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There have been many observations concerning
the hemodynamic and electrocardiographic effects
of quinidine, both in the experimental animal and
in man (1). Although quinidine produces rather
profound changes in metabolism at the cellular
(2, 3) and subcellular (4) level, as well as in the
body as a whole, (5), there has been relatively
little demonstrable change hemodynamically in
normal patients receiving therapeutic doses of the
drug (6-8). It appeared that in vivo myocardial
metabolic data might be of interest in the study of
a dose of quinidine previously shown to be ef-
fective in preventing cyclopropane epinephrine ar-
rhythmia in the dog (9). Further justification for
studying a dose thus selected is the known poor
correlation between blood and tissue quinidine
levels (10) which precludes administration of a
quantity calculated to reproduce the levels studied
in vitro. The data include systemic hemodynamics
along with coronary blood flow, myocardial oxy-
gen consumption, and cardiac efficiency.

MATERIAL AND METHODS

A total of 16 dogs weighing between 16 and 32 kilo-
grams was studied in the post-absorptive state. Cardiac
outputs were determined by the Fick principle and coro-
nary blood flows by the nitrous oxide method. The pro-
cedure used has been described previously from this lab-
oratory and was similar in this study except that mixed
venous blood was withdrawn from the pulmonary artery
in all but Dogs Nos. 2 and 3, where the right ventricular
blood was utilized as before (11). The plan of anesthesia
was 3 mg. per kilogram of morphine intramuscularly
followed in one hour by 12 mg. per kilogram of sodium
pentobarbital intravenously. The control observations
were begun approximately 1 hour after the pentobarbital
was given.

1 This work was supported in part by grants from the
National Heart Institute, United States Public Health
Service, the Wisconsin Alumni Research Foundation, and
the Wisconsin Heart Association.

2 Heart Trainee, United States Public Health Service.

In the first 11 dogs, 15 mg. of quinidine gluconate per
kilogram were given intravenously over a two-minute pe-
riod. The second cardiac output was begun approxi-
mately 25 minutes after the drug was given and fol-
lowed immediately by the second determination of coro-
nary blood flow. Because the rapid administration of
quinidine produced a very severe hypotension, the last
five dogs were given quinidine slowly over twenty min-
utes and the second observations were begun within two
or three minutes after the end of the injection of quini-
dine. Since the results appeared to be independent of the
method of administration, both groups were summarized
together.

On two occasions, it was necessary to modify the plan
of anesthesia since inadequate anesthesia was obtained
and further sedation was required. The first, Dog No. 4,
was discarded because large doses of pentobarbital were
required prior to the first and second hemodynamic de-
terminations. The other, Dog No. 7, had supplemental
morphine and pentobarbital before the first study and
remained basal throughout. One further study, Dog
No. 6, was discarded from the series because during the
placement of cardiac catheters, supraventricular tachy-
cardia occurred with a control rate of 287 beats per
minute. Data from Dogs Nos. 4 and 6 are included at
the bottom of Table I and excluded from the calculations.
In Dog No. 16, data concerning cardiac output and
coronary flow were not obtained. ~ All dogs accepted in
the series had sinus rhythm except Dog No. 3, which
had auricular fibrillation during the first study with a
slow rate which converted to sinus rhythm after ad-
ministration of quinidine.

RESULTS

Immediately upon administration of the quini-
dine, whether given rapidly or slowly, there was
an acceleration of cardiac rate. This acceleration
persisted for as long as the animals were observed
and, at the time of the second set of determinations,
was increased by 98 per cent (p < 0.001). Fe-
moral arterial blood pressure fell with administra-
tion of quinidine, particularly when it was given
rapidly. The greatest hypotension was reached
shortly after the termination of the injection of
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TABLE I

