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100 ug/kg), captopril (CP;1 mg/kg) Z#: L7,
OB 5 2BERAH TFHE (MCP) 0Z{ts
LIEABEME T HERE, T, &REEH
(TPR) nZAbh ARKHTMAE (<R3 2 FH 2 HEE
L, 2FFZ 8 U C&IFER O MEIRIER S
3RS OB ke L.

NG & ML o#)AEEMELEFMAIE, TSAR
TR, MBS WTAEBICNEL, FOF
MIEERS X v EEE LT\ 5 Z RS
—7, IEPIOERER I 2 HHCEZ 2R DR
Mot ZhEdsEfc, CP gk % mEIRE
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HE LT B,
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anesthesia; TSA) #Jfi L CHERG #FE LA X
(TSA ) LQ@TSA #ZfL T A X (JEAL
B L, MABERFOFHIME 212 EREE
(#125%) KT 5HED NG (12.5 ug/kg),
milrinone (ML;100 ug/kg), captopril (CP;1
mg/kg) EEHEL, TOMENREM % 2 BT
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Fig. 1 Experimental arrangements.
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BEREZEICHEYY LTubc, @O
L7,

M fE( X 465 % A\, pentobarbital (30
mg/kg) BIEREE, AR TICERLAL. £
HERD & KERIC, AF&IRY 5 6FIC Cour-
nand # 7 —F L EHEAL, FHMmME (MBP) &
PHAERBE (RAP) #BIE L. %/, LK
%, KBIREAETICERLTET 77— 7 2EE L
TOHHE (CO) &lIE L. SERTHTHE
(mean circulatory pressure; MCP) D IZED 72,
FHOLF EORTICERZEE L TLMARICED
OEMBZFERATEEE Lz, £, mEIORKRE -
BlREE=-1ALFa—- TR THEBELT2HADE -
BRy v > b EFRL, TRERY 7ERELT
R0 2 FRIRBNC S M ATRE & L7,

LEEME: (TSA) 34 XBETEZFH L,
bupivacaine (5 mg/kg) %7 EME FREMICEA L
THi L7z, FD#, BEHIC epinephrine % Fificid
HELT MBP ## 100 mmHg i f&#F L7,

(2) 2BEXHFHE MCP) ORIE

MCP o #lEFHix, ZiA®E (20 volts, 10
Hz) 12 X v OEMB) ZFRET 2 L RIKHCE) - #IR
Yy v b ERKL, ERERS 7 EHKE) L THIR
Ifn 2 B PR~ 2R 12 %M Lic. T ofE%E, MBP
X2 T, RAP 3 bR, MEBEZFHEICET
5. ZoO®) - HIRFHEES, MCP (4T 5.
MCP JlE#, BEbHioOME EA 6 BEEE
(25~50 watt-sec) L CEME) L7z,

(3) 2ERAGHFHE (MCP) ICL3FFREM

BEiROHETE

Guyton® = X #vi¥, MCP (k&) - 8RR D

extra volume D#&FN % (kF kA compliance T

BLbDIiBEE LV EVS. L -TC, 1M
WE—EDFEHETIZT, MCP n{E Tk, Dextra
volume D4 (effective unstressed volume @
W), H50ix, @QF#ISR compliance O
iy bieszh, O, @QRFV-FhbhaEm
Fomigr RT3, AFRICE Tk, MCP
DETHLEFEMEOMBELHEL, i, £
FHEHEPT (total peripheral resistance; TPR) DK
T EERNEOIE L HE L. ik,
TPR=(MBP/CO) x8x 104
[dyne-sec-cm™?]

LoXp6 TPR 2EH L.

(4) EERMR

(Dnitroglycerin (NG;12.5 ug/kg) # &t Lo
MERE (n=6), @[F TSA # (n=6), @milrinone
(ML;100 ug/kg) ##E LIcEMAERH (0=8), @
[f] TSA # (n=38), Gcaptopril (CP;1 mg/kg) #
BE L EAER n=9), A TSA B (0=9).

