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3 ERRBIRETTATH, BiERO MRENEIL
# WM EEREROEZRMEHR, A2 0RE
LEROZELE L TRETL 2.,

KBRIAHEHiE

MERERL K225 (fKE10~25kg) %Z A\, pe-
ntobarbital # k% 5-1c & % FiE: (25~30mg/
kg) #, ATIETICARS 5 B cBlL,
A, EERWEEHZHEL, NEANHEERYE
FHL72, owTEEKREIRET T T, Bl
AEHAER 2 B L, MF-26 BIE R ERE M K EH( H
ARETEY) n7v—72%&%L, TREK
hxEE (UTELKREY) 28ELL, £
7o BRENAR D & AT KEIRAIC A T —T V%
FAL, MPOSRESAMEF (BARELTE
B) Ik ) REIROEZBEL 72,

A TATREREE S L et R
1 BERE10mm > HDS-1T AL E v 7
7 w7 (strain gaugearch, HZA%:ETIHY)
PEZHHEBORBHE TS LS LRk
AL, EZEPHRHREEEELL. LBRECR
LTR3IFHAEFHL CEMLE 2EHE, #HF
Lenk ) icERLL, ESREREROSIE
HRODEE L HEE RV, & LICTHMEN
HEFRFEIR T, strain gauge arch 7k { iIc.00F
HEERZEHL, E2OEMOLER % &L 2.
BROEZICHEL TIHEER 2, BE
BERFELTVWEIITL T,

A, ERKMEEICEL.Smsec, $HEE20Herz,
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catheter SERBIRATTTAL, Efer o MR (phasic
Srote pattern % duinic ), FE SIEEHE, EEORE
CBF (Lex) LEN, KERLENELE, HEKT ERY
¢ E:l:)e) : L3 akE T—EMEIc L, F
T 7EE: (7 ) Ti3 phentolamine (0.1mg/kg/
Ece \s.mi,, min.) % SRS L 7 ¢ b KEIIR IE H'— I
goce o B ATHBEML, &5HIHREFEISS

Fig. 1 Schematic representation of the
experimental procedure.
Abbreviations: CBF probe; probe of elect -

# propranolol (0.5mg/kg) % B#k"H 5%
TS5 L, 59%icREMEEML .
FAEHEBOEFICIELERNERA 0T
7 (SHMBN) BV, &KX EE 100mm/
sec. TESFL 7. HEGMOGTRICIZERL

romagnetic flow-meter for measuring coro-
nary blood flow. catheter; catheter for

72 50 AN EXEE Az,

measuring aortic blood pressure. ECG; RIEHE
cardiac surface electrocardiogram. LAD; A daE
i anorir dscemngcoary s AR (TR £
’ ' EZ P HEdw
i

Table 1. Mean value and standard deviation of hemodynamic measu-
rements before and immediately after stellate ganglion stimulations.

HR MBP DP MCBF (LAD) MCBF(LCX)
(beats/min.) (mmHg) (HR x MBP)  (m1/min./100g) (ml1/min./100g)

r(zse ) before 139 % 3 98 + 14 13907 & 3808 63 £ 26 9 & 3
n =

after 222 £ 43 11522 26396 + 8300 89 & 35 126 & 45
|(se : before 144 % 25 96 + 14 13996 + 2649 69 % 26 93 32
n=17

after 18533 116 £ 19 21891 # 5284 81 % 30 133 % 44
phent + Rsg before 173 & 23 832 9 11500 + 5356 74 2 27 103 + 27
(h=6)  .fter 244211 90% 8 21939 £ 2819 100 33 144 = 47
phent + Lsg before 176 & 24 79 £15 14048 2 3595 65 & 27 95 % 4
n=17) after 207 % 22 86 £ 19 18044 # 5030 85 + 34 141 + 63
prop + Rsg before 125 %15 73 %27 9272 % 4054 47 % 27 96 & 45
(n = 6) after 141 £ 25 78 £32 11504 £ 5794 49 + 28 99 & 48
prop + Lsg before 131 17 72£28 9616 & 4263 50 % 25 80 + 38
(n=7) after 131 % 16 83435 11185 % 541 52 % 24 83 & 40

