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A Study on Reperfusion Arrhythmia
I11. Relationship to Hemodynamics Changes and Occurrence of Reperfusion
Arrhythmia after Occlusion of Coronary Artery in Dogs
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Abstract : This study was performed to investigate the hemodynamic changes which occur after occlusion of coronary artery
and relation to reperfusion arrhythmias(RA) which occur when occlusion materials were removed from coronary arlery in
dogs. The occlusion of coronary artery was designed by temporary ligation of left circumflex branch of coronary artery during
30 minutes in 16 dogs. During occlusion of coronary aetery, cardiac output(CQ), mean aortic pressure (mAP), aortic systolic
pressure(ASP), aortic diastolic pressure(ADP). left ventricular systolic pressure(LVSP), left ventricular maximum dp/dt (LV
max. dp/dt) and left ventricular end-diastolic pressure (LVEDP) were measured. The occurrence of RA were observed for
5 minute afier reperfusion by explained of ligation. As a results, cardiac arrest occurred in 4 dogs during occlusion of coronary
artery, and RA was not observed in 5 dogs while it was seen in 5 dogs when explained ligation(reperfusion) after 30 minutes,
the rest 2 dogs occurred temporary tachycardia. In hemodynamics changes, LVSP decreased by 10.9% and LV max. dp/dt
by 5.4% in comparison o control value which not ligated coronary artery, and LVEDP increased by 73.3%. The CO/min
and mAP also decreased by 10.7% and by 11.3% expectedly. In the relationship to occurrence RA and hemodynamics changes,
the LVSP and LV max. dp/dt at the time of occlusion in the RA group decreased by 11.9% and (0.8% in comarison to the
control value while the decrease was 7.7% and 10% in the non-RA group. But the LVEDP increased by 109.1% in the RA
group while the decreased was 44.6% in the non-RA group. Referring CO/min, the drop was 8.8% in the RA occurrence
group and 12.9% in the non-occurence group. These parameters of LVEDF, LV max. dp/di, and CO were significant difference(p
<{0.05). The mAP also decreased by 11.9 in the RA group and by 9.8% in the non-RA group, but these defference were
not the significant difference.
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Fig 1. Schematic diagram of ligated position on left circum-
flex artery.
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Fig 2. Schematic diagram of position, apparatus and procecd-
ing for hemodynamics parameters measurement.
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Table 1. Measurement values after occlusion of left circumflex in coronary artery

Measurement value according to time course after coronaty aretery occluson

Ttem Control

1 min. 30 min. 1-5 min, 5-30 min. 1-30 min.
LVSP(mmHg) 1095159 99.9+14.7 99.41+18.7 93.3+174 98.91t18.5 987179
LVEDP(mmHg) 6.0£3.2 11.8+1.8 10547 10.3+4.0 104+49 104+45
LV max dp/dt(mmHg) 1.648.2£297.7 1.4899%£298.1 1.518.9+592.9 1.518.9+361.6 1.595.6£478.0 1,560=433.7
CO/min.(ml/min.) 1,052.5£378.2 914713589 933.0+£361.0 934.5+350.0 943.7£346.6 940.6L£346.0
CO/kg(mV/Kg) 76.0+24.1 65.84£23.1 67.8+£26.2 67.3+23.1 68.3+23.9 67.91+23.3
SV(ml/beat) 93+34 §.1L33 7.9t3.1 82+3.1 8.0£3.0 8.1£3.1
mAP(mmHg) 98.7+£14.7 89.0t13.6 88.1+17.6 87.31+14.9 88.3+14.8 87.9+£14.7
ASP(mmHg) 1131176 102.7+16.3 102.1+19.7 99.6119.1 102.1£17.8 101.21£18.1
ADP(mmHg) 85.61t12.3 76.8+123 76.1£15.3 77.3+14.9 77.1+£13.7 77.1%£140
Heart rate(beat/min.) 110.1£9.6 109.0£12.0 11543249 111.0+14.3 115.6+214 113.5+18.7

meant SD
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Table 2. Difference of RA and Non-RA in hemodinamic value during 1-30 minutes after occlusion of left circumflex

