Lo 2 AR B 1 & 5 L EXEAL

(EERIIRET)
BILAESRE—NBHE (1 REEXHR)
J& [ B — HFHXE - BEAHMMX
oA ELU g5 - LEH—BR
I | 1E 1T + @ FEaE - #EHOEM
B ® A&k KB A= E

(BBF0554F 5 A 238 %HF)

Key words . LB EMZEME, T (K&, HE)
TR, 8%, <7+ VAER
BRI N TV AH20°23) = h kR
® B

A RECETRBENESNH TR, L
ERERS TP ETE L REC A LBE
HHBVD, FOBFERAT L0, LHD

functional refractory period #ZH#jL 72158,

REIBEEC & 2 BEEHEMLNTEL?, B

FROBDBRNNEIC L BRE L L H 59 »7,

WINLENLBOBEEEMICE 2R T34
{, FHDEIZ W, L L, IhbOREHE
Bh s, AULBEEREL, PREEALEN

BIEEMC, FAALREEMRIREZNHKEE -
TEICHEENICHHLTEY, ThENOBRT

LHENEHEM 2 ELILIHICL), £F
INEFNR-LBERELEET LI LI, &
BREVWDEWEZHTHB?,
ERNCRBRZEMEEIRICHET L, SR
EANEEHFEWICHTLIELH- T, LERLE
LELEIRZDLWEEZ LN, $72%)v 8t
E LB LH BN | pLEEKE, Ro-
mano-Ward fERE!2-14 7 L o» QT EREMR
HIOTE, QTEE, LEMEL XDkl
BERELY, GEMFNZRES 2 ERMIEE 7
9.y 7160718 g ER KRS N T oy 7T

Bk Tx 72 b OB S, %72 Grossmanii,
COBRT Mo BEICE L L BIEEOTEIRE,

EE&W&@VUv?#Wi&Lb&E%%ﬁ
ELTw2Y, BMERTY, EERMESHN
PRIc L), LEHOSRENE TR, LEME
BB AL B, TERNORELBHILETE

ZNDTEDD,
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RED, EBREYL T — 5 h b, EADLBER
FEDCEBANEEN L LEI, EMosE »a
Ly, LNEIHEERIZLTWBERICEZ
L s, ik Haws 52903, EGOREME
% overlap L TWa.LBHNERICHE VT, &
LEBEEMEN T L NEBWBEERIZT L
% functional refractory period ##IEL,
BEL T2, INLNSEBATLHBT,
FHLIZ, £ - BEERMEHOEMRBEL, £
A IE R & 5.0ER%EIL%, Frankik
ZA7—LEBRE~N7 P VLERZEEEL Tl
BRETL., -50RTRAERBICEN A
¥ 50k - # i3 %, phentolamine %
7213 propranolol 5N R2EHZ DWW TLRETL
7z,

® B F5 &

RE 7 kg &5 24kg DHEFERL KA5TE % B\,
pentobarbital (25mg/kg #IRAIELS-) THRREL ,
AT T Ic Mizeres?® o hikicfE-> T, B
BMTCHERL IR o, EENOTHEMRE

(left and right caudal cervical ganglion)
ICEY, BLICERDHETEER (left and
right ansa subclabia), £ K&

(left and right stellate ganglion, LI TF L.
SG. £/:12 RS.G.2%¥) %2zL, zh ¥
NICRBEE~ %% L, 181.5 msec., 20 Herz,
20 volt NEFSAMBERF % 15K T4 v,
#% Y HBE100 mm/sec. T Frank H{SIFEZR
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SYMPATHET
TRUNK

RIGHT LEFT
1. AACRT RO EaEE
(Kralios &® 3wkt Y 5IH)
Control R.S. G .(A) L.S.G. RSG.+LS.G.