Abbreviations; HR; heart rate. MBP; mean aortic blood pressure.
DP; double product. MCBF; mean coronary blood flow. LAD; left
anterior descending coronary artery. LCX; left circumflex coronary
artery. RSG; right stellate ganglion. LSG; left stellate ganglion.
phent; phentolamine. prop; propranolol. before; before stimulation.
after; immediately after stimulation.
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after sec. min.

Fig. 2a Effect of right stellate ganglion
stimulation on systemic hemodynamics,
LVSC and MCBF.

Abbreviations; HR; heart rate. BP;
mean aortic blood pressure. DP; double
product. LVSC; left ventricular segmental
contraction. MCBF; mean coronary blood
flow. LAD; left anterior deséending coro-
nary artery. LCX;left circumflex coronary
artery. immed. after; immediately after
stimulation.
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. ERWEHN S ELREDS L UZ it
DMATENREIC BT T

FIBLAT, RS TERDEE, FHME,
double product, 7 i i & £ #IlfE %
Table 1 2R’ L 72,

RSG
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SSCBF

MCVR
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w ~4of .

“mmed. 15 30 1 15 F) 3

after sec. min.
" P<0.001 *P<0.01 t P<0.05

Fig. 2b Effect of right stellate ganglion
stimulation on phasic CBF and CVR.
Abbreviations; SDCBF; stroke diastolic
coronary blood flow. SSCBF; stroke sys-
tolic coronary blood flow. MCVR; mean
coronary vascular resistance. EDCVR;

end diastolic coronary vascular resistance.
immed. after; immediately after stimulation.

1. HEKMEER I & 221t (Fig. 2a,
Fig. 2b)

Liagki62% (P<0.001) »xFEwcimL,
15%% CiERL-.

FHMEIR1T% (P<0.001) FRL, 144
IR EETEIC R - 72,

double product {391% (P<0.001) » Z88|=
BmL, 19%F oL,

RATG IR IR BT T ATR SRR T37% (P <
0.01), EIHEHFEMRT28% (P<0.01)8mL %1
FRICHMAMEICREY), MEORICEEZIZR
Dk,

) MR R BT T AT T41% (P<0.001),
EIFERE T34% (P<0.001) L, 4582 ¢
BEL 25 HEORICERED D - z, —
A% ) OO ML RIS ML - b B 8 B,
1581 4 ~ 5 %3EmL 72,

PRI ML 813 1570 4 TR T ATAL1217% (P
<0.01), EfERIZ11% (P<0.05)8mL, W&
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Fig. 3a Effect of left stellate ganglion sti-
mulation on systemic hemodynamics, LVSC
and MCBF.

Abbreviations; see Fig. 2a.

DEICERBD U 72,

W HEHATE i 43 BT T ATRC36% (P<0.001),

EiER T18% (P<0.01%) A L, MENREIC
BFEZ (P<0.05) %272,

F#1B & UIRTRR N [ S 5513 15814 Th
TITRIR ZhEN24% (P<0.001) , 27% (P
<0.001), mAiERIZ19% (P<0.001), 23%(P
<0001)ETL, MENMICHERZROH
-7z,

AERMEEHZH L - EF % Fig. 4a 1oR
L7z, FlEuc & .08 Emicm L, mE
REALZ, BITATH, EiEME LICEHRTE
hEgRMAL, HREELEEIZEmL 722,

B G B B E DRI BT T TR TR E v,

2. EERWEEHMSIC X 221t (Fig. 3a,
Fig. 3b)
L$a80329% (P<0.001), FEHmiEiz21%
(P<0.001) ¥hnl, 30~45%bi%ic il BrATfE
R,
double product {356% (P<0.001) &L,
30M 1 E TRfL 22,

g B

SDCBF

SSCBF

MCVR

EDCVR

T T WS T T
g’f't':id 15 ggc. min,
na P <0.001 x= P¢0.01 t P <0.05

Fig. 3b Effect of left stellate ganglion sti-
mulation on phasic CBF and CVR.
Abbreviations; see Fig. 2b.

