
nerve activity
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Br: BIRE M K E-1 (ET-177E 1% OF 8% 3 M| 42 75 W)
E{VIM)FF.Lm B E s Em. A%, RARY
EEMHRMNHEEBEEHER. &R VIM AR
B9 ET-1 (4 pmol- L7, 0.5 uL) 5, FRISKE
(MAP) F & (3.7 1.3) kPa, LoHRIEBIM(29+7)
beats min™!, FHEEENEIM45 % £10 %, & -
BRI, WIHHHENEDE B LR
SR, BRHEAHTERZNYES mg-kg 'HERE
M ET-1 89 THEfER, MEFEMTTEE (Ag)
HFEH(12.4+6.5) ng- L1 NP (70.3 £ 24.2)
ng-L71, 5 MAP Tib B EMSS . {8 L
#BEE (HRhD), HRhD HBEL L 5(4.8+2.9)
min, K 44216, SHBEHALRBE. &
i VLM WS ET-L 0 T 0o B R R
T SN TR .

INTRODUCTION
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MATERIALS AND METHODS

WBE—HMFRLE H#EB(E _FEREHS
e, Certificate No €92031), 107 R, MR
W, EEH2.2-3.5kg. TEAEE 24 h. K
R, FRAEMKBH0.2 mg kg™ )M o~ AEEH
(TOmg kg™ EESHM. BRME, TSEH
e, UEATES. ESEFREHTEHT
MxEHS, FHREH. AR EHEM
BmA, GMREKTEHESIME. Ho
HESHEARETHMNE, £HRESEK( SB)
fRLlEBFigR. L8P, ARLasMERTAE
REHARE TS CE: S o HEEEHE LK
(OGNS A6 101 -min~ ). BBkiEsh %
M=MEEmBHE, ERAE 4 mg-kg™!. TP
B30 mn M B (2 mg-kg™!). BTIRREE
S@E R, & Po. Poo 1 pH {H 5 5 % 55 7
{13.5x0.5) kPa. (4.7 £0.5) kPa 1 7.35 £ 0.01
{ ABL-3 B 11 5.4} #7{% . Radiometer). MAP, HR fI
HRh A A EMEN B w3/, EHETLER
HHG T |/E(HS 20316); BRI MR
{ CIBA-GEIGY Limited basle, Switzerland/Suiza} i#
M.

EREGNAEES HIRAETIE-IH
CutkEmi b, 8 Cirello' V4R ¥, VLM 45
MPI.5-9.0, LRR2.5-3.5. H8.5-9.0. M
ME—ERgOm 2 ZmE R, EHEFLEMN
VLM H B FE L, HBE(EE 2 mm)EME
EEi—AL. SR, BTLRAE A £ E K (NS)
B MRERIEZE. W—SLMEBENHRECTER
AT L, BT VIMEMEBES. ET
(AEMERYg. AR, BEXRBEHR
Fr, #£5 910011) K NS Ao, 3R 4 pmol- L1,
ALK 0.5 pL. % ET-1 2 pmol, £ 1 min
WESRBHEA.

EMesEREEEHIOR AETHBARME

ME—29 6 cm FYAEHT, ZERE 5 AT A2 AL
EfEST B A, 8 AT I BE 85 05 fa] 0. 38 10 42 ) e
0, B BatsrmiEm, T R8FL Fah, #
k. THESEEIEE-—BEEFHS, £K91-1.5
en. EHETFHEHSRHETIRRAZS SHE
E(PEREES 3 mm) . BTN REN. 5l SHEE
BERNF Y ERMICE RNA., SLRERG. 8
BRIk AW ERFENHTORT, EXE
HHEMERNSE.

M3 Arg EMHHARFZMNE 55 FTHEZHET
10 min #13¥ 81 ET-1 /5 10. 20, 40, 80 min M A% 315k
R, —#X2ml. SW-KNE, SKEE NS 2
mL A REER. MARA A edetic acid (10 g-
L-"HEE. MAKES (500 ku-L- VB RE . B
MWK 2 h 5. 5.0 (1000 x g, 10 min) 558 H M
¥. BERHESEWHMENE.

L AN ER M B ] E Fn HRIhD E i 5 #
FEMEREAMIF—H 6 cn WET D, 48,
ST BERI A (AIAL, ITH BB RE.CHE, IF0E
B, ZFELELERLORNE, EALCEZ%F 2 mm
S E—BERERRET(LAD)SF& L &4, &/
HERLBEEELHEARINEFELR, 24
FHEE(VPR), LI EVD), BEHE
s B (PVT) RO ZE BB (VE). %A Curis
2 (O RT{E 4> F 5 B 247 HRhD.

FTERBAE LHRERT, H¥EE, A
0.5 pL 1 %8 FH XK BT VLM H 55, fr S
HWETAGRIT. LAFEEERAREMEES
WOTR R %8, St nEN ALK, I
K MAP £ HR U8 min OEKEET; B
S aEr, FHREHNI00 % HER o £5
7. BOH  KRBAEBENERLEFHESE
H, BESZHELMTHEFATREMAELEAER.