Ttem RA Non-RA
Control Change value  change rate(%) Control Change value change rate(%)
LVSP (mmHg) 111.1£18.3 98.7£179 112 107.8£ 152 99.5+£16.9 7.7
LVEDP (mmHg) 55+3.0 11.5+4.8 A 109.1 6.5t3.6 9.4+4.0 A44.6
LV max dp/dt (mmHg) 1.6752+3745 1.66].5%+566.1 0.8 1,621.4£2393 1.458.7+195.1 10.0
CO/min. (ml/min.) 1,012.7£368.1 923.9+287.3 8.8 1,105.7+£467.4  962.81+4159 12.9
CO/kg (mVKg) 74.0£27.4 68.2+24.] 7.8 78.624.4 67.4+22.5 14.3
SV (ml/beat) 8.8+33 7.7+2.2 12.5 9.9t4.1 8.6£3.9 13.1
mAP (mmHg) 98,2+ 155 86.5£14.5 11.9 99.1+15.7 8941150 9.8
ASP (mmHg) 111.0£179 97.61+16.% 12.1 115.2%+19.1 104.9+18.7 8.9
ADP (mmHg) 85.9+13.3 76.91t14.9 10.5 8524128 77.3%x13.2 9.3
Heart rate (beat/min.) 115.5£2.8 119.5£22.0 A3S 104.7411.2 107.5£12.2 A2T7
mean £ SD
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Fig 3. Changes and change rates of left ventricular pressure after

HerEY
31].)\1—%—.:1]4 gz:ﬂ AN

[

-5’

A

10 15

20
Minute after corcnary artary ocolusion

25 30

gl A= %‘%J (CO/Mmin)y#} A=

FCORe) B AIFTEVS] 2495

o

olEl tE Al

mlfmimn

s

15

5 10 20 25 30
Minute atter coronary arery oaclusion
Changes Rate of
‘; Ventricular Diastolic End Pressug}
—— Total
——RAZYZ
—ui— Non—-RA

15 20
Minute afler coronary artery occlusion

Changes Rate of Left Ventricular Maximum dp/dl

120.0
1200
110.0

mkmin
B
(=]

—— Total
—h— RAL4 2
—#%— Non—RA

Ak
2,

25

5 10 15 20
Minute afier ceronary artery coclugion

coronary artery occlusion.

wg)ol Wislgo) W& AFE Fig 491 vepd sl

Zwol thdted CO/min



406

800 . . — .
a & 10 5 20 25 0

Minute atter coronary artery occlusien

Changes of Cardiac Qutput per Weight(Kg)

0.0
—— Toral
-~ RA

750 —~i— Non=RA

mifmin

50.0 ) . —_ .
0 5 10 15 20 25 30

Minute after coranary arlety ocelusion

Changes of Cardiac Output per Heart Rate
1.0
~4— Tolal
100 ~&-FRA
—ak— Non=RA

mi‘min

Q ) 10 15 20 25 a0

Minute after coronary artery occlusion

o
Changes Rale of Cardiac Qutput per Minute
1100 ——Total
—B- RAA T
—a& Non-RA

mlimin

70.0 : . . P )
0 5 10 15 20 25 20

Minute after coronary artery occlusion

Changes Rate of Cardiac Qutput per Weight (Kg)

100 ——Tolal
- RALHZF
—%=— Non—RA
1000
c
:E~ 0.0
£
20.0
700
0 5 10 15 20 25 30
Minute aftar coronary artery occlusion
Changes Rate of Cardiac Output per Heart Rate
110.0 —— Total
—h— RA A 3
—#— Nor-RA
10005
c
E wot
£
800 r
70.0 + L L. L + w—d
4] El 10 15 20 25 20

Minute alter coronary artery occlugion

Fig 4. Changes and change rates of cardiac oufput after coronary artery occlusion.