AL BRI a1 BT T ATHU SR T26% (P <
0.01), MmIBEHHEIRTT5% (P<0.001) HmL,
#1 FRICRIBAHEICR - 722°, i EEK
HEMTHEE (P00 iz kTHo72,

P MR 1554 TR T T4%1320% (P
<0.001), MmIBEHKIZ53% (P<0.001) &L,
1%~ 143300 HIBEEIC R - 72 2%, &1k
NEAZEEEIFE (P<0.001) ickThH-
7.

— LS Y ELRE, LRPELREEIT15
BWHETHITITRIZZENFN17% (P<0.01), 32
% (P<0.001), mAEERI337% (P<0.001) , 67
% (P<0.001) L, WENOMIcHZE (P
<0.01) #3sH7,

IR AR I SRR I BT T TR ©37% (P <0.001),
BIBERE T63% (P<0.001) &AL, %nzfbit
EiEH THEE (P<0.001) ckTh o172,

B & UTERRHTE SR 1584 Tl
BERI321~23%8T (P<0.001) L7 BT
TTRIZIBZEAETETHY), MOBEOBICERE
# (P<0.001) @iz,
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RSG Fig. 4a Effect of right stellate ganglion sti-
mulation on ECG, CBF and LVSC.

ECG L i : Abbreviations; ECG; cardiac surface elect-
(LADarea) [ 22\ F rocardiogram, CBF; coronary blood flow.

i BP; aortic blood pressure. LVSC; left

before immed. after

ECG 100

(LCX area) ventricular segmental contraction. LAD;
2 left anterior descending coronary artery.

&ED, LCX; left circumflex coronary artery.

immed. after; immediately after stimulation.

e /TN N BUANE
(LAD area)

LVSC /J\/'/\//J\jJ\/\/J/W\
(LCX area) . {

LSG
Fig. 4b Effect of left stellate ganglion sti-

E{ore inrediatisy 30 sec. mulation on ECG, CBF and LVSC.

(ELEDG,,,.,) WWM’ Abbreviations; see Fig. 4a.
e e N S\
(Lcx area)[ "J{\f"‘(\fv

(LAD)
100
TV N )
(LCX)
V]
mi/min
BP —_— —— —— —_
R S e b
h‘igﬁm) m Table 2 Effect of phentolamine and pro-
e s e //\/_/\/ pranolol administration on systemic hemo-
(LCX area) f/\f/\f/\, dynamics, LVSC and MCBF.
. _ phentolamine propranolol
Eiﬂtﬁﬁéﬁﬁ %W‘IJ&S(‘L 7-%% % Fig. 4b |27 R before 163 20 167 ¢ 3
L7z, #Euc k0. Osideml, nEiR bR (beats/min.) 5 oy 175 & 28 131 217
L7z, RS iR FRICEP L, back - before 103 £ 16 79 220
flow #3&, IEMEMFERIIBEML 24¢, = (wmttg) 5 min. 8 29" N2
noNELIZEERTEL Y., FAnl BT op before 16478 & 2027 13559 4 4048
SRS CREEEMmL 22, (HR x MEP) 5min. 14561 £ 2105 9470 ¢ 380"
3. Phentolamine %517 2 RMEEF 8 Lsc
b s it (%) o ares 27O 100 . 100
Phentolamine #5851, #5 55%0 (i, 5 min. 120215 62 £ 17**
E#iE, double product, FEXEMKRNE LcKarea OO L . 100
&% Table 212 R L 7. 5 min. 15 2 20 66 + 20"
LI 8 %ML, FHMEIT% (P < ﬁ??m.noog) before 68428 1a
0.01) {ET L. BITFATH, mEte LicFy 5 min. 68 £ 30 5 & 25*
BIHEIRIZEAEARETH -2, FEHEML - before 100 & 41 93 4 38
EAEHI216~18% (P<0.05){ET L7, ATl * Soin. 9943 s 2*
B e I3 T B EIR T15~20% (P<0.05) 1% « P ¢ 0.001 « P<0.01 + PCO.05
mL 7z -
. . ' ) Abbreviations; before; before administ-
(1) AERReEEmH#0c & 221k (Fig. 5a, ration. 5min; 5 minutes after administ-