IKOHER, EAERFO MBP ##25%K T
TELHELLT, THERICIIERELL. &
FEHNZ T h b RIRERY 6 1 5 E2 3 THIE
L, #BELTH, MBP 2\RbIETLICEEDN
BRERICC MCP ZifllE L7z, MCP LIS fEER
HEFOEMB AR T HHEATOMEE R LI,

(5) #EataLiE

EiZ 3 R CFHELESEM 2 TERL, #at#
FEE xR, O 2 EROLE T paired &2\ i
non-paired t-test %, @ 3 fH [ » H & X
one-way analysis of variance #%* H\:, Bonfer-
roni HEIZTHRE L1, p<0.05 2% - THETHE
Bl lic.

Table 1 Effects of nitroglycerin (NG, 12.5ug/kg) on hemodynamic

parameters
MBP TPR MCP
(mmHg) (m//kg/min) (dyne-sec-cm™5) (mmHg)
C NG G NG G NG C NG
Untreated Group 84  62** 82 m* 5644  4419** 9.3 8.8**
(n=6) +2 +2 +6 +544 466 +0.5 0.5
TSA Group 100 64™* 105 82** 5964  4690* 11.4 9.5**
(n=6) +2 45 +13 +945 +710 +0.5 +0.5

MBP; mean blood pressure, CO; cardiac output, TPR; total peripheral resistance,

MCP; mean circulatory pressure, C; control, TSA; total spinal anesthesia, *;
0.01<p<0.05, **;p<0.01, all values are expressed as mean+SEM.
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Table 2 Effects of milrinone (ML, 100 ug/kg) on hemodynamic parameters

MBP CO TPR MCP
(mmHg)  (ml//kg/min) (dyne-sec-cm~%) (mmHg)
C ML C ML C ML C ML

Untreated Group 99  75** 106 121** 6667  4392** 9.6 9.4
(n=8) +3 +4 +4 4 +411 =301 +0.2 =+0.2

TSA Group 100 78** 123  138** 5767 4019** 12.0 10.1**
(n=8) +1 £2 +6 7 +410 =302 +0.2 =+0.3

For abbreviations, see Table 1

Table 3 Effects of captopril (CP, 1 mg/kg) on hemodynamic parameters

MBP CO TPR MCP
(mmHg)  (m//kg/min) (dyne-sec:cm—9) (mmHg)
CcC Cp C CP C CP C CP

99

Untreated Group 110 81** 116

(n=38) =Hh =h +11
TSA Group 98  69** 111
(n=8) +1 +2 +9

117 7631
+11 +731
110 6852
+10 =403

5642** 9.3 7.9**
+622  +0.4 +0.4
4930**  11.4  9.4**
+361  +0.5 =+0.7

For abbreviations, see Table 1

514 &

(1) nitroglycerin (NG;12.5 ug/kg) &+
ICEBBERABEDE(

Table 1 i NG i X 3 Pl (MBP), L
& (CO), &KW\ (TPR), £IERAHFHE
(MCP) &t &R Lic. WAAER, &FHKBE
(TSA) # & iz, MBP, CO, TPR, MCP i%§~
THEICKET L. ok, MCP & CO 0K Tix
TSA BITHRVTI WV EHTH - 7.

(2) milrinone (ML;100 ug/kg) #:FiC&

REERAEDLEAE

Table 2 i€ ML ik 3TERF#EEOEILERL
7o, WEEL bz, MBP 3AEICET, CO F
BickEH, TPR IEEICET L. LaL,
MCP i3 TSA BICCHEIET L oD,
BRI TXWL B b 2B ib - 1.

(3) captopril (CP;1 mg/kg) #EICL 57

RHEEOE(L

Table 3 iz CP IC X 2TEREEOEILETRL
7o, MR & b MBP 3B EIET Licss, CO
WD e AL BB h -7z, TPR & MCP &

BOETERLE.