112 ml/min(10.7%), CO/kge 8.1 mi/minkg(10.8%), SV
1.2 ml/bea(12.9%)%] Z4F Zbzh vER USict. 4
717v F S9N I 2 WEE Jehd 2L #4433

Bo® COmMing 137.3mi(13.1%), COkg2 102ml
(13.4%) SV 14 ml(14.1%)2 Z¥7; 7H-5 o).

RAT Non-RAFS HZAA 7 #H47]7ke] 2 of
Z79) Hde COMmind RAFNA 88.0 ml/min(8.8%),
Non-RAZA 142.9 ml/min(12.9%)7} 4= o] 54.9 mi2]
Zol (p< 0.00HE YRR CO/min/kg RATOA 5.8 ml
(7.8%), Non-RATA 112 ml(143%)8 7ZHE9len ok
7= 54 mie] Zol(p<0.005)E YERHST SVelXE RA
o} 1.1 mlbeat(12.5%), Non-RAT®] 1.3 mlbeat (13.1%)
2 Z4Fon GF7olE 0.2 mlibeatd] =ol(p<0.05)5
vl it

A 4717k Fgte] @A Zolg el Al71E 158
3} 20258 Alolgler sEA 158 Alelz ¥lsEtAt &
A&kl YAt

e ¢

soet

PAE Ha 5o gEFUYIE HaEHLmAP)FH
TE7|%(ASP) B BATIMADP)R] FHHIL™ A7 A
Fof| 2 )5 WHalel H3lLe] 3= Fig 59 WUERG
uke} 72t}

A & A717G0F)9] G dEze Hdle] mAP=
11.1 mmHg(11.3%), ASPE 11.9 mmHg(10.5%), ADP=
8.5 mmHg(9.9%)8] ZAE 74zt ez dgler @A
7% b eyl & AVl H4A 3182 E mAPE
9.7 mmHg(9.8%), ASPE 104 mmHg(9.2%), ADPE 8.8 mmHg
(10.3%)°] 27+ 2=t

RAZZ  Non-RAT9 B4  mAPE
11.7 mmHg(11.9%), Non-RA7°] 9.7 mmHg(9.8%)Z.
gl Gt 3mmHge] Aolg WERE ASPYlA = RA
Zol 134 mmHg(12.1%), Non-RAZ ] 10.3 mmHg(8.0%)
o] 7+Az okE7e] 3.1 mmHgd] 2elE JeEhder ADPY)
e RAZC] 9.0 mmHg(12.1%), Non-RAT°| 7.9 mmHg

RA%©]

ZhA

e



Reperfusion Arrhythmia®] #3t G710 20w Aaine] PAEZHsle] Walel RATTC] 24| 407

Changes of Mean Aortic Pressure

108
—&—Total
100 ——-FRA
—k— Non—RA

0 5 10 15 20 25 30
Minute after coronary artery ogclugion

Changes of Aortic Systolic Pressure

120 ]—
15
10
=4
= 105
£
E 100 |
95
90
& ; | ; L
Q 5 10 15 20 25 30
Minute after coronary artery ocelusion
Changes of Acorlic Diaslolc Pressure
90 -
——7ile
—-— g2
85 —h— 3

ml/min

Minute after eoronary artery ecclusion

Changes Rate of Mean Aortic Pressure

—t— Tolal

101.0 k- RATA R
9.0 —%— NorrhA
970
£ o5
£ 850
= WO
91.0
&0
870
850 . . . .
0 5 10 15 2 25 20
WMinute alter coronary artery occlusion
Changes Rale of Aortic Systole Pressure
1100 ——Total
—h— RAR
—x= Norn—FA
100 -
£
£
=
o] S 10 15 20 25 30
Minute after coronary artery occlusion
Changes Rate of Aortic Diastolic Pressure
1100 —— Total
—A— RAZH T mean
N o]
100.0 —%— Nen-RA
&
£ wo
E
80.0
w0 — L —
o] 5 10 15 20 25 30