Fig. 5b) ration. others; see Fig. 2a.
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Fig. 5a Effect of phentolamine administra-
ration on systemic hemodynamics, LVSC
and MCBF after right stellate ganglion
stimulation.

Abbreviations; see Fig. 2a.

Phentolamine %5 (Bi%s) %5 2% N & #l
EEIEEL 2BAT, AERSEHLRET
3 &, MBE%IZ43% (P<0.01), FE#HMmMEIZ9
%, double product {356% (P<0.01) #EinL
7z,

BT LB AEMEI BT T TR SR T50% (P <
0.01), etk A T31% (P<0.0L)8mL, ™
HZEOMICERBD L7z,

FiELREIIISHEmOE & bic42% (P
<0.05) #mL 7.

—EL ) OFELRE, FERENE mREILET
TR TENENT %, 28%, MEET3 %,
16%8mL, MLENMIcHEEZIIRHLH -
7z,

MR KB AR I 0 BT T AT T48% (P < 0.01),
EBER T25% (P<0.05)®A L, MBEOMICE
3BDLr -7,

FHB & UILERRE L EERII W 3
I Z N Fh23~24% (P<0.01), 32~33% (P
<0.05) &TFL 7%,

phentolamine «+R S G
- ]
X

LA
: .- LC
U ..
a /. > )
* -
w
@
o
[72]
(4]
o
>
(8]
=
[+ 4
>
(8]
[=]
w
- im;ned. 1‘5 T ] : 3 3
after ggc. ! 15 z :t'nln.
=P 0.0t t P<0.05

Fig. 5b Effect of phentolamine administra-
tion on phasic CBF and CVR after right
stellate ganglion stimulation.
Abbreviations; see Fig. 2b

phentolamine %58 (LLT phentolamine
BET) LELENSHEEONBKRTERD
Zex gL 7-nat, Fig. 11 Th 5.

Ao, EHfiES EAi: phentola-
mine FEHNTH - 72h%, HHFEHICHEE TR
%% -7z, double product » NI phentola-
mine FEHFEE (P<0.05)Ic/~ThHh -7,

B LHBGEE, TOnREBAZILIITEENM
ICKEZRBDLHh -7z,

FHE ME IR KT I3 phentolamine &
FE (P<00B)IckTH -7z,

phentolamine #5 %A Bk EH g
EBl% Fig. Ta iR/ L 72, ®IBc & 0 .LiE%iE
#mL, fWEEERL-,

ATTATE, BEERL & & 1o IS T L i B U3 o
L L, RPELKRIIEML 22, chbnE
fLidimExt R (Fig. 4a) L I1ZIZFAMETH 5.

(2) EERehZE®#Ic & 521t (Fig. 6a,
Fig. 6b)

phentolamine %555 & RIEEH %K
EL 2R A TEERMEE RT3 L, L3
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phentolamine « L S G
- LAD
cx

L

% an -e- L
o 20
x 0

MBP
o 8
o,
- 2]
O
-2

(-2

LVSC DP
=

MCBF

mmed. 15 30 1 5 3 3
after sec. min.

Fig. 6a Effect of phentolamine administra-
tion on systemic hemodynamics, LVSC and
MCBEF after left stellate ganglion stimula-

tion.

Abbreviations; see Fig. 2a.