(4) BERAEBL(LEOEULERE TSA BEC

BT 5

Fig. 2 iz 3 #lic X 5 MBP, CO, TPR, MCP »
% Z 1t £ (%AMBP, %ACO, %ATPR,
%AMCP) %, #EALERF % open column T,
TSA # % hatched column T/rL7. %AMBP
it NG (mALEERE : —26.4+1.9%, TSA #f: —
36.5+4.4%), ML ([F—24.442.4%, —21.9%
1.8%), CP ([@—26.112.8%, —29.8+1.6%)
DOEICEBEZTRAD 2D » 120y, NG Tl3ENE
FRICH T TSA TR E WA (p<0.1) 28
7. %ACO i NG iz X v (LB : —
5.8+1.2%, TSA B : —21.2+2.4%), ML iz
X osEhn (F15.242.9%, 12.61+2.3%), CP i
L O ARZE (A1.442.1%, —1.2+4.4%) & 3 #
RICH AR ER 2D, BAER L TSA Bx
4+ 5&, NG €% TSA I TR T»AEHT
BHoteny, ML & CP T3 2 BRI £ 2R D h
>72. %ATPR & ML (SEAER : —34.31+1.3
%, TSA B :—30.4+1.7%), CP ([f—26.9+
2.5%, —28.142.7%), NG (J7]—21.9-41.4%,
—19.6+4.5%) DIEICAKE <, ELEHO ML
L CP, ML & NG DBt EEE£ZRADT. &
WEREL TSA BOMICIZ3FE bELZRE DL
5> f. %AMCP &, &WER Tz CP
(—15.84+2.2%), NG (—5.340.7%), ML
(—1.542.6) ®IETHYH, CP & NG, CP & ML
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Fig. 2 Comparisons of %AMBP,%ACO %ATPR and %AMCP between un-
treated group (open columns) and total spinal anesthesia group (hatched

columns).

%AMBP; % change in mean blood pressure, %ACO; % change in car-
diac output, %ATPR; % change in total peripheral resistance,
%AMCP; % change in mean circulatory pressure

LOBICEEERR DA, TSA BTt 3 FIM
WCEERD D - 1 (CP:—17.61+3.9%, NG:
—16.5+3.2%, ML:—16.312.2). 44L& & &
TSA ##H#E+T5L, NG & ML Tix TSA #
W TETFAEBCTH - 7ohy, CP T 2 BflicE
ERDI .

% =

JER S ERET o & F B (TSA) #icC,
nitroglycerin (NG;12.5 ug/kg), milrinone (ML;
100 ug/kg), captopril (CP;1mg/kg) i€ Lk 5478
BRARMFHE (MCP) 0K TE (%AMCP) 13131F
2L, TORABECKVGTIER, 3FOESORED
A BMEIEFERITIZERNETH S 2 LoRE
Ehtc. —7, NG & ML 2 X %5 %AMCP %,
TSA HICH_TELEFICSVCTHERICNESL
(Fig. 2), =Gz X 2 B8R b,

BE#R? o= &<, NG OFEEIZENER O MmE
# 7 25 3 . (epinephrine, norepinephrine) 2
rEBICHEmMS e, TSA BTRAETH-
2. COFEE, NG o&EIck v mEMET L,
EREPFRINTHT 2T IUnEML, £o
R, REBMESNMEL T NG 2ARET 3
HAEBEMEIRFAVNERCEBfi s & &
RELTW 5.

ML X phosphodiesterase M %#fHET 3= &

kv, BmOERCn: CTMERRIER 2E 35
ZED, FEHE - BRIV TURI ATV 307,
ML ([ ZEMERE ORI ME 2 E S o, (§
BEMETRERIZEA TR, ABFEICH G
FAETix ML o 85 7F i AP & i
LT A EE SR, L, TSA Bz
T, ML I i 9k Lic. ML icouw
TRMAED 727 I VRE ZRIE L TUhreubay,
BELHL, BABH CRIERFLFERIH, #0
LR MiRIEEIc X v ML o @B EmE ILE
ERIZIfRRc B s, MCP 3AZics &%
Sl EEZ R,

—75, captopril (CP) o fk&E&EIMEILRIER I
MALERE - TSA BELoMic£izi < (Fig. 2),
RS X 5 EHiZED b1 NG 5
Wik ML &3y, CPZERSH &2FF LEE
ERThD LrmEInt. YBETIE, B
L BXRNE & 4 = /e - 7o pithed rabbit i\,
CP ([ Zac# i K ¥aHs & @ norepinephrine i H
EMHEIT A L AR LTV BY. oMM,
CP WHERSEFRE LIV IVEED—2 L LT,
CP 7»' ACE BHZEfEMIC X v angiotensin I M4
EME L, ZOfE, TREERRCHEET S
angiotensin II receptor |Z x4 % Hl# A A LT
[ receptor & Nt § AWM ERmN” B D
norepinephrine #HAHA L, ERS» I X h
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7oAlREMED E 2 BT,