Minute after coronary artery occlusion

Fig 5. Changes and change rates of aortic pressure after coronary artery occlusion,

Changes of Cardiac Qutput per Heart Rate

mlfmin

0 S 10 15 20 25 20
Minute afler coronary artery ocelusion

Changes Rate of Cardiac Qutput per Heart Rale

—— Total

1100
—k— RAEHE T
—-= Non—-RA
100.0 —

mlfmin

Q 5 10 15 20 25 30

Minute after coronary arery ocelusion

Fig 6. Changes and change rates of heart rate after coronary artery occlusion,

(93%)2 TAhES] F27H] 1.1 mmHge olg U
W 257 froE9) Role oAt

HEUET(HR)
e A Foll dojd HupEare] Mshe Fig 6o

WERd Bhe} o] dizmzd] diste] A HA7|73E08)e] F
T2 3.4 beat/min(3.19%)2] &712 ehjon AR5 7
2] WaE JepRA) gt

RA HHAFAM = dizzel diske) #4717 FhE0)dl=
4 beavmin(3.5%)2 Z7+5 EIH LW Non-RAZS]AH &



408 9y -

2.8beat/min(2.7%)S) F7}& e},
RAZAIZH Non-RAZZH) 8ol g walae
Al Aol7k AAHA Gt

lo,

a #

Aol ZHAAE HshH FEHx]e] EFEF
we} Fade] o3 Al S Al W o] oA
7 A3AY 2%E e e S de) isd Aol ©
HE A Je ANEw) A 9P AT ol
A g Ee) gL PIAA Elt% A= A=A
S vz Zojt),

FHEN A Fo RATATT Non-RAT Alelold &
Hegol] A A7= o2 BuHE ¥l glov) Ao
%“3‘1‘-‘-’4 A g8 ADSECO)SS, FIHEAY
s0283350, g R £571QHASPY, THEHE77]SHADP),
ZHJ —l“ﬂT7 GAVSPYe, FAAY g Ho LV
max dp/de)'s"0%, 2l S QHLVEDPY, A9e
(HR)O:”24263038.5460 57_],-3]_0:" Ft..J_Eq qu

e o) E 7544‘;3 gAFEE o] a9

=

2Lk Az

o Aolz ¥lmg & glov s & 489 dde} 27
Ak
£ AgeiA sdel $57Ige ARl wge] 308

H 47175 B 10.8 mmHg (9.9%)7} ZraE o A
AL 1Eohfell 9.6 mmHg(8.8%)7} §43) 7hislgt)

T Flde] S A48 6 mmHglA A
717V5¢t Ha 104 mmHgE 4.4 mmHeZ} Z7)shed B
e 733%F JdERE A4 HE 12 11.8 mmHgE
5.8 mmHge F7Ht 96.7%2 HaZ7HeES veERiZ R

T oHshe A4 Ao HEs o= Fide]
Hol ZAm FArtEe] S71e A2 Ao of
Feo] ZAases o vk oS A 7157
e Fal ‘94 b AFFG TaATE Y A9E
%L— AN AHE U Aol
2 299 @4011*1 BAE AgEge gz
111.9 mmHg (10.6%)7} 243928 & 5 ¢l
BE ot Ay AEFME FAKEE 7
WAL At oleh 2o AukEake] i vz UieY
°47%*~% o =g 7hhz Q3 EEe) 2
47198 7haNF) Aem AlzkE) i 48R
715:% “E‘Jr—r/P Z7lele dsle] # 74011«} 247
= Sk 718 Jehfa 2ict. oA
57t HA ZHOHE HEEE HolA| $2 7;‘—3— =2
7R Qe 7Pk Aadd oz AR Aeke] e
o2 AZrETy. FA% A% JeAsst A el el
wi} AukEar FAE FrhE AoE Y74ET o H4
T 4 o] FHE MAE] FUIE] H F 53087k W3
Ax 308748 B ZUkE Buh B2 FVE Ho Ao

