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At the base of numerous cardiovascular diseases lles a disturbance of the coronary circulation, Fora
study of the functional condition of the coronary vessels it is essential to have uninterrupted and continuous
prolonged registration of changes. As previously reported {1], our laboratary employed kinescopic methods of
observing cardiac vessels utilizing a pericardial cannula,

In the present study there was simultaneous observation of the width of blood vessels on heart surface and
electric currents while influenced by.the inwoduction of certaln cardiac drugs,

EXPERIMENTAL METHOD

Eleven dogs weighing 8 to 17 kg were utilized. Operations were performed under morphine-urethane
narcosis, Observations on the blood vessels were made several hours after surgery. All dogs, 1-2 days before
kinescope procedures, had ECG taken in leads I, I, III, and also from the chest, Before Introducing any drug,
the base condition of the blocd vessels was recorded both kinescopically and by synchronous ECG in the chest

“lead.

The kinescope was introduced by a shortened pericaralal cannula 34 mm in diameter made of plexiglass,

The cannula was placed over the left coronary vessel below its bifurcation into the circumflex and des-
cending branches, To obtain measurements of pictures made, enlargements were obtained. To measure the
left coronary, 100 frames were observed which corresponds to four seconds,

Observations were made before introduction of drugs and at varying Intervals after their introduction.
(after 30 sec, 1, 3, 5, 8, 10, 20, 30, 40 minutes and longer). In some experlments a measurement was taken
over 200 frames (1. e.,an 8 second length of time).

The drugs — adrenalin, ephedrine, atropine, caffeine, and Hypotonin [12} were introduced into the
femoral vein; ¥atidol and nitroglycerin were placed on the sulingual raucous membrane,

Results are summarized in the table,

In Figure 1 are shown the curves of the changes portraying diameter alterations of the coronary arterles
under the influence of various drugs in six experiments (A, B, C, D, E and F),
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Chaunges in the Blood Vessels Under the Influence of Druegs

Substance Condliion of vessels® | No, obzerva-{Dose introduced of sub- lLength of obser-
tons stance vation in minutes
widening narrowing
Adrenalin (0.1) 4 1 5 0.01 cc/kg to 0.3 ccfig 62
Validot 1 1 2 3-4 drops . 20
Ritroglycerin (1) i - 1 3-4 drops 24
Hypotonin 4 1 5 3 mg/kg to 6 mg/kg 78
Ephedrine (55) 2 1 3 0.1 cc/kg t00.18 cc /g 34
Caffeine (107%) 2 - 2 0.1 cc/kgand 0.13 ce/fig] 55
Atropine (0.1%) i 1 2 0.1 cc/kg 46

*Figure indicates mumber of observations

The action of adrenalin is characterized by wide fluctuztions in the width of the vessels during the course
of the experiments, causing the “cog-wheel” type of curve,

In Experiments A and E (Figure 1) the maximum widenizZ was observed in the first minute, In Experiments
C and D the greatest change occurred in 10-15 minutes.” Experiments B, C and D (Figure 1j were characterized
by the altemating widening and narrowing of the arteries, the zrierfal width changing 2 and 3 times; in Experi-
ment B the adrenalin action began while the artcry was in the namowing phase,

Séveral minutes after the introduction of adrenalin, while in the perfod of greatest arterial dilation (Exper-
ment A), the PQ interval diminished from 0,1-0.0% ; QT interv21 diminished from 0.22 to 0.20; the QRS complex
remained unchanged. The voltage of P rose from 2 to 4 mm; voltage of R rose from 8 to 12 ‘mm; deflection T
dropped from 9 to 4 mm,

In the period of the first arterial narrowing (after 25 miz) the QRS complex increased {from 0,05 to 0,07T);
voltage of R dropped from 9 to 5 mm,

Ephedrine (Figure 1) caused widening in two experiments and in one (Experiment C} narrowing to the
vessels, At the time of -greatest vessel dilatation (Experiment F) QT interval diminished from 0.27 to 0.22,

Under the influence of nitroglycerin (Figure 1) by the 11th minute at time of maximom widening of the
artery, P rose from 0.5 to 3 mm, and R from 7 to 11 mm.

Validol (Figure 1)inoneexperimentcauseda gradualdilationreachingamaximum at 20 minutes, In another
experiment (Experiment A) introduction of Validol produced 2 biphasic action —namrowing, followed by dila-
tion. In the period of greatest narrowing of the arteries, R voliage fell to 4 mm. When the diameter of the
arteries increased, R rose to 10 mm,

Cafieine (Figure 1, D and F) widens the coronary vessels. The maximum widening appeared by the 20th
(Experiment D) and 30th minutes (Experiment F) from time of injectiou, The ECG records of diminution of the
QRS complex and the QT interval, while R rose from 9 1o 11 mm,

Awopine(Fig. 1,E) inrroduction is accompariied Yy arterial widening (Experiment F z2nd also a narrowing
(Experiment E). In both cases systole is lengthened. The veltage is substantially unchanged.