RESULTS

MAP. HR 1l RNA MAP T #7755 3 -5 min
ik EFt, FEHESE 20 min (KBNS, AT
#115.1x1.7) kPa At S ®/{18.9+£2.5) kPa, #§
T(3.7£1.3) kPa (n=8), LGEEBHKE, £ 100
- 120 mn R E PIFESHEIKYE. HR FiEHRF3I-5
min FF 5800, FEHESE 20 min BAEE ., M EH
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AIA (146 + 16) beats-min~ EINE]( 175 + 18) beats-
min~'. BT (20+7) beats-min~'{ # =8), LAFF
Ze%E . 1 100 - 120 min ¥ 4 2l & § 81 K T
RNA THZHE3I-5min FFHEN. EFHE 0
min FEEE . AEHRATLI00 P 145 % =
0%, MMT 45 %210 % (n=8), LFEBEEK
B, HEEZE 100 - 120 min B {387 T EHaTK
F. HWBEYINS, n=6)LLE, ERAFEEHR(P

<0.01). (FigD
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Fig1l. Effect of rVLM microinjection of ET-1 2 pmol
on MAP, HR, and RNA icrements. x = s.
P <0.01 vs control (NS).

{C) NS (n=6), (@) ET-1 (n=8).

fE fVIM B[ 2.0 - 2.5 mm & 9 § 77 & 4
(P6.0, L3.0, H-8.5) 0 I i i M &5 4% 89 {7 5
(P8.0, L3.0, H6.0)4F Bl 4% ET-1 2 pmol, B
88512 MAP, HR #1 RNA I B EH T (n=5, P>
0.05).

LLa g g, MRER0.5 ul)® ET-1
HEA VLM, A {# MAP. HR # RNA X # 8 h
{Tab 1}.

B % E S IS . VLM H 5 ET-1 Fr gl

Phn/Fax 85-21-6474-2629
Tab 1. Effects of ET.1 0.5 pL injected into rVLM on
MAP, HR, and RNA. x =+ 5. “P«<90.01 vs control
{NS).
ET-1+ HR~
. MAP/KPa - RNA/ %
pmol <L beats* min
Control 6 153.2+1.38 li6+18 100+0
0.5 5 13.8+1.3 152 £12 11211
1.0 5 163=1.9 161 £ 16° 128+ 14
2.0 3 T.hx1.7 169 + 18° 140 £ 12°
4.0 8 189+25 175 + 18° 145 £ 10¢

HAT MAP, HR 1 RNA #2381k 5 Bk E M2 52
BHLE, KEEER(n=8. P>0.05). (Tab2)

Tab 2. Peak value of MAP, HR, and RNA indiced by
VLM microinjection of ET-1 2 pmol before and after
bilateral cervical vagotomy. %+ s. P >0.05 vs vagal
nerve inact. ‘P <0.01 vs control {NS).

Vagal nerve intact Vagotomy

Control ET-1 Control ET-1

{n=6) {n=8) (n=6) {n=8)
MAP/kPa 152+1.8 18.9£2.5 15725 3)3+00
RH/beas'min~' 146+18 175187 M5£18 170244
RNA/ % 1000 145100 1000 13k = 13

BHRESHERHAG mg-ke )5 1 min,
MAP H(15.5+2.5) kPa FEFI (12 +1.8) kPa; v 3
H1{ 140 + 16 beats*min~ '3 INF) (200 £ 21) beats*
min~'; RNA A1(100 % 0 %30T 180 % +42 %
(n=3), BE 0O min. HBRBLFHBHEZAE
min 5. VLM & § ET-1, A §E{# MAP. HR #
RNAHRHRE(n=6), SHBHA(NS, n=5HK
B,ERTRENE (P>0.05).

Arg VLM 4T ET-1 5 10 min, M3 Arg &
ENEAE, £ESE 20, 0min, HSBH72H4
(70.3+24.2) ng-L™'f1{38.8+18.9) ng-L Yin=
8), SHEBH(NS, n=6)ILE, EREREH.
KT MAP THMHE(r =0.9817, P<
0.05). (Tab3)

HRh @ VLM W B 5§ ET-1 |5 10 min,
R ALA, 8 Hiid, 3 REHELRNE VPB
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Tab3. EHects of ¥VLM microinjection of ET-1 2 pmol
on serum Arg in different ime. X 5.
8P 5 0.05, PP <0.05, P <0.01 vs control {NS).