BP—~

2 HEERKMZEE (RS.G.(A)), ERRHEM(LSG.), L
ERERMEHE R #(RS.G.+L.S.G.)i &3, Frank i XYZ

R H 7L BRELUSIZIOGERTRE 0E (B.P.) %Mt R TER,

FULERE, BREKE
DAT—TNEHALT
BlofiEE R —2ACR
H8 27T 7 TR
L7z, X7 0408
sHiz, 77 7EFHRAS
#H5 VA-3C52 v, &
¥t Frank T,
BAGLIC T, KF-HMEFIL,
%5 ML ~nics &,
AR, £NE, K¥E
0 3T * FRICIBRL,
<7 FVLERHFRESD
SHAER?® 25ECL
THaHr L7, %7z Frank
B 7—0LER» S,
L3, TR, QT
B, QT ki % 5.040%2FHL
Tk, Ebic, nE233
EOLBERMETHS, ARE
LM (right recurrent ca-
rdiac nerve, LLF R.Rec. C.N.
Lwed), EBRESUE.CEAER
(Left ventrolateral cervical
cardiac nerve, LI T L.VL.CN.
Ergy),  EBEAHE.OCERER
(Left ventromedial cervical
cardiac nerve, L F L.VM.C.N.
LHEY) REEEL, RROERH
BRI, CEREL, LT
BIRHDBHRICOVWTHRELL:,
7= phentolamine.1mg/kg/4 5
i%# i R U° propranolol 0.5mg/kg
BIRANRES#IC, Bosoofi
F#E T LERIZIEEL, &
BRI TET 5 TERICITT 5
nNLNEYNBBELBREL.

® Bk R R

1. ARERMEE, ZRIREEE
fh, AR ERMSC L2 Fr-
ank 2% 708, <7 MV
LEROEAL.
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n9 BX. TRz, k& CHTHICR

m— 11 11] tEL, AMER T KRB

el | T AN W 200 5 SR 3 |

m £ ..'.T'] 0—oR.S.G.(A) stimo—o ALV DHH3, THEH, IE
R.S.G.+L.S.G. stim

0 F —oL.5.G. stim

v .
L o) o i ]
0.2}

o )
o4}

*p<0.05 ***p<0.0l
oom.m ‘“‘M.Ml

X, EMEREELEERZRDY
o fz, OA%UE, RS.G. ##iE
*{ WZ3#T0% LB L ) AREICHE
ML, WERS%C58% &R
L7z, X, Y, Z#ZXicBIT 5T
DEAEFENICOVWTALE, XFE
BTRELER LW, YHEATIZ,
R.SG. (A) 3EEEEL, WHic
LS.G. RUTM I @& Iz FRIC
e, BEREL, ZHETE, T
BT RCOBTHEBREFZH
Lilz:, Zhbo TN,
FBHRTH2~304E, 55
ICIdEHfliicE L 72, Bazett??
HARTHEL 2 QT ki, A, £,
Mg LL, FERTER
(immed. after) #5158 AT
THECHXT MERIZH LN
I AR TERER L o1,

“before  immed I5sec  Msec 1 min
after

X3, GERMES (R.S.G.(B)), £2#%k#M (LSG), &
L UEARKMENENFIH (RS.G.+L.SG. stim.) i

, —7%, H4icrm3m, RSG.#
BTk 8HI: (B) i< gk
YF#ERTH T Bl g L1,
ZFETHTHLMELZ, <7

&5, mE (BP), Li6% (HR), LERX Y, Z &3

N T gokkirm, (T(X), T(Y), T(Z)) & QT &
N, KM TES (immed, after), HEMT %158, 30

B, 149, 54T 5%k,

EFRAERERMRHGNESNME, L&
B ORISR % HATL, Frank x4 7—.0
BHE, ~7 MLERZFERICEEL, &L
TT#% TR, QT KM, QT k% XiconT
HEREI L, 2nEMEzR2, SR, B
b, AEREES (R.S.G.) o#lig 9 #ITit,
YF#En STOBERNE L T koM, BRE
2RO, LML, <7 FLLERD
T &, K& EHIRML, HoENERT
74 eRicHHAOEL L > EF~RHLL
7o, ERSBES (LS.G.) MBRULELERK
M Es % (RS.G.+LS.G.) Tk, Y&
H, ZAKTHT BizMBEREL, <7 b