Hypotonin (Figure 1) in 4 out of § cases dilated the vessels. The maximum arterial widening occurred
under the influence of hypotonin (1% solution in dose of 6 mg/kg) in Experiment D at the 16th minute follow-
ing introduction of the solution. By the 30th minute there began a narrowing of the vessel {as compared with
original state). In Experiment F after the contzaction 56 minutes elapsed before widening began again,

Figure 2,B and C show pictures taken of the blood vessels (Experiment D), Ten minutes afzer the introducton of
hypotonin both the arteries and the velns dilated. The ECG showed lucreased voltage of E from 3 to 5 mm,

Pfrom21te3 oun, T from 2 to 3 mm,
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Fig. 1. Actions of various cardiovascular substances upon arterial net, Vertical

figures (indicate width in cm of vessels) are magnified fourfold in comparison with
actual size, A, B,C,D, E, andF - different experinients,

In one of the hypotonin experiments (Experiment Cj additional introduction of adrenalim caused marked
stenosis of the vessels within 3 minutes, Systole lengthened during this time from 0.20 to 0.25. During this
experiment, P voltage increased, comparatively speaking, while R had a very small voltage. The height of -
bot}# waves approached each other.
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During the researches of N. I'. Speransky, conducted {n our laboratory, it was detennined that hypotonia
causes fu dogs both in acute and chronic experiments whesn introduced intravenously and orally a marked diastalic
drop (from 30 to S0 mm starting [rom original base), and persisting up to 2-5 hours and even longer.

In the control experiment (Figure 2,A) we twice Introduced physiologfeal saline Inwavenously in amoums
of 0.8 and 1 cc. The ECG showed no change,

Direct observation of the net of vessels of the heart In a dog by means of protonged kinescopy for 78
minutes lras  demonstrated  that marked diameter variztions can take place (dilation and contraction), Scene
substances produced marked fluctuations in the tone and dizmeter of the observed vessels, In this group is
adrenalin (Experimicnt B, C, D), to a lesser degree cphedrine (Experiment C) and caffeine (Experiment D and F).
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Fig. 2. Kinescopes and ECG. A) Experiment 11, 71/18/1955, Dog Swallow, wt,
17 kg. A large and five smaller branched arteries (magnification 1 and 1/2 X)
ECG RR Interval — 0.47 sec PR-0.1; QRS complex-0,05, Voltage of deflections:
R-8 mm; P-1 mm; T-4 mm. Ensuing ECG did not vary from this; Band C~
Experiment 6D, 4/14/1955 Dog Madam, wt. @ kg, kinescope B — vessel net
before introduction of hypotonin; kinescope.C = vessels 10 minutes after {ntra-
venous {njection of hypotonin solution, 6 mg/xg (0.5 cc 1% soluton),

It is interesting to note that narrowing of the blood vessels can occur with the same substances that, fa
the majority of cases, produce dilation, This observation applies equally to almost all the substances studiec:

validol (Experiment A), hypotonin (Experiment C), atrepine (Experiment E), ephedrine (Experiment C) and in
some masute to adrenalin {Experiment B), '

The condition of the vessels at the beginning of the expeiriment is of great impoitance in determining the
experimental response,

Apparently, adrenalin has a uemendous influence on any reaction. For example, validol (Experiment &)
caused a narrowing of the arterfes after prior action by adrenalia, as was neted, similady, with hypotonin (Exper-
{ment C) and with atropine (Experiinent E),

Dilatfon of the arteries fmproved myocaridal novrisiiment. Thetefore, the ECG showed higher R and P
waves, When the imyocardial circulation was fmpeded as a sesult of contraction of the nutrient vessels, R was
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diminished, systole was Iengthened, aad the T wave was flattened or inverted. These observations agree with
the literature [2-11, 13} -

Direct inspection of the blood vessel upon the heart surface is possible with use of kinescopic procedures
and coordinated electreiviometric studies of the nyocardium, This makes possible conclusions regarding the

{nterrelationships berween the character of arterial tone, myocardial blood supply, and the peculiarities of the
electrical actvity of the myocardium,

Changes in the blood vessels under the influence of drugs,

nggsiéicys of Observa~{ dose introduced'.!.eng\h of
Substamce tions |of substances | observation
Widening|Narrow- in minutes
ing
Adrenalin (0.3%) 4 1 5 0.(1}; cc./kg.m 62
0-
Validol i 1 2 3—4 dropsg' 20
Nitmé)yccrme {1%) i — 1 3—4 drops 24
4 1 5 g r‘%%;/l }}((% to 78
Ephedrine(5%) 2 | 3}, }36&./ A I
Caffeine(10%) z ~ > | olechelm| s
0,13 cc./ kg,
Aropine (0.1%) i i 2 0,1cc./ kg. 46

' Figure indicates number of observations
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