Study of quinidine with dogs

Min$ Og7 COy AB A Mas A A Tot3  TotM Cor.s CB.FS Ind. eff®
Study date Wt. Syst3 PA¢ vol. 0 Cons./  COst exc./ Art2 M.Ven® A-M M.VenM Art® Ven-A  C87 A-C8 CBw C8-A Card® C.O2 peri. pum. LVS RV>® blood CMR® CMR® sta Art® Art® CBJFM/ Ky LV.W./
& Number Study Kg. Rate MABP MABP  resp. cons. L.vent. exc. L.vent. R.Ql0 0: O Ven.0: CO: CO: CO: 0 0 COs COs RQ L/M res. res. work  work flow O: COs CVR» vol. hgb. het. beat  L.V.W. CMRO: Time® Doge® |
12/15/56 c 2 96 120 3.6 122 36 04 26 0.77 201 158 43 51.8 48.6 3.2 6.9 13.2 58.8 10.2 0.78 29 3,309 49 82 10.9 8.4 1.5 29 16.6 50 0.86 16.7 045 24 815
No. 2 D 135 128 43 132 30 102 24 077 193 13.8 5.7 51.5 473 42 39 154 87.7 10.4 0.68 23 4,427 432 93 143 9.7 14 17 15.5 47 0.68 21.8 0.29 i
12/20/55 cC 2 72 73 2.2 89 31 n 32 080 118 8.5 33 58.2 55.2 3.1 6.9 49 58.0 3.8 0.78 2.7 2,103 28 96 4.7 3.6 0.8 37 9.8 31 134 34.3 0.60
No. 3 D 101 91 3.2 98 31 80 25 082 120 78 45 54.7 51.8 3.0 5.0 70 55.9 52 0.74 22 3,306 3.2 124 8.7 64 0.7 22 9.6 31 122 38.8 037 15 300
1/9/56 C 18 97 97 10 1.5 87 57 61 40 070 174 14.1 33 51.5 49.0 2.5 6.0 12.2 57.1 9.4 0.77 26 2043 303 35 0.4 70 85 6.6 14 27 16.4 49 0.72 20.0 0.41 :
No. 5 D 189 01 7 25 104 42 84 34 0.81 17.8 13.0 48 473 4.5 2.8 40 18.5 51.2 11.5 0.74 22 3,358 258 2.7 0.2 100 15.5 11.5 0.9 12 15.7 46 0.53 370 017 28 240
1/19/56 cC 25 111 112 18 3.1 139 45 92 30 066  16.1 11.0 5.1 553 523 30 49 115 59.6 9.1 0.79 27 3282 528 42 0.7 60 6.9 5.5 19 24 14.9 42 0.54 14.2 0.61
No.7 D 176 106 14 5.0 152 31 119 24 0.78  16.2 10.6 5.6 50.5 46.4 4.1 2.5 13.7 54.6 93 0.69 27 3,122 413 3.9 0.5 103 14.1 9.6 1.0 15 14.1 41 0.58 26.4 028 27 375
1/23/56 c 21 86 112 16 23 100 43 80 35 0.80  19.8 17.6 20 54.9 53.0 1.9 103 9.4 59.8 7.5 0.80 50 1,788 255 7.6 11 100 9.4 75 11 58 15.5 45 1.16 13.2 0.81
No. 8 D 117 120 12 2.7 103 38 85 32 083 194 17.2 22 52.0 50.6 1.5 45 14.7 50.3 10.2 0.70 4.7 2,087 204 7.7 0.8 135 19.8 13.8 0.9 40 15.2 45 115 17.5 0.56 24 315
1/25/56 c 1 78 109 12 3.6 108 30 84 24 0.78  19.5 16.1 34 45.9 434 25 6.2 13.6 51.7 9.2 0.68 32 2,743 302 4.7 0.5 82 11.2 75 13 41 16.7 48 1.04 174 042
No.9 D 140 107 6 3.8 106 28 86 23 0.81 188 15.1 3.7 435 41.0 2.5 33 154 50.7 11.2 0.73 29 2,988 167 432 0.2 89 13.7 10.0 12 21 15.0 45 0.64 21.2 031 26 255