i

=

o_p:f-
=2
=

ofl i,

L ooy ob

4
b
¥

d
2
S,

N
P

R
_kﬁo
\T
e
(I o
©

e rlo
obl = o
A S

i

F
1

2 5 Sl Az
Z2 4 715840 ™3 RAZ Non-RAT At
FE7)4E SEOMM /LAHA KolE Rl
o AD7Iet APk HpseL 5308 thl
A Aol UERIZ Aot FAte] Wal= F2 10-
158 AZiel] o]Folx] YEoR wHsAY -8l of
HE AZIE Az Aeede e G Weke
oAiM Felid e Aold vrEhiE fllent F2 158 Ab
ol Aelzt i HE AL UL FH7IU] IS
Te Ro= AaEn LH EHEU"?}OM el Aol
A=A e AL el 71eAstel 7P FF A
2ol Hog S3gc}
£ A7ddels A 71eAsht ADewe) it
AEHZ RAZATH Non-RAZ Alole] FeJ=¢l o)z}
f—:*lxé Ao seEke ofHd Wil WY A4%F 158
ool dolupr] wie] PAFHTH AEE Wl
—%o}c’% RA 2AFTE ddaede Al71HeR ofgg
Re= YzrEn

|-L|I

a}ﬂ L}Eb}

2 FPAe) PN A T 30822 FaHe 5]
YEVSP) A4 HL-@] FHPHE3-E LV max dp/dt)L
10.9%, 5.4%7} 242t A5y 227 9HLVEDP)Y 73.3%
7¢ Z7hE o) Faldel 28] 7hie) ojgtE e ZkAg <l

o]
3T .

3. AuE gl BAB(CO/MminyS 10.7%, AF L(CO/kg)
10.8%, A9=(SV) 12.9%7F 242} ThEon Auksd
= 3%7F Z7FE ST

4. 392 ﬁﬂ%‘%}iﬂ(mAP) FE7IUASP) B g7
(ADP)= 10-12%9] ¥#lolA A=A,

5. BAEHEEEA Eﬂsﬂr&l- RAEAEZ] AA G RAT
LVSPE IV max dp/dis 11.9%% 0.8%7} Z4g whd
Non-RAZI M= 7.7%9 10.0%7F A4S0 RATS
LVEDPE RAT-1A 109.1%7F, Non-RAZME 44.6%7)
Zzb Z7hE 3 f-0)Fe] Zpelr) A HG ), AldkEake RA
oA CO/min, COkg, SV 8.8%, 7.8%, 12.5%7t 2
312 Non-RAZIME 12.9%, 14.3%, 13.1%7t ZH2 7k
FHglen So=el 2}017] iR lechuy

6. EHAUA RATZY mAP, ASP ADPE 11.9%,
12.1%, 12.1%7F, Non-RAZNAE 9.8%, 80%, 9.3%7t 2
Ed ged EnS ! C’L} P el e Aole gl

7. AtEss RA:L% 3.5%, Non-RATM & 2.7%7}F
7—]74' —'7}“3}‘/-)\—-— ] = u)\giq-



10.

11.

12.

13.

16.

17.

18.

19.

. Burton KP Superoxide dismutase enhances

Reperfusion Arrhythmia] 23 3701 50 walx)e) gdgeisidel Walel RAAETe] 7|

I

ik

o E#

. Balke CM, Kaplinsky E, Michelson EL, et al. Reperfusion

ventricular tachyarthythmias: corelation with antecedent
coronary artery occlusion tachyarrhythmias and duration of
myocardial ischemia. Am heart J 1981; 101: 449-456

. Battle WE, Naimi PR, Avitall B, et al. Distinctive time course

of ventricular to fibrillation during and after release of
coronary ligation. Am J Cardiol. 1974; 34: 42-47