FLGERD T RIZ, K&, R
RTHEHNMRAL 24%, ERHE
HCikitAbE RL2, £
K (L.S.G.) %l mfus & (LS.G.
+RS.G) Tz, Y, Z FZ R ToHTHIZINEH
EL, XZ7MLBRO THRIZ, X5, TH
IR, ZNER T KR EELRL 722,
DESHNZERINENLEZRRL A LNHMXESE T
H5, MERTHOBEL L 8 ~9 %KL,

Lfaskid & (I RS.GHIBRUMmAMF & iz L.
SGHBICHLUAR (65~35%) icmL 7,

X, Y, Z#HMHF5 TmoBRKEN, Y
FHTY, ZHUTL, K, A, WHEIRSEEL
LICHRICHALL, bz, #lgw
TE#% (immed. after) 45 2 ~34#%%, 5
FRICRTHEICHBLE QT ky, BB
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Control RS G.(B) ’f\s. G.

BP\TJF\\\¥f\\ \J

X /\~Jiy—f—\_f\ JLJP/\JL /’\Vrs/\,_/'\ A

Y Lﬁv_ﬁﬁﬁvﬁw #i/ﬂwa;L/\J\

fh114

ZEESLLICRERTICEL, AR
(P<0.01~P<0.001) iciAL
% 7:10f (Elevation) (z
wCit, RS.G.(A) Bz, #I#
BTEE 158,300 L LHICR
frL,RS.G(B) #HizTHICRAL
7z. LS.G. B3, #BxTERP
<0.05), 15% (P<0.05), 30%
ELICTHICRAIL 722, Wl

R.S.G.+L.S G.

R IN

‘ !
ZJU\’#M /e, J - BT, WERTER, 159, 2
MELTHE (P<0.01) ICTH

Tloo
F.
—S. .
‘

— 0.25mV

. BERWEE (RS.G.(B)), £BR#M#EH (LSG) &
UEGRKMEHFERH S (RS.G+LSG)ick

WARBLL 72, M, A DWTiR,
Hl @7 %158 T2, RS.G.(A)
BE LSGELroMcEEE (P
<0.05) #:s, RSG.(A) &
TMH SR ORICLEEEER
7z, Ly L, LS.G B L
BB OBICIAEREEZRDLY
-7, k2336 0m
¢ T, RS.G.(A) BHIZRFEAT
X7 oz EAE~NRALL,

Wiz, mMRsE: LS.G. #e
F#kic, RS.G.(A) BB L T
BEICTHIRELLZ, ki, B
frff (Azimuth) IX7icRL~
<, RS.G. ##Tiz (A) B,

5% Frank

&t XYZ 245— LERBIUXZMMLERTR: I

E (B.P.) nZ{LERTEH.

LB T EES L ISR DT TR L 1205,
EHETRAEER L -, RKichH, K, @
A 2R ER BT, RsETE, FSHRTER,
BT 158, R T 23080 BBEE T,
QRS LU T OERMBEASX7 e, %M
BAk QRS- TlMICOWTHRET L. TZ%
Mk QRS ~7 Fajg&E1iIcRLAIM< RS,
G.(A),(B),LSG., LSG.+RS.G. #)si s
412, k& & (Magnitude), 547/ (Azimu-
th), 0% (Elevation) & &2, Hlig# T E%,
158, 30MNERA L LICHIBAICHKL, A8
DEAIZRBD L -7z, Kiz, BRRKT~7
Fovid, F2i1RL 220, k& & (Magni-
tude) (3, RS.G.(A),(B) B, LS.G&, &
BIRIMEBEE LIS, REMTERE, 158, 30BN