1/30/56 cC 2 75 103 19 2.8 118 42 87 31 0.74 178 134 44 472 4.1 3.1 6.1 12.0 52.5 83 0.69 2.7 3,069 566 38 0.7 82 9.8 6.8 13 36 15.6 47 1.09 21.6 0.39
No. 10 D 192 69 15 438 135 28 112 23 0.83 18.0 127 53 39.9 35.5 44 44 14.8 45.1 10.5 0.71 25 2,165 471 24 0.5 11 16.4 1.7 0.6 13 16.3 51 0.58 463 015 25 340
2/1/56 c 2 89 127 9 2.7 103 38 83 31 0.81 19.5 15.6 3.9 56.7 53.9 2.8 49 14.7 66.5 13.4 0.91 26 3,843 272 4.6 03 56 8.2 7.6 23 29 16.1 47 0.63 12.2 0.56
No. 11 D 192 113 8 33 113 36 95 29 084 205 16.5 40 53.2 50.5 2.7 3.6 17.1 62.4 13.4 0.78 28 3,197 226 43 03 103 17.6 15.2 11 16 17.0 50 0.54 24.0 028 31 308
2/8/56 c 2 68 98 10 2.7 123 45 96 35 0.78 146 10.0 46 533 49.8 3.5 40 11.0 56.9 7.7 0.70 2.7 2,884 204 3.6 0.4 84 9.1 6.5 1.2 40 12.8 39 1.24 234 0.40
No. 12 D 160 96 9 39 149 38 124 32 083 143 10.0 4.3 48.7 45.5 3.2 2.6 12.7 54.0 8.7 0.69 35 2214 208 45 0.4 110 14.0 79 0.9 22 12.9 39 0.69 24.5 032 30 308
Blow Injection Over 20 Minutes
2/8/56 cC 2 59 109 15 2.0 75 38 60 31 080  16.0 117 43 483 448 3.8 3.8 13.4 53.5 114 0.85 17 4,904 687 26 0.4 37 5.0 42 3.0 29 14.0 42 0.63 14.2 0.52
No. 13 D 160 90 11 3.0 82 28 71 24 087 144 9.2 5.2 46.9 423 4.6 1.8 13.2 51.4 10.7 0.81 1.6 4,562 558 1.9 0.2 68 9.0 73 13 10 13.3 40 0.43 35.8 021 23 308
2/0/56 cC 2 81 135 15 24 107 44 78 32 073 168 12.6 42 56.2 53.5 2.7 3.6 13.7 61.9 8.8 0.64 25 4,235 470 4.7 0.5 84 11.5 74 1.6 31 14.9 4“ 1.04 19.7 0.41
No. 14 D 205 110 10 29 118 40 92 32 080 165 11.2 53 540 50.3 3.7 2.1 15.1 58.7 10.3 0.68 2.2 4,051 368 32 0.3 133 20.1 13.7 0.8 1 14.3 42 0.65 416 016 20 300
2/13/56 C 24 89 122 13 3.1 114 37 88 29 0.77 148 11.0 3.8 55.8 53.4 24 3.9 114 63.3 9.4 0.82 30 3,250 349 50 0.5 68 9.0 6.4 1.8 34 12.7 36 0.76 13.6 0.64
No. 18 D 162 113 9 4.5 131 29 115 26 088 152 10.2 5.0 55.4 517 47 24 12.9 60.5 9.5 0.74 26 3,406 m 4.1 03 122 18.9 11.6 0.9 16 12.7 37 0.75 29.8 026 22 35¢
2/14/56 c 22 72 109 10 200 182 48 46.0 420 4.0 71 13.2 51.9 10.4 0.79 16.9 51
No. 16 D 128 82 8 18.7 12.1 6.6 45.7 41.7 40 3.1 18.5 513 113 0.73 15.9 47 23 330
2/15/56 c 22 60 80 15 3.1 108 34 85 27 080 19.5 16.3 3.2 52.9 51.6 13 9.1 10.8 50.3 8.2 0.76 33 2,147 362 40 0.7 92 9.9 7.5 1.0 55 16.7 47 1.53 23.0 0.40