. Bing OH, Keefe JE, Wolk MJ, et al. Tension prolongation

during recovery from myocardial hypoxia. J Clin Invest 1971;
50: 660-666

. Bloor CM, Lawman RB. Radiological anatomy of coronary

arteries of the dog. Circ Res 1962; 11: 36-46

. Bourdillon PD, Poole-Wilson PA. The effects of verapamil,

quiescence, and cardiooplegia on calcjum exchange and
mechanical function in ischemic rabbit myocardium. Circ Res
1982; 50: 360-368

. Burton KP, McCord IM, Ghai G. Myocardial alternations due

to free-radical generation. Am J physiol 1984; 246: H776-
H783

recovery
following myocardial ischemia. Am J physiol 1985; 248:
H637-Ho43

. Case RB, Felix A, Castellana FS. Rate of rise of myocardial

PCO?2 during early eyocardial ischemia in the dog. Circ.Res
1979; 45: 324-330

. Chamber DE, Park DA, Patterson G, et al. Xanthine oxidase

as a source of free radical damage in myocardial ischemia. J
Mol Cell Cardiol 1985; 17: 145-152

Cohen I, Giles W, Noble D. Cellular basis for the T wave of
the electrocardiogram. Nature 1976; 262(19): 657-661

Corr PB, Witkowski FX. Potential electrophysiologic mechani
= responsible for dysrythmias associated with reperfusion of
ischemic myocardium. Circulation 1983; 68(Suppl 1): 16-24
Cox JL, Danial TM, Boineau JP. The electrophysiologic time-
course of acute myocardial ischemic and the effects of early
coronary arlery reperfusion. Circulation 1973; 48: 971-983
Donald DE, and Essex HE. The canine septal coronary artery:
An anatomic and electrocardiographic study. Am J physiol.
1954; 176: 143-154

. Dowbar E, Janse MJ, Durrer D. The effect of acute coronary

artery occlusion on subepicardial transmembrane potentials in
the intact porcine heart. Circulation 1977; 56: 217-224

. Ferrari R, Ceconi C, Curello S, et al. Oxygene-mediated

myocardial damage during ischemia and reperfusion: Role of
the cellular defences against oxygen toxicity. J Mol Cell
cardiol 1985; 17: 937-945

Follette DM, Fey K, Sporary modification of reperfusate
calcium, Pottassium, pH, and osmolarity. J Thorac Cadivasc
Surg 1981; 82: 221-238

Forman MB, Bingghmm S, Kopelman HA, et al. Reduction of
infarct size with intracoronary perfluorochemical in a canine
preparation of reperfusion. Circulation 1985; 71:1060-1068
Gerlings ED, Miller DT, Gilmore JP. Oxygen avaivilability: A
determination of myocardial pottasium balance. Am J Physiol
1969; 216: 559-562

Guarnieri C, Flannigan F, Caldarera CM. Role of oxygen in
the cellular damage induced by reoxygenation of hypoxic
heart. J Mol Cell Cardiol 1980: 12: 797

20.

21.

28.

29.

30.

3L

32.

33.

34.

35,

36.

37.

. Hipgison LA. Hepgtveit WHA, Sanders

409

Heyendrickx GR, Baig H, Nellens P, et al. Depression of
regional blood flow and wall thickening after brief coronary
occlusions. Am J physiol 1978; 234: H653-H659
Higginbotham FH. Ventricular coronary artery of beagles. J
Atheroscler Res 1966, 6: 474-488

™. et al
Determinant of myocardial hemorrhage after coronary
reperfusion in the anesthetized dog. Circulation 1982; 65: 62-
69

. Hill JL,, Gettes LS. Effect of acute coronary artery occlusion

on local myocardial extracellular K+ activily in swine.
Circulation 1980; 61: 768-778

. Hill RC, Kleinman LH, Tiller WH, et al. Myocardial blood

flow and function during gradual coronary occlusion in awake
dog. Am J Physiol 1983; 244: H60-H69