(B) Briic, #lgTHEEC

12, RRE#EFICHEW, 15825
0BT T, HRITANRELT 2 B A5
Lilz, LSG. BTidsic, RIgHTERICIE
RREFHN, 1585 5308 »F TR ERS
ICARDLY BAEM AR b Az, AR R T,
FRAIIREIEL, 13LAERELZVLRRE
whH~my ) R ERL 22, ZRHKAQRS-T
KA, FERTERICE, COBLI0HED
L, 30¥%7Ti: RS.G.(A), (B) &, W/
i), LSG TR, bTdicRXTs4M
MHEH LN, KIS, THIcOWT, SRR
BictaYFEATHTHAZLE, EAENT
HTROBEF RO L HBEIRIZK 8 A<
TH5, BlL, RS.G ##Ti3, H#ksmid
Y#EETcHTHIZEEL, 9IpliimE, BEL
7220, ERERTIE, YHERETHTHENRE, B
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YFHFMTcHTHE»HEETEH L,
ntly LSG.H#TTH S BETS
150 Wfk%#ﬁ#%ﬁﬁ;'ﬁf Hlo EMER To TROBEH I,
RS G #HI#IIRHREEL2T LN
ke o—oR,S.G.(B) stim o—o
0 . “ .]. [§~§] *—(.5.G. stim R.S.G.+L.S.G. stin %< (78%), L.S.G. #&Tit,
H_{ REERAEZRTLINEC (89

%), EMERTHTROEESR
ICEDHBZ EHRBHLNT,
2, LBEREERSICLNEL
72 A%Wk & phentolamine % UF pro-
pranolol $## 5N,
EHEB9ICRLZ, RS.G. 0#l
#geiz (A) BY (B) B, MR
ot #ERL AR EOMMAIZH LN,
_::g:g vy <0 LS.G.oR & T, #E#®RTEEDL
es0ep<0. 00! L15¥WMLE T, —Btic, BERE
(A-V dissociation) #3s, £
NS et (LV.LCN.) ofl
B TlE, Rl T EED HI5MAIC
PIT T, BEHEGFHE (A-V junc-
tional rhythm) % E»7. D
LARIRNER E BBUEEE, &%
BREELBEHHC LIz LN E

\QH:

before med 15sec 30 sec | min 5 min RIOMLTHS. A5, LSG.H

BTiE, 436152060 (46.5%) ICF
B5. HEKMES (RS.G.(B)), EEKMESE (L.SG.), SR, 2P(4.6%) CEEREH
B & UEEBRWEE R # B (RS.G.+L.SGstim.) 2, 106 (23.3%) (Lo
-k, BP.), i R.), LER X,Y,Z - .
e et e e e (a3 p ) £,
QT ko, Rg#TE% (immed. after), #amTH  EBESMIBGEMR (LVLCN.)
15%, 308, 1%, 54kt a%lk. F 208 TIX 561 (25%) CEE
Richb bbb, 1461 (82%) IR DES muE, 3% (15%) IcESEEmFASE, 36 (15
AL, 2BpREsstREE, 16158 FEEN %) (LM ER 7, EENASEORK
$3Tho7, LSG RISz, YHENTH ##& (LV.MCN.) #i#%o 8 HlTix 18 (12.5
i3, FHOTEOW L IBIMEL(, FsHES %) CEERE 15 (12.5%) CES&HH
Fiksk, WEL2. ERERT, TRiZH8% 1, 38 (37.5%) 1o UIRS O Bad e,
1651 (89%) »*REFHABELZEL, 160k —7% 5 Bk R ROl (R.Rec.C.N.)
SFMEE AR L 72, A B AR AR 0 ) B I 8 R U45H10 R.S.G. 0 & 3 7o 451000 B3 skl 8
T, YHETHTHIZ 1P LR E, 166158 Tid, BE&ESRAZLRL 20 161(2.2%)
g, MELL, ENERTo TROBES M, n&TH-1, LiL, RRec.C.N. Tt 55
#2130 (76%) H'REsstAEEERL, 3 (100%), R.S.G. TI341% (91.1%) .36
PirEestR, 168 FHELRLZ, UEo WO LRI Bsv7z, EARKEHE (RS.G.+
m<l, mmRscizTE, TREL, LSG # LSG.) MBITHI T 6 # (35.3%) ICEE
BEMOL22BeERLE, M, RSGHET, R TH (41.4%) ICLIEBORME BB,
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#£1. GERMBSHA (RS.G.(A), R.S.G.(B)), EEKkHEHHF & (L.S.G.), EHERMEMFR
#l# (RS.G.+L.S.G.) L7, #I#H] (before), F@#mTHE#% (immed. after), #I@#T
®158, 30M &M A THEMBA QRS ~7 F LA,

Spatial Maximum Q R S Vector

before immed. after 15 sec. 30 sec.