¥1319% (P<0.001), E#mEi3 9 % (P<0.01),
double productiz28% (P<0.001) #imL 7z,

B LI BT T ATH I C37% (P <
0.05), iR T83% (P<0.01)8mL, &
LIz EERER THE (P<0.05)ickTH -7,

FHpE L F R 1588 TR T f1i%i330% (P
<0.05), EfEtkiz56% (P<0.01)1inL 7z,

— 3% ) DR MRE, MRS LREEIZ15
W TEI TR ENFN31% (P<0.05), 57
% (P<0.01), [EIsER:IZ57% (P<0.01), 92%
(P<0.001) #tnl, EhizEEKRGERE (P<
0.05)IcKkTH-7z,

INU4ERATE i B 13 B T AT T42% (P<0.001),
Elfet% T54% (P<0.001) WAL, MEDNHEIZ
REZZD Uo7,

T BRI 1589 TRI T AT81317% (P
<0.05), [EIfEkRIZ29% (P<0.01)&TL 7,

phentolamine B » fEALE N REE & DR B
TE#OEL2 B L 20H Fig. 12 Th 5,

L onim (P<0.05), F#HmEN EF(P
<0.01), double product /ity (P<0.01) i3

phentolamine«.L S G

- LAD
- LCX

"SDCBF

MCVR SSCBF

EDCVR

“Jmmed. 15 30 1 15 7 3
after sec, min

an P<0.001 " P<0.01 +P<0.05

Fig. 6b Effect of phentolamine administra-
tion on phasic CBF and CVR after left ste-
llate ganglion stimulation.
Abbreviations; see Fig. 2b.

phentolamine B2 BEIC/NTH -7,

BELBREE, BREENELLIITENHE
ICKREIZRD L - 72,

SEHRE I B IS K T i2 phentolamine BEA<
EE (P<0.0S)ickTH -7,

phentolamine %517 & B ARMEEH &0
EFl#% Fig. Tb IR L 72, RIEuC & 0 .O3a%kis
L, EIZESL 2. Bk TEH L back
flow & HRAIEMRB OMME Bz, T s
NEALIZELENR (Fig. 4b) XIZIZEETH
5,

LLEo & 5 ic phentolamine #5-# o) 2
REFIBTII N REE & el L etk Em,
MED ERIEZRRNTH - 7245, BArGEHRKE
, ENREOHMMIZIZEALBRLTH 72,

ThbbENHEGHRBIC & 2 WTEBENE
{ti3 phentolamine CTH#HIE e h - 7.

4 . Propranolol #5107 B RM£ER #IC X
5 %1k

propranolol #5§i, #5 5 F%N.L3E8K,
F#HMmE, double product, FHEmikEDE
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ECG
(LADarea)

CBF

Y A
CBIERIS
VP
B P 0

mi/min.

ECG 100
(LCX area) |:
o

Fig. 7a Effect of phentolamine administra-
tion on ECG, CBF and LVSC after right
stellate ganglion stimulation.
Abbreviations; see Fig. 4a.

LVSC
(LAD area) m

phentolamine « L S G

before phent. 5min. after phent.

immed. after

Fig. 7b Effect of phentolamine administra-
tion on ECG, CBF and LVSC after left ste-

ECG ,_WW llate ganglion stimulation.
(EADIaEa) W Abbreviations; see Fig. 4a.

CBF
(LAD)

B P wo
(LCX)

mllmll‘l

ECG 100
(LCX area) \}r\/‘}y\/—

LVSC /'\\/‘\/

(LADarea) /_\\/_\\/W\/
Lvsc

(LCX area) /_/\//\//_/\/_/\/W/

#fE% Table 2 iR 72,

LHE%I219% (P<0.01) AL, FHmE
14%IET L7z, AITATH, EiER e b icFEEE
Mif#&iz18% (P<0.05)iK4L, e mEE
Bz 9 ~11% LR L 72, BRLEBHBAEEIImE
1%, 734~38% (P<0.001) &L 72,