No. 17 D 176 83 12 4.5 134 30 110 25 082 193 16.1 3.2 49.1 473 1.8 52 143 55.6 9.9 0.69 42 1,598 220 4.7 0.7 148 212 14.6 0.8 24 16.2 46 0.84 31.5 022 22 328
Total before 200 1,133 1,515 162 35.1 1,301 520 1,059 403 994 2435 1889 54.6 7,340 694.6 39.5 83.7 165.0 810.8 1268 1076  37.6 40,680 4388 560 6.2 993 114.1 85.5 20.2 470 2008 618 12.58 243.5 6.62 340 4,374
Ave. before 21 81 108 14 2.7 107 40 81 31 0.76 174 13.5 3.9 52.4 49.6 2.8 6.0 11.8 579 9.1 0.77 29 3,129 399 43 0.6 76 8.8 6.8 1.6 36 15.0 4 0.97 18.7 051 24 312
8t. Dev. +15 =16 +3.4 0.6 =17 +7 #+11 +4  £005 25 28 +0.8 4.1 +44 07 +2.1 +24 +4.4 £22 £007 0.7 874 +143 £13 +0.2 +18 +3.2 +1.4 +0.8 +10  +20 +6 =030 +6.1  £0.13
Total after 2,233 1,399 121 484 1,554 428 1,275 353 1064 2404 1750 65.4 6,924 646.4 47.2 484 197.3 768.4 1421 10.11 36.4 40,446 3372 510 44 1,439 203.3 143.0 123 238 203.7 607 9.28 396.0 3.58
Ave. after 160 100 10 8.7 120 a3 98 27 0.82 17.2 12.5 47 49.5 46.1 34 35 14.1 54.9 10.2 0.72 28 3,111 307 39 04 11 15.6 11.0 0.9 18 146 43 0.71 30.5 0.28
8t. Dev. +31 %17 3.0 +0.8 +21 =+5 +17 +4 003 25 29 +1.1 +4.5 +48 10 +1.1 +24 +47  £1.8 004 09 4015 £127  £14 +0.2 +21 +3.9 +2.8 +0.2 +8 20 +5 023 +89 0.1
Difference +79 -8 —4 +1.0 +13 -7 +17 -4 40086 -—02 -—10 +0.8 -29 -35 406 —25 +23 -3.0 +11  -05 -0t -18 —92 0.4 -0.2 35 6.8 +4.4 0.7 —18 —-04 -10 —028 +118 0.23
% Change +98% 1% 2% +31% +12% —18% +21% —18% +8% -1% -1% +21% —6% =% +21% —40% +19% -5% +12% =% —38% —=1% -28% —-9% -38% +4% +11% +81% 4% 5% —3% —2% —21% +63% —45%
p-Value <0001 <01 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <04 <001 <0001 <0001 <0001 <002 <0001 <0001 <0001 <001 <04 >09 >09 <0001 <01 <0001 <0001 <0001 <0001 <0001 <0001 <005 <02 <001 <0001 <0.001
1/4/56 Cc 32 112 132 16 45 172 38 123 28 072 186 15.3 83 52.8 49.0 3.8 6.8 10.7 57.8 9.3 0.87 52 2,028 245 [X) 11 148 15.8 13.8 0.9 48 15.6 48 1.32 15.7 0.59
No. 4 D 133 117 15 5.0 186 37 128 25 067  16.6 133 33 49.6 46.7 29 4.1 12.7 55.0 8.8 0.69 56 1,659 213 8.0 1.0 75 9.5 6.6 1.6 47 14.2 43 0.56 0.4 084 37 480
1/16/56 c 32 287 98 19 46 144 31 138 30 096  20.7 142 6.5 474 425 49 3.7 16.1 53.6 113 0.70 2.2 3,537 686 3.0 0.6 157 17.7 17.7 0.6 8 17.1 52 0.55 52.3 0.17