Mag. Azim.| Elev.| Mag. | Azim.| Elev. { Mag. | Azim.| Elev. | Mag. | Azim. | Elev.

R.S.G. (A)| 2.161 |+64.1 | 57.7 | 1.984 | +33.1| 55.9 1.952| +63.4] 64.9 | 2.172| +61.7 | 56.6
9 | 0,559 | +68.9 | £38.7 [£0.507 |+93.4| £38.4 | £0.547| +76.9|£34.3 | 20.469 | £74.5 [+ 37.1

R.S.G. (B)| 1.706 {429.6 | 86.7 | 2.017 | +25.7| 84.8 | 2.021| +29.5| 87.0 ]| 2.143| +27.1} 87.5
8 |+0.767 |£63.2 | £6.0 |+0.637 |+59.2( +9.8 |+0.40 | £60.9|% 6.9 |£0.591 | £60.4 | +5.5

L.S.G. 2.080 [+30.4 | 66.4 | 2.137 | +28.0| 65.3 | 2.154] +19.5| 66.0 | 2.261 | +12.3 | 63.6
17 [0.486 |467.1 |£33.0 [£0.623 | £62.8| +30.5 |+0.471] +66.5 | +30.8 |0.577 | £69.0 | +31.8

R.S.6.+L.5.G.] 2.184 |+34.0 | 66.2 | 1.991 | +25.5]| 66.2 2.219| +9.06 | 66.3 | 2.253 | +8.01 | 67.0
17 |£0.531 |£70.0 | 32.9 |£0.523 | £73.9|£34.0 [£0.477 | £78.9 | £32.9 |+0.555 | +82.7 |232.0

%2, HEKHEHHY (RS.G.(A), RS.G.(B)), ERR#EHF# (L.S.G), LEfRRAEHERFR
# (RS.G.+LS.G.) LB, ##ni (before), RB#MTEH (immed. after), F##e T %158,
HDEBETHOEMBAT~7 } L e ERIEA QRS-T RANE1L.

Spatial Maximum T Vector

before immed after 15 sec. 30 sec.
Mag. Azim. Elev. Mag. Azim. Elev. Mag. Azim, Elev. Mag. Azim. Elev.
L33

RS.G. (A) 0.323 +92.2 105.3 0.603 +76.9 109.3 0.57%6 +107.6 . 117.9 0.476  +106.0 113.2
m9 0,18 198.2 $39.6 20.270  #70.1 41.5 40.220 085 \25.9 0002  28.0 5.3
R.9.G. (B) 0.478 +55.8 78.5 0.758" +450.9 55.9 0.865° "  +87.4  71.1 0.884" +84.5 70.4
n=8  10.289  173.4 134.8 10.303  394.8 25.1 0.304 $30.0  20.3 30.568  330.6 20.4
L.5.6. 0.380 465.5 78.5 0.776  +75.5 53.6° 0.691 "  +450.6  56.1° 0.502""" +48.0 64.5
n=17 0,179 484.2 136.4 10.323  165.9 232.1 30.255 £2.2  26.3 :0.256  192.3 38.2
R.S.G.4L.5.G. 0.381  +59.5 89.3 0.7 +57.6 5.7 0.698"  +53.3  62.1" 0.6 +50.5" 66.1
n=17  $0.148  90.0 $35.7 20.300  $82.6 429.8 40.308 93,2  28.8 0.316  486.2 135.

* P<0.05, ** P<0.01, *** P<0.001

Spatial Maximum QRS-T Angle

beforg immed after 15 sec. 30 sec.

R.S.6. (A) 85.8 69.3 81.5 81.9
n=9 1.6 157.2 $59.8  63.5

R.S.G. (B) 76.3 70.0 77.6 73.2
n=8 #40.7 $40.0 $53.3  249.4

L.S.6. 78.7 69.1 79.5 80.1
n=17 52,1 $42.3 80.1 +46.6

~ R.S5.6.4L.5.G.  89.7 69.9 5.7 70.2

n=17 50.0 $43.9 #45.5 $38.5
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F£3. B ORIEAEN W HBT 2 TERD
HRECOAE, (BEREBROERS, -
CRIRMRE (%) £&bT.)