(1) BEREEE#SC & 5%t (Fig. 8)

propranolol #5455 5% &L BIEEHEE
L7cR R CHERMEH RT3 &, ik
1313% (P<0.05), FHMEIZ 6% (P<0.05),
double producti20% (P<0.05)#mnL 72,

BITATH:, ERERE LICESEmiE, pha-
sic pattern, FHF M EFIEHIcHE AL
Dlieh otz

BRI TR L D AETH - 72,
propranolol &8 (LI propranolol 2 * B%
T) LERENEE L ORMKRTERNEILE

&L -nd Fig. 11 Tk 3,

L niem (P<0.001), EHmEN LH(P
<0.05), double producta iy (P<0.001) i3
propranolol BX@HEIC/INTH- 72,

BIFATH, [ERetE & & IC FREmf g oRm

(P<0.001), FH7E 1 EHEHMHIE T (P < 0.05)
i3 propranolol EAHEIC/INTH -7z,

BT LB HEE OB 4EE - 4 i, pro-
pranolol HAHFE (P<0.05)ic/NTh - 72,

propranolol #%5#nH B kSIS HE
#l% Fig. 10a icR/ L7, #gic M FTEhRE,
LEREDICIZEA LB ED L h o1,

(2) EERRWELREIC L 221 (Fig. 9)

propranolol %545 417 & RIEEHERE

LS TERRMEH2RET2 &, L
HBETE T, FHMEIZI14% (P<0.01)
k&L, double producti314% (P<0.05) M
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propranolol « RS G

% + —— LAD
20| - LCX
0 b ——9

MCVR SSCBF SDCBF MCBF LVSC MBP HR
S o 3

il "
i d. 15 30 1 15 2 3
::m? sec. min.

t P<0.05

Fig. 8 Effect of propranolol administration
on systemic and coronary hemodynamics
after right stellate ganglion stimulation.
Abbreviations; see Fig. 2a, Fig. 2b.

L7,

RETL B BREE I AT T AT IR T12% (P <
0.05), EBERMEST15% (P<0.05)%mL 72,

BITATH, EEEMkE b ic FEEmiis, pha-
sic patternic FE L E(LiZBdHLh - 28, F
g ML 8 ~10% HmL 72,

propranolol B ) EMBIREE L DR EKRT
BERNENLZREL-DH Fig. 12 Th 5.

Lo m (P<0.001), double producto
#m (P<0.001) (i propranolol B4 A EI= /)
ThH-»72h%, FHLED LRIZMENRICER
B o7z,

A TATR, WIfER & b I FHE i & o) 3

(P<0.001), E#F MFIERHIETIL, propra-

nolol EA/INTH -7z,

BRI BEMIE AR & b i, pro-
pranolol #A»*FE (P<0.05, P<0.001)ic/hT
Hotlz,

propranolol #5#%0&RKMEHRMHE
#Hi%, Fig. 10bicmL 7=, ##uc & 0 miTEb%E,
LEME LICITEAEELZRZD N,

Ll ko & 5 iz propranolol #5140 B Kk

propranolol « L S G
- LAD
- LCX

HR

MCVR SSCBF SDCBF MCBF LVSC MBP

(el N . n L L )
immed. 15 30 1 15 2 3
after sec. min.

# P<0.01 t P<0.05

Fig. 9 Effect of propranolol administration
on systemic and coronary hemodynamics
after left stellate ganglion stimulation.
Abbreviations; see Fig. 2a, Fig. 2b.