. Hood WB. Session on pathophysiology of coronary

reperfusion. Circulation 1983; 68(Suppl 1): 37-38

. Hori M, Inoue M, Tamai J, et al. Beneficial effect of QPC-

8212(3,4-dihydro-6-[4-(3,4-dimethoxybenzoyl)-1-piperazinl]-
2(1H)-ginolinone) on myocardial oxygen comsumption in
dogs with ischemic heart failure. 1986 July; 50: 659-666

. Jennings RB, Reimer KA, Hill ML, et al. Total ischemia in

dog heart, in vitro | Comparison of high energy phosphate
production, utilization and deplention and of adeninde
nucleotide catebolism in total ischemia in vitro vs severe
ischemia in vivo. Circ Res 1981; 49: §92-900

Jennings RB, Reimer KA. Factors involved in salvaging
ischemic myocardium: Effect of reperfusion of arterial blood.
Circulation 1983; 68(Suppl 1): 25-36

Jennings RB, Sommers HM, Smith GA, et al. Myocardial
necrosis induced by temporary occlusion of a coronary artery
in the dog. Arch Pathol 1960; 70: 68-78

Jolly SR, Kane WI, Naijlie MB, et al. Canine myocardial
reperfusion injury: Its reduction by the combined
administration of superoxide dismutase and catalase. Circ Res
1984; 54: 277-285

Jugdutt BI, Jutchins GM, Bulkley BH, et al. Myocardial
infarction in the conscious dog: The dimensional mapping of
infarct, collateral flow ad region at nik. Circalation 1979; 60:
1141-1150

Kaplinsky E, Ogawa S, Michelson EL, et al. Instantaneous
and delayed venmricular arthythmias after reperfusion of
acutely ischemic myocardium: Evidence for multiple
mechanisms. Circulation 1981; 63: 333-340

Kazaz D, Shanklin WM. The coronary vessels of the dog
demonstrated by colored plastic (vynyl acetate) injections and
corrosion. Anat Rec 1950; 107: 43-59

Kloner RA, Ganote EC, Whalen DA, et al. Effect of a
transient period of ischemia on myocardial cells 2 fine
structure during the first few minutes of reflow. Am J Pathol
1974; 74: 399-422

Kloner RA. Ganot EC, Jennings RB. The '“no-reflow"
phenomenon after temporary coronary occlusion in the dog. J
Clin Invest 1974; 54: 1496-1508

Levites R, Banka VS, Helfant RH. Electrophysiologic effect
of coronary occlusion and reperfusion -observation of
disersion of refractoriness and ventricular automaticity-.
Circulation 1975; 52: 760-765

McCord JM. Oxygen-derived free radicals in postischmic
tissue injury. N Eng J Med 1985; 312: 159-163



410

38.

39.

40.

41,

42.

44,

45.

46.

47.

48.

49.

50.

51

. Penkoske

Melin JA. Becker LC, Hutchins GM. Protective effect of early
and late treatment with nifedipine during myocardial
infarction in the conscious dog. Circulation 1984; 69: 131-141
Murdoc DK, Loeb JM, Eular DE, et al. Electrophysiology of
coronary reperfusion -a mechanism for reperfusion
arthythmias-. Circulation 1980; 61: 175-182

Naimi S, Avital B, Meisala J, et al. Dispesion of effective
refractory period during abrupt reperfusion of ischemic
mycardium in dogs. Am J Cardial 1977; 39: 407

Naito M, Michelson EL, Kmetzo JJ, et al. Failure of
antiarrhythmic drugs to prevent experimental reperfusion
ventricular fibrillation. Circulation 1981; 63: 70-79

Nayler WG, Elz IS. Reperfusion injury: laboratory artifact or
clinical dilema. Circulation 1986; 74: 215-221
PA, Sobel BE, Corr PB.
electrophysiological alteration accompanying
due 1o coronary occlusion and reperfusion
Circulation 1978; 58: 1023-1035