Arrhythmias Induced by Electrical Stimulation of Cardiac Nerves

-V disocation "‘,’“’,“','":"""' increest 10 [0 arrhytnmies

I

. 20 2 1o "
R T YY) ass) | am | (s
-t

=

< 5 3 3 9
32 () (o) (asm)
-

=

S ] ' 3 3
I T LY (12.9%) (75 (3.9%)
-

Z

s 0 0 5 0
s (os) (o%) 1 100% } (o)
o

< 0

i 6 ' 4 3
e 10%) (2.2%) (9L.1%) (61%)
<

4 n 6 0 7 4
2 (B5.:3) (o) (a.m) (B.%)
-«

Spatial Maximum T vector

Elevation(a)

Magnitude(a)

H6. HEKMESH MY (RS.G.(A), RS.G.(B)), £EEKMEL (L.S.
G.), ERBHKMELEN#YE (R.+LSG.) L 7B 8% T H 1%
(immed.after ), #/##M T #£15%, 30Bic BT 2, ZRBRAT~Z

Ej&&mm@@m&ymﬁgu#. [MR.+Ls.c.
n=9 n= n=l7

*+p<0.01

DB A LN, ¥, U EOTERIZ, phe-

ntolamine 0,1mg/kg/ 5 & 1% O RH 81
T3k T & L - 72 5%, popranolol 0.5mg/kg
BERSEHOMERBM T, 3LA 2BICE
WTALNLE (k- Tz,

¥ x

G RN B & 5 LEBRIZELICOWT
BREL DL ELDBEV D b H 5, FHTLLE
H*¥ 53, McFee-Parungao )~ 7 + LB
RELURAH 7 LBREZRFLRETL T3,
FNUC L B LR ERMRE ORI B TIZ, b
WBEE» S 2~ 3B ToYiT, ST LRICK
CHEETED (+-—) DbD (Ry), (—-+)
DLN (R2), BERXTTEHRENADLN(R3)
DIzl LT3, X7}
NOERTE, THRIZREF~KECEILL,
B SO AR TH 811485 %2 K Bt bl
B%, FELORETR
ERIER T82% 65t
mlEZRLE, —F, £
r w&w EREEEH R & T,
: ERLY I, #IHEIME
2~-38L0YHTn ST
TRICKEVYTTE NS
T34 (L), #gd
—BtEic THE &L,
R THEET 200
(Lz2) m2onR%8EH
rRELTwS, FELD
R TIZIZ LA EH LR
LOLECHST 521k
ERD, _7 M LLE
HThHTRIZTH~KE
CIRBLL, EESIZAR
HXTHRSEELES LR
b, ENENB0%, 93%
HRETREEEZRL, ¥
E LRI ENER T

FANHKES (Magnitude) &#If5 (Elevation) #ISEINMEIC N

TH%E (A).

FRERRWMEHHEFD ) b 2 Hlic, #ik
HTERD LHEPM, —BIE.EERIUE

I W 1%94% & KBS H K

RiAEEERL AL
EHLOHE & BH—BT 2R TH - 72,
EHLO 2, ENBOBRY A THT kb
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Spatial Maximum QRS-T angle
-

—
(A)
n-9 .
~ v >
w P D B
(B)
n-3
=~ - L 3
P P D
n=17
- g —
R.S.G.
+
L.S.G.
nel7 Azimuth ( Spetial Maximum T vector )

N
R

L.S.G.

R.S.G.
+

L.S.G.
n=i7

0008
N

immed after 15 sec

7.