HNRS T R B B L €, 88, 0E, B
AU BBRHEYE, TREDEILIZNHS »ICRD
L7z, T4bsbBRMEEHNSIC & 2 miTEE
7 %Akid propranolol THIg| & .7,

5. BMRE & Mo RIEE - HEE

(1) F#5 M & & double product (Fig.
13a)

AERMEHRE TR FOTOKZIIATTT
BT r=0383 (P<0.01), Bl r=0.85 (P<
0.01) 7 #8BEF# T, double product & &\ iE
NIEREZ 5B 72,

—HERRGRERN R TR T RS
Bet T r=0.48 NHHM%E T double product
LIBEWENEB 2 B4, BT TIR—E
DEME TR o d o7,

(2) WU A9 i e 2 & B LB B (Fig.
13b)

B ERFEETR # T T R, BT
TATE, ElEE & IR AL SIS o 1 e
L NHAT 2B % BH I,

— F7E B AR AR SR 8T S U A o o
BIFATHR T r=—060 (P<0.05), Elietkcr =
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propranolol+R S G

before immed. after

ECG
(LAD area)

T —'—/\/fj\/’/\//\/'/\/
(LC X area)

Fig. 10a Effect of propranolol administra-
tion on ECG, CBF and LVSC after right
stellate ganglion stimulation.
Abbreviations; see Fig. 4a.
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B3 phent+.RSG

H R CJRSG
B prop+RSG
»x P(0.001
MBP t P¢0.05
D P
LVSC
MCBF
MCVR

T T O
Fig. 11 Effect of phentolamine and propra-
nolol administrations on systemic and coro-
nary hemodynamics immediately after right
stellate ganglion stimulation.
Abbreviations; phent; phentolamine. prop;
propranolol. others; see Fig. 2a, Fig. 2b.

—0.58 (P<0.05) n#ERSRE T, BTN
HEANHEMERL 2,
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[
W
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ko) [ww:\..w
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i T o~
(LCX)
B P o!
"’\/"'\,"'\f"\/
'(L‘,Ag Eua) W
byt "/\/‘/\/"/\/’J\a’/\/‘/\d
(LCX area)
Fig. 10b Effect of propranolol administra-
tion on ECG, CBF and LVSC after left ste-

llate ganglion stimulation.
Abbreviations; see Fig. 4a.

immed. after

LSG

&3 phent+L S G

H R CJLSG
mm prop+L SG
#n P¢ 0.001
% P¢0.01
MBP t P¢0.05
D P
LVSC
MCBF
MCVR

20 0 40 20 0 40 80

Fig. 12 Effect of phentolamine and propra-

nolol administrations on systemic and coro-

nary hemodynamics immediately after left

stellate ganglion stimulation.

Abbreviations; see Fig. 2a, Fig. 2b.

ERMEE R SR TE#N TENELEZRL
fendt Fig. 14 ThH 5, RIEETIZ &R Tk
THo712,

1. AEREERSIC X 521 (Fig. 14,

Fig. 15a, Fig. 15b)
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RSG
MCBF
% o yu04xe938
r=003* °
. NatS o°
o y= 03620274 ° . .
r= 005"
N= 18 [} .
° % ¢ o8
o 0w "
° LY
.
.
W 160 0%
LSG 0P
LAD
Q‘CSF e Lcx
° o y=-0.03x+200
. r «-0.08
O N=16
e * o y=028x+2663
-~ . r= 048
. LI N2 16

) % % 0 %
« P<0.01 D P

Fig. 13a Relationship between mean coro-
nary blood flow and double product imme-
diately after right (upper) and left (lower)
stellate ganglion stimulation.
Abbreviations; see Fig. 2a.

before y- after
N L4 ] B T IN [
-~ v
AVAREaS XV V
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RSG
LCX area 16 1 4 3 1 7
LAD area 1 1 1 4 7 4
156
LCX ares 17 ? 3 3 0 4
LAD area 6 3 2 0 o 1
phent + RSG
LCX area 6 1 2 1 ] 4
LAD area 7 2 0 1 3 1
phent + LSG
LCX area 7 3 1 1 ) 2
Rse LAD area 6 0 1 ] [] 5
prop +
LCX area 6 0 1 0 0 5
LAD area 7 0 0 0 1 6
prop -+ LSG
LCX area 7 0 0 ] 0 7

Fig. 14 Effect of stellate ganglion stimula-
tion on the T wave of cardiac surface ele-
ctrocardiogram.