Puri PS. Contractile and biochemical effects of coronary
reperfusion after extended periods of coronary occlusion. Am
I Cardio] 1975; 36: 244-251

Rao PS, Cohen MV, Mueller HS. Production of the free
radicals and lipid peroxides in early experimental myocardial
ischemia. J Mol Cell Cardiol 1983; 15: 713-716

Reimer KL, Hill ML, Jennings RB. Prolonged deplation of
ATP and of the adenine nucleotide due to delayed resynthesis
of adenine mnucleotide following reversable myocardial
ischemic injury in dogs. J Mol Cell Cardiol 1981; 13: 229
Saini RK, Fulmor IE, Parham CS, et al. Effect of 5Q-26, 533
on reperfusion arrhythmias, ST segment elevation and on
infacrtion size in anesthetized dogs. J Phamacol Exp Ther
1986; 237: 1-8

Scherlag BJ, Helfant RH, Haft JI, et al. Electrophysiology
underlying ventricular arrhythmias due to coronary ligation.
Am J Physiol 1970; 219: 1665-1671

Shen AC, Jennings RB. Kinetics ol calcium accumulation in
acute myocardial ischmia injury. Am J Pathol 1972; 67: 441-
451

Shen AC, Jennings RB. Myocardial calcium and magnesium
in acute ischemic injury. Am J Pathol 1972; 67: 417-440
Shlafer M, Kane PF, Wiggins VY, et al. Pssible role for

Disparate
dysrhythmia
in the cat

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

. 318, Reperfusion Arrhythmiadll

:"1'070 ‘ 7954-%

cylotoxic oxygen metabolites in the pathogenesis of cardiac
1schemic injury. Circulation 1982; 66(Suppl 1): 85-92

Snyder DW, Crafford WA, Glashow JL, et al
Lysophosphoglycerides in ischemic myocardium effluents and
potentiation of their arthythmogenic effects. Am J Physiol
1981; 241: H700-H707

Sobel BE, Corr PB, Robinsoun AK, et al. Accumulation of
lysophoglycerides with arrhythmogenic properties in ischemic
myocardium. J Clin Invest 1978; 62: 546-553

Sommers HM, Jennings RB. Ventricular fibrillation and
myicardial necrosis after trasient ischemia. Arch Intern Med
1972; 129: 780-789

Sugiyvama S, Hattori M, Miyazaki Y, et al. The effect of
verapamil on reperfusion arrhythmia in canine heart. Jpn Circ
T 1985; 49: 1235-1242

Sunamori M, Suzuki A, Harrison CE. Relationship between
hemodynamics  during immediale reperfusion and
mitochondrial function recovery in the ischemic myocardium.
Jpn Circ J 1981: 45: 1280-1290

Tennant R, Wiggers CJ. The effect of coronary occlusion on
myocardial contraction. Am J Physiol 1935; 112: 351-361
Velevit V, Podnd P, Lown B, et al. Aggravation and
provocation of ventricular arrhythmis by antiarrhythmic drugs.
Circulation 1982; 65: 886-894

Wenger TL. Lenerman S, Starmer F, et al. A method for
quantitating antifibrillatory effects of drug after coronary
reperfusion in dogs: improved outcome with brethlium.
Circulation 1984; 69: 142-148

Wems SW, Shea MJ, Lucchesi BR. Free radicals and
myocardial injury: phamacologic implication. Circulation
1986; 74: 1-5

Zwier JL, Flaherty JT, Weisfeldt ML. Observation of free
radical generation in the post-ischemic heart. Circulation
1985; 72(Suppl 3): 350

FHol¥ Reperfusion Arrhythmia®] 3 7 1 B45F
ol A @] X o] wE Reperfusion Arrthythmia®] 2§, T
Korean Soc Vet Clin Med 1989 Dec; 6(2); 105-115
5 AT 1L FHAA
23l Reperfusion Arrhythmia®h®] A, T Korean
Soc Vet Clin Med 1989 Dec; 6(2): 117-126