HEUREL#Y (RS.G.(A), (B)), EBHK#
et (L.S.G.) Lzson, w7 ER (im-
med after), HI&#T15%, 30#icBiTs, =
MBEAT~7 b nobfirfs (Azimuth) » ZERE
X QRS-T mfnZft, (FEvRENAFI AT NE
DEEE, BVREYHBEOENTNOBREST

DFERHEETRT )

L, AREOBEEUL 2Bk RTHTL,
ARERTHOTROBIELE % AL, ZRH
IBREEETH ), ARSI EEL S
LPICHEFALNE LBRTWE, FEELD
R TIE, AROHBOBRICYHE T I
15 RS.G.(B) x, EW#Tn T KMEH
oW TEMEHCcTROBEAFAIZ W TR
BL72A, BiETRI8%H R EET, M
BBRZUGHEHAREELRL TS, 20
ZILREANLBERBMBENGHNERICE B
borEZ b, L2AHT, EENTEME

1114

D LBAD A DR FH2O3D, B L
BEE 9 L BZFS- VY DRI OV T Z
SR8 2 LT ey, Randall, Rohse®® #¢,
LS.G. #j#Ti33x ¢ L T inotropic chan-
ges %, R.S.G.#[# Tix inotropic chan-
ges & chronotropic changes »*#&£Z % &
#&, 2 5ic Randalls 93, strain-

gange arch % Hwv CLENEEN TREL,
K A& (R.Rec. C.N.) o#il#
IR L RBEONE N 2L, ARSI
L (LVLCN) o, R
ESHETOPmh 28T L #EHLL,
Yanowitz 553, {§/NE®& % H\v»T func-
tional refractory period 4 &5#EtL,
AL R I B ERAIC E L L CLED
BB oA L, ALBREREEILED
BECIHHL TR EREL TS, X
Kralios &9 § F#n Kk, L.V.L.CN.
BEZENH%E, TEMIEENHURCS
# L, R.Rec. C.N.i3, AR (RicEER
E, EZLRBEYPR), HEEZED
BIEMIcFHmL TWB EHREL TS, &
DRICHREEICEY), FOHERLERR
% BH5, —REEIIC AR 0.0 B AR I
Re, EGLENHEMICHML THY,

ERIZESEHRE TECOHLTWSEIE
3L O¥TH S, & = AT catechola-

mine N.LBHIEBELADERICOWTIE
(o L BREMENL LGS LOKRE
EHLINTWBIEO, 2hickbeE,
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T wave change in Y lead and T loop rotation change in Left Sagital plane
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Cardiac sympathetic nerve stimulation
and electrocardiographic changes in the closed-chest dog
Shoichi HARAOKA* Hidenori YOosHIDAY* Kazuo IHORIYA*
Showzo KUsACHI** Osamu NISHIYAMA}* Koichiro YASUHARAY*
Nobuyuki YAMADA®* Taiji Sogo** Akinobu Fuin** Minoru UEDAS*
Daiji Sarro** and Mitsuo HisamaTsu™*
* The Central Laboratory of Okayama University Medical School, Okayama
** The First Department of Internal Medicine, Okayama University Medical School,

Okayama

Electrocardiographic and vectorcardiographic changes in Frank’s corrected orthogonal
lead system were studied stimulating electrically the right stellate ganglion (RSG), the left
stellate ganglion (LSG) and both stellate ganglia (LSG + RSG) in anesthetized closed-chest
dogs. The effects of propranolol on arrhythmias induced by the stimulation of the cardiac
sympathetic nerve were also investigated. The following results were obtained:

(1) The amplitude of T wave increased in Y lead with simultaneous stimulatjon of both right
and left stellate ganglia. The spatial maximum T vector was displaced inferiorly and increased
in the magnitude in all cases. These electrocardiographic changes were similar to those which
occurred with LSG stimulation alone.

(2) The rotation of the T loop, in the left sagital plane, was clockwise in more than 80%
with RSG stimulation, while the T loop following the stimulation of LSG alone and LSG
+ RS8G rotated counterclockwise in more than 75% of all cases.

(3) In more than 40% of cases with stimulation of left cardiac sympathetic nerves (L8G,
left ventrolateral cervical cardiac nerve), arrhythmias such as A-V dissociation and A-V junc-
tional rhythm were recognized. Stimulation of right cardiac sympathetic nerve (RSQG, right
recurrent cardiac nerve) markedly increased the rate of sinus rhythm in more than 90% of cases.
These arrhythmias resulted from the stimulation of nerves decreased or disappeared after the
intravenous injection of propranolol.