ERHES (TPR) O %IETHE (%ATPR) i
ML, CP, NG ®JEIcKTH -1, Zhix 3F|D
MEFELEFOMEK TLRIE L2 X 51
E Lo, D E (CO) nZE{kh 3 Flic TR
7Y, 20X onERIRsTtbDEEZ L.
L L, 3FES%ATPR IcEMER L TSA
HEOMTEEEZERADENL 1. ERSICX 3
B EEPLNE T, TR <, RERMEIC
FBOWTHEHETH-2HAHE LT, OXHEDOESR
&M F iz, RSz X Y norepinephrine iz H:
L T epinephrine 7" % { EH Lz Z &2, @
epinephrine % norepinephrine (ZH. LT g &
ERIB AR Z L9, QFIEPLMEIZ F\ T
X, o ZTEERBZEC, B SEERBIZIGE
i@ o, —EHERINEN, RERMEICK
VT, o ZERERBUIIURICE oo, B %
BRI X HIERITIEFICHF <, Wi, BEEIC
HBhaz &Y FnEzohi.

CO oZftix, NG TixHd, ML Tz,
CP TRAELABRRERTH 7. NG Tik
(A REIMEOIRIC X 2RAMOETHAERTH
Sty CO NP LB 2 H5h, MCP ok
TEIAKEI -1 TSA Bz T, CO DIETERY
KThote. ZoHEG, ERFE CO nffFFic
BT B EARE I, ML ARG mE
DIRFRIZ X A MO T A MEEIcH# <, B
EbLET S CO NEmLi-EE2 k.
ML iz X % MCP 0f&T ¢ TSA BFoOHAKLE -
7o, CO oigins TSA Bz T/hEwz &2
Hani, AEEERDLRRI T,

¥ & B

MAER L2 BFHMKE (TSA) Bic,
nitroglycerin (NG;12.5 ug/kg), milrinone (ML;
100 ug/kg), captopril (CP;1 mg/kg) ##&E L,
ChoDERNERTIERSHC XY, FEHIAEK
DIEBREMEIRDES ED L S ICEHi S B0

i L, FofE, NG & ML o4&
EUEFRIEABRCH L TERS 2%E L
TSA Btk TKRKTH-7. LnL, CP ok
BREMEIRFREEFHEICEZRD R -2
ZORHEN S, CP R ERS 2FR Lo FEH
THDHIENTREINT.
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Influence of baroceptor reflex on vasodilator action of

ACE inhibitor (captopril), a comparison between

captopril, nitroglycerin and milrinone

Hisayasu Wada, Hiroyasu Ito, Shinya Minatoguchi

Kijun Nagata, Teruchika Sahashi, Kuniyuki Takai

Tomonori Segawa and Senri Hirakawa

The 2nd Department of Internal Medicine, Gifu University School of
Medicine, 40 Tsukasa-machi, Gifu 500, Japan

To evaluate the effects of baroceptor reflex
on vasodilator action of nitroglycerin (NG, 12.5
ug/kg), milrinone (ML, 100 ug/kg) or captopril
(CP, 1mg/kg), we examined the dilation of
systemic resistance and capacitance vessels in-
duced by these drugs in both (1) TSA group
where the total spinal anesthesia (TSA) was
done to eliminate baroceptor reflex and (2) the
untreated group without TSA. The doses of
each drug used in this study were those re-
quired to decrease the mean blood pressure by
25% in the untreated group. We
the dilation of the
capacitance and resistance vessels from a fall in

about

estimated systemic

the mean circulatory pressure and that in the

total peripheral resistance, respectively, and
comparisons were made between TSA and un-
treated groups.

The vasodilator effects of NG or ML on the
systemic capacitance vessels in TSA group
were greater than those in the untreated group,
but there was no significant difference in the
vasodilator effects of NG or ML on the
systemic resistance vessels between 2 groups.
There was no significant difference in the
vasodilator effects of CP on the systemic
capacitance and resistance vessels between 2
groups.

These results suggest that CP hardly induces
baroceptor reflex.

Key words: Baroceptor reflex, captopril, nitroglycerin, milrinone, systemic capacitance vessel

.
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