No. 6 D 219 91 12 53 187 35 147 28 0.79 18.1 133 4.8 470 432 38 3.0 15.0 52.2 10.4 0.69 3.9 1,867 246 438 0.8 103 10.7 10.7 0.9 18 14.9 46 0.47 214 0.45 20 464
1. Control Study. 11. Femoral arterial oxygen content in ml. per 100 ml. of blood. 21. Cardiac respiratory quotient. 31, Stroke volume in ml.
2. Btudy after quinidine 15 mg. per kg. intravenously. 12. Pulmonary arterial (mixed venous) oxygen content in ml. per 100 ml. of blood. 22. Cardiac output in liters per minute. 32. Arterial hemoglobin in gm. per 100 ml. of blood.
8. Femoral arterial mean blood pressure in mm. Hg. 13. Arterio-venous oxygen difference in ml. per 100 ml. of blood. 23. Total peripheral resistance in dynes per cm.™ per second. 33. Arterial hematocrit in per cent.
4. Pulmonary arterial mean blood pressure in mm. Hg. 14. Pulmonary arterial CO; content in ml. per 100 ml. of blood. 24. Total pulmonary resistance in dynes per cm.=5 per second. 34. Coronary blood flow per beat (CBF + rate).
5. Minute volume of reupinﬁon in liters per minute. 15. Femoral arterial COs content in ml. per 100 ml. of blood. 25. Left ventricular work in kilogram meters per minute. 36. Coronary blood flow per kilogram meter of left ventricular work.
6. Oxygen consumption in ml. per minute. 16. Mixed venous-arterial CO; difference in ml. per 100 ml. of blood. 26. Right ventricular work in kil meters per minut 36. Index of efficiency in kllogram meters of work done per ml. of CMROs.
7. Oxygen consumption in ml. per liter of ventlhtxon. 17. Coronary sinus blood oxygen content in ml. per 100 ml. of blood. 27. Coronary blood flow in ml. per 100 gm. of myocardium per min. 37. Time from the injection of idine to the heginning of the second cardiac output.
8. Carbon dioxide eliminated in ml. per 18. Arterial-coronary sinus blood oxygen difference in ml. per 100 ml. of blood. 28. Cardiac metabolic rate for oxygen in ml. per 100 gm. of myocardium per minute. 38. Total dose of quinidine in mg.
9. GubondmndedmmtedmmLp«hmohentlhhon - 19.Caonarynnuablood00:oontentmml.per100ml of blood. 29. Cudmomeubolxcraul‘orCO.inml per 100 gm. of myocardium per minute.
10. Body respiratory quotient. 20. C 1 COs content difference in ml. per 100 ml. of blood. 30. C in units (MABP/CBF).