. . W -1
Time/min Argipressin/ ng L

Control {n=6) ET-1(r=8)
Before administration 14 13.7+8.6 12.4+6.5
After administration 10 4175 23.2211.2
20 12.3£7.2 W.3+24.2¢
40 13.4x9.1  3%.8:+18.9°
80 1542103  20.2+11.9°

{ <3 W min~ '}, HRhD HIESjE] A E5FLI5(25.5%
15.6) min {n =8}, [FH K0 (n=8); @ VLM
TS ET1 G 10 min, 54 LAD, 8 H#id .1
FOH % VPB, 4 SUHEIPVT, 3 B VF IF 5%
GESILE 25 -45 min AR AEET:. HRhD HH
EHA4{(4.8+29) min (n=8), FFH a4zl
{(n=8% @D VLM Mg BT NS 0.5 pl J5 10
min, £fL LAD, 6 R4, 3 R VPB, 1 A
B PVT, 2 HH#{& % VPB. HRhD H BT[] 445
HJE5(14.8+2.0) min (n =6}, 3N 1.820.9
{n=6) (Tab4}.

Tab 4. Effects of ET-1 microinjected inte tVIM and iv

metoprolol on heart rhythm after LAD ligation. X+ s.
*P=0.05, "P<0.05 vs ET-1+ NS [iv).

P <0.01 vs control (NS} .

Group n Score Time/min Death
ET-1 + LAD sham ligation & VEI( 26+ 16 0
ET-1+ LAD ligation B 4414 4.8229" 3
NS + LAD ligation 6 1.8x0.9 14.8x20 u
ET-1+ metoprolol 6 24+20° 19x10f 28
ET-1 4+ N5 Liv} b 4627 3.2x21 3

VLM P B4 ET-1 /5 10 min, &4 LAD:
@ Z53LAT 3 min B EKEF FEFIERQ.5 mg-kg~!,
10mL), 6 R, 1 R VF, 2 Bli T PVT, 3
LB VPB. He 1 BRI VEM 1 S HE PVT
{45 min B15% A VEYWW AR ELEILE 35 - 60 min
MELFET:; 3 RHH VPBHETH 2 A3 5#F
35 1 40 min B14%25 PVT. HRhD HBLRT (Al 9 &5 4
G119+ 10) min {(n=6), iTHN24220(n=

6); @ Z54LA0 3 min FHKESH NS 10 mL, 6 HI#
.3 B v, 2 RHEL VPB, 1 HHELPVT. 3
O VEHEEEES S 20 - 55 min WIET.
HROD HBLET[RM & FH E(5.2+2.1) min {n=6).
T H4.6+27{(n=6}(Tab4).

DISCUSSION

TEEM, VIMMEEHET1 G, it
M RNA . FHE MAP 38 HR. W RSB SR kK
B LA, WEE A BB & VLM P i B
ET-1 Fi 49 MAP & . 7, FiR A HE R E 5t
FILRBEHE 2. LEMSEEMER, 7
EmENEREOZTEMN. VIMESEED
OMEPFE. ATABM SR HFERELHE
HEFEE FHREEEEP A WME, EARHE
HHCHE TR 2l 4 R 2 R YT R A U A R R 0%
wAE. BITHAN. VLM I E 3 4 ET-1 B &
B I R R R e IR S E, nRE S ET-
1 BEERT VLM ARSI, MBI
WA, REFEH, VLM R B R N
SR, S50V EIMLNER Y. VIM
A E S ET-1 BB % & MAP, [R]a1i4H HR,
B, VLM R EES ET-1, TREOES TRT
HIRT BRI B, Leeci B 3E, WMHFMEE
o 22 4] 06 P 385 ) R i 9 BT BT S B A HER0RY
e P I EES, PRI UM SE M T VLM
f & 4 4 ET-1 7 8047 MAP, HR 1 RNA #17E k&
WA EE., X -#ETHY ET-1 R H®
BR., HfEAT VIM RZBWE o . W
RN E R W, VIM AR ES ET-1 AT m¥E
Ap SERZEN, BEEMAPH EHERENIE
Hx. RBiITAH, VLM AR BT ET-1 BT84y
AEER. BEMTIEBREEE RSN, @
WVIMZW FEREFENS LMWL -BHEEE
HLA . BD Arg MUBERL, thB ST HER.

MHEEH, VIM AR E TN ET-1 TERH
B R AE R S IR, (Hool SRR L B R
F HRhD. Satinsky %™ {f:8 . W8 IE &0 REFI R
ERBM AWM T LR, &8 VFELREEER,
FHERWEMN 0. HAERTRS VLM PN E
Tt ET-1 2 32 b #3830 Bl 1 ) 380 )R Y B2
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REX. H-FHHARTER, p-FLEEs
2 (BH M 9] £ $E 38 SR 0 VLM W 0B SE S ET-1 BT
# HROD, & — 2 iME fEF, (E R HE 52 240 5 %
4 HRhD &9 % 4, =5 £ Bk 3 1 B 4 HRhD %
T, URRGE. PTG VF 5 . 8
EILPHET B -3 FRESETAWMAERENY, ¥H
B F RS 3 B (4 BH R R AT 52 4 Ak I 0 R RO
BMEEHE R AN IE5RITOTEERRE
. FHATIAN, VLM A BB E S BT
HRED. A EFEREHHNS S, EBHE— S

o

m.
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