Abbreviations; N; negative T wave. P;
positive T wave. DN; decrease of the ne-
gativity of T wave. B; biphasic (+ or F)

T wave. IN; increase of the negativity of

T wave. U; unchanged. others; see Table 1.

a) T
BITITRBERTIXBEE 3 F, 24M (forF)
36, BEMEAHERA 6 B, FEtEAENEN 1Bl %

RSG
o LAD
SSCBF e LCX
%
o oP
°, °. N : i —
0 T e 40 80 120 160 *%
[ ] o ys-080x+717 Lvsc
-20} ° r=-048
‘: ° N=14
o y=-058x1749
e r=-052
. N= 14
-0 o ° °
° * °
LSG
SSCBF
%] o t P<0.05
(-]
0 7 N T R T — T
o y=-081x-2684 Lvsc
ad R r = -060'
° . N=15
-1.08x+831
F e ° ® Yilase
Ns15
® o [ ]
-60 . ] °
°.
[ ] [ ]

Fig. 13b Relationship between stroke systo-
lic coronary blood flow and left ventricular
segmental contraction immediately after
right (upper) and left (lower) stellate gan-
glion stimulation.

Abbreviations; see Fig. 2a, Fig. 2b.
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Fig. 15a Effect of stellate ganglion stimula-
tion on the QT interval of cardiac surface
electrocardiogram.

Abbreviations; see Table 1.

0.05) L, ZALick 2ERIIFED Lo 72,

Bazett'? o)X, TREL 72 QT i3 W 5EI% T0.
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d) QRS #Hik

QRS BmikIz &ML ERD L 12,
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Fig. 15a, Fig. 15b)
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AL 72T H0 TiENEGIS SRR 5 FlT
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09|
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Fig. 15b. Effect of stellate ganglion stimu-
lation on the QT ratio of cardiac surface
electrocardiogram.

Abbreviations; see Table 1.
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Effect of stellate ganglion stimulation on coronary hemodynamics
and cardiac surface electrocardiogram in open-chest anesthetized dogs
(An experimental study)

Nobuhiko YOSHIOKA
The First Department of Internal Medicine, Okayama University Medical School,
Okayama
(Director : Prof. H. Nagashima)

The effect of electrical stimulation of unilateral right and left stellate ganglia (SG) on
coronary hemodynamics and the cardiac surface electrocardiogram (ECG) was studied in open-
chest anesthetized dogs. The results were as follows:

1) Both right and left SG stimulation resulted in significant increase of mean coronary
blood flow, stroke diastolic coronary blood flow, left ventricular segmental contraction, heart
rate and aortic blood pressure, with decrease of stroke systolic coronary blood flow, and
coronary vascular resistance, Except for heart rate and blood pressure, these changes caused
by left SG stimulation were significantly greater in the left circumflex coronary artery (LCX)
area than in the left anterior descending coronary artery (LAD) area. However, right SG
stimulation disclosed no significant difference between the two coronary areas. Left SG
stimulation increased the positivity of the T wave of the cardiac surface ECG of the LCX
area and the negativity of the LAD area, while right SG stimulation increased the positivity
of the T wave in both areas. The QT interval of the cardiac surface ECG was unchanged or
slightly shortened, but the QT ratio by Bazzet’s formula was increased in both areas by SG
stimulation. The data obtained suggest that the functional distribution of right SG and left
SG innervation to the ventricles is different, that the LAD area is predominantly innervated
by right SG, and the LCX area is innervated equally by right and left SG.

2) Intravenous (1.V.) administration of phentolamine (0.1mg/kg/min.) resulted in no
significant change in hemodynamics or ECG patterns produced by SG stimulation, as compared,
with untreated animals. However, administration of propranolol (0.5mg/kg I.V.) inhibited
the effect of SG stimulation on coronary hemodynamics and cardiac surface ECG. This sug-
gests that the effect of electrical SG stimulation may be caused by catecholamine release at
sympathetic nerve endings, hence, beta receptor stimulation at coronary artery areas.