HEMODYNAMIC EFFECTS OF QUINIDINE

quinidine and pressure then rose again until at
the time of the second determinations it averaged
7 per cent lower than the initial observations,
which did not represent a significant change (p <
0.1). Immediate changes in the pulmonary ar-
terial blood pressure were not as marked as those
in the systemic vessels. However, at the time of
the second determinations there was a consistent
lowering of pulmonary arterial pressure (— 29 per
cent, p < 0.001). The minute volume of respira-
tion increased immediately after administration of
quinidine and remained elevated at the time of the
second cardiac output (+ 37 per cent, p < 0.001).
Oxygen consumption and CO, liberation increased
in every case, the former by 12 per cent (p <
0.001) and the latter by 21 per cent (p < 0.001).
Hence there was a significant decrease in exchange
of respiratory gases per liter of ventilation (p <
0.001).

Although the arterial oxygen content was not
changed significantly, the mixed venous O, con-
tent fell (— 7 per cent, p < 0.01) resulting in a
significant increase in the arterio-venous blood
oxygen difference (+ 21 per cent, p < 0.001). A
significant decrease in coronary sinus blood oxygen
(— 40 per cent, p < 0.001) was noted as well
as an increase in arterial-coronary sinus “venous
oxygen difference (+ 19 per cent, p < 0.001).

There was no significant change in cardiac out-
put (— 3 per cent, p < 09). Stroke volume,
however, fell rather markedly due to the tachy-
cardia (— 50 per cent, p < 0.001). Total periph-
eral resistance was unchanged but there was a
decrease in total pulmonary vascular resistance
in every experiment which was significant (— 23
per cent, p < 0.001). As a manifestation of the
unchanged cardiac output and peripheral resist-
ance, left ventricular work was not significantly
altered (— 9 per cent, p < 0.1). Right ventricu-
lar work, on the other hand, was significantly de-
creased (— 33 per cent, p < 0.001).

Coronary blood flow was significantly increased
(+ 46 per cent, p < 0.001) and since this was ac-
companied by an increase in arterial-coronary
sinus blood oxygen difference (+ 19 per cent, p <
0.001), the cardiac metabolic rate for oxygen was
markedly increased (+ 77 per cent, p < 0.001).
If the left ventricular work be divided by oxygen
consumption per 100 Gm. of myocardium per
minute, a figure is obtained which has been called
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in this study the index of efficiency. This figure
is clearly related to the efficiency of the heart, yet
avoids estimation of cardiac weight. This index
reveals a 45 per cent decrease in myocardial effi-
ciency (p < 0.001) after quinidine administration.
If calculations be done, assuming the left ventricu-
lar weight to be 0.0037 times the body weight, the
average cardiac efficiency was 31 per cent before
and 16 per cent after quinidine administration.
Examination of the electrocardiogram on these
animals was somewhat unsatisfactory. It was es-
pecially difficult to determine changes in T waves
and QT interval, because the acceleration was so
great during the second set of determinations that
the P waves and T waves ran together, making
it impossible to measure intervals accurately.
Observations concerning the correlation between
each of the factors measured in this study were
calculated in the numerical analysis laboratory
of the University of Wisconsin and surveyed for
significant correlations. Correlation coefficients
were determined for every function measured with
every other function, in the control data and in
the data obtained after quinidine. This was done
to attempt to determine what correlations existed
in the control animals and how they were modified,
if at all, by the drug. These correlations have been
summarized in Table II. Only those correlations
which were thought to be of interest are included.
As indicated in the table, some of those factors
which have the highest “r” values owe this, at
least partially, to a common factor used in their
calculation. It should be emphasized that for this
and other reasons, mathematical correlation does
not necessarily signify physiological correlation.

DISCUSSION

Quinidine intravenously in the dosage of 15 mg.
per kg. was followed by tachycardia associated
with a marked increase in myocardial oxygen
consumption without any significant change in left
ventricular work. Of particular interest was the
fact that the increase in myocardial oxygen con-
sumption was associated with an increase in cor-
onary blood flow and an increase in arterial-coro-
nary sinus blood oxygen difference. This is in
contrast to previous studies in which an increase
in coronary flow was accompanied by either no
significant change in arterial-coronary sinus oxy-
gen difference (12) or a decrease (13).
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TABLE II
Correlations between various factors *

Control Drug
CBF with CO +0.6717§ +0.619824
CBF with Rate —0.1272 0.0000
CBF with CSO, +0.65322 +0.4652
CBF with CMRO,t +0.4345 +0.6857§
CBF with CVRt —0.9463% —0.7825
CBF with MABP —0.3567 —0.0409
CBF with T.Pe.R. —0.8129; —0.59254
CBF with Card. R.Q. —0.5344 —0.5538°
CMRO; with LVW +0.5344° +0.5003
CVR with Rate -+0.0585 —0.1995
CVR with Card. R.Q. +0.5411° +4-0.3239
CVR with T.Pe.R.t +0.8776% +0.6639§
CVR with CSO, —0.59984 —0.4574
Ind. Eff. with CMRO,} —0.3854 —0.0292
Ind. Eff. with LVW{} +0.5563° +0.8271%
Ind. Eff. with St. Vol. +-0.2288 +0.8872%
Ind. Eff. with Rate +0.3064 —0.7822%
Ind. Eff. with CO.]] +0.5447° 4-0.6085
Ind. Eff. with 2 +0.2799 +0.5902°

* Symbols are the same as in Table I.
Levels of significance are indicated as follows:

p <0.001%
p <001 §
p <002 &
p <0.05 °

t Mathematical dependence of the two parameters ac-
counts at least partly for the correlation since a common
factor is used in their calculation.

The question of the role of the tachycardia per
se in producing the increase in myocardial oxygen
consumption arises. Laurent, Bolene-Williams,
Williams, and Katz (14) observed an increase in
myocardial oxygen consumption with an increase
in heart rate at a relatively constant work load.
The authors state that the increment of oxygen
consumption by the myocardium was determined
primarily by an increase in coronary flow rather
than by any increase in myocardial arteriovenous
oxygen difference. Preliminary studies in this
laboratory utilizing the lightly anesthetized intact
animal are in agreement with the observations of
Laurent, Bolene-Williams, Williams, and Katz.
Hence the tachycardia might contribute to the in-
crease in coronary flow but apparently does not ac-
count for the increase in arterial-coronary sinus
oxygen difference.

The dose of 15 mg. per kilogram of quinidine,
demonstrated by Allen, Stutzman, Slocum, and
Orth (9) to be effective in preventing cyclopro-
pane epinephrine tachycardia in dogs, is roughly
equivalent to a one-gram dose in a 70 kg. man, and
is admittedly a large dose of quinidine. However,
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it does not differ greatly from the single oral dose
of 1.2 Gm. given by Starr, Gamble, Margolies,
Donal, Joseph, and Eagle (6) or the 0.8 Gm. single
oral dose administered by Ferrer, Harvey, Werko,
Dresdale, Cournand, and Richards (7) in their
study of patients. Undoubtedly, a higher concen-
tration reached the cardiovascular system follow-
ing intravenous administration as used in the
present study than in the clinical experiments
utilizing the oral route of administration. Gold
and Modell (15) used increasing doses from 2 to
40 mg. per kg. intravenously in their study on
dogs, representing a span on both sides of the
dosage employed in this study.

Quinidine uniformly produces in dogs a tachy-
cardia even at the 2 mg. per kg. dose level (15).
Since tachycardia is not observed in human sub-
jects there is undoubtedly a species difference with
respect to this action of the drug. Only further
studies in man could clarify the question of differ-
ent effects in various species. However, similar
hemodynamic studies performed in dogs with
hexamethonium have been completely applicable
to human subjects, except for the species differ-
ence of tachycardia in the former (11).

SUMMARY AND CONCLUSIONS

1. The hemodynamic and cardiac effects of
administration of quinidine intravenously to 16
dogs have been studied. For technical reasons,
13 of these proved satisfactory.

2. Tachycardia and hypotension followed im-
mediately after administration of the drug, and
although the blood pressure returned to the control
range before the second determination of cardiac
output, the cardiac rate remained elevated.

3. Cardiac output determination twenty-five
minutes after quinidine was not significantly dif-
ferent from the control measurement.

4. Although right ventricular work and total
pulmonary resistance decreased, left ventricular
work and systemic arterial resistance remained
unchanged.

5. Coronary blood flow and cardiac metabolic
rate for oxygen increased considerably whereas
coronary vascular resistance and myocardial effi-
ciency decreased markedly.

6. The increase in myocardial oxygen consump-
tion was associated with an increase in coronary
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blood flow and an increase in arterial-coronary
sinus oxygen difference.
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