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ON SOME PHARMACOLOGICAL PROPERTIES OF THE ALKALOIDS
OF VINCA MAJOR

D. K. Jelyazkov and P. D. Uzunov

Pharmacological studies of the alkaloids of Vinca minor and Vinca
herbaceae revealed that compounds found in these plants are highly
active pharmacologic agents. They have a sedative effect on the central
nervous system, they considerably .lower the blood pressure, they block
some ganglia, belonging to the parasympathetic part of the vegetative
nervous system and interrupt the transmission of nervous impulses in
the myo-neural synapses, realizing a curare-like effect; they also anes-
thesize the receptors of the cornea etc. On the basis of these investiga-
tions a market product was delivered under the name of Vincapan, con-
taining the total alkaloids of Vinca minor, whose previous clinical trial
seemed quite encuoraging. All this stimulated the phytochemical and
pharmacological elaboration of the third representative of the botanic
family Appocynaceae. This plant also belongs to the species Vinca —
Vinca major, grown in our country. Mention should also be made of the
fact that according to phytochemical investigations of a number of
foreign authors (7) Vinca major contains alkaloids with indolic structure,
which are more or less structurally related to reserpine, whose polyphar-
macological activity and great therapeutic significance are well known.

These were the motives for our systematic pharmacological analysis
of the total alkaloids of this plant. obtained at the Chair of Pharmaco-
logy at the Higher Medical Institute in Varna.

Some results of this study are reported here.

I. The effect of Vinca major alkaloids on the blood pressure of
animals without narcosis.

After we were convinced that the alkaloids of V. major in an acute
experiment on cats under urethan narcosis considerably and continuous-
ly lower blood pressure, we decided to prove this effect in the conditions
of a chronic experiment on rabbits without narcosis. We used male
animals weighing 2800—3200 g. Blood pressure was measured by means
of a diaphanoscopic mercury manometer at a precisely determined area
of a. centralis auriculae. As the experiment with one animal continued
for 3—4 hours and sometimes even more the determination of blood pres-
sure was made in 2 animals at intervals of 30 minutes for 4 hours with
a view to establish the range of variations of the utilized index in this
method of investigation. As it is seen on Table ! the blood pressure of
rabbits measured on a. centralis auriculae proved to be relatively con-
stant. Control examinations in control and in experimental animals
pointed out that in our case it varied between 58 and 62 mm of mercury
or 60 mm mercury on the average.
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. . S - _ N N el Table I
Measurement 62 60 62 58 59 H8 59 59 61
mm morcury 1 i} i v v % Vil viiIx X

The experimental animals after a twofold measurement of the bloud
pressure at an interval of 30 minutes received by intravenous route 0,005
per kg body weight alkaloids of V. major dissolved in distilled water.
The following data graphically presented on Fig. 1 were attained in all
experiments performed with the five experimental animals. From the
figure it becomes evident that the injected alkaloids lower blood pressure
for a mean duration of 3'» hours. In some cases this hypotensive effect
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lasted longer and in others it was shorter. Moreover, the maximal lower-
ing of the blood pressure occurred one and a half hours after the adminis-
tration of the alkaloids.

Il. The effect of the alkaloids of V. major on the gastric, rectal,
cutaneous and pulmonary temperature in rabbits.

In these experiments carried out with male 1aobits weighing 2700
to 3500 g the temperature of the animals was measured at intervals of
30 minutes until recovery occurred after the administration of alkaloids
by means of galvanometric termometer RFT, supplied with a probe and
a special end piece for temperature calibration in the stomach, rectum,
the skin, and the expired air of the lungs. In order to estimate the
normal variations of temperature in the various parts of the body (sto-
mach, rectum, skin, and lungs) 10 measurements were performed for 3
hours in two animals without any administration of drugs. The alkaloids
of V. major were intravenously administered in doses of 0,005 per kg
body weight to the experimental animals after a threefold determination
at 30 minutes intervals of various types of temperatures (data of this
determination served as a comparative background). Temperature mea-
surements were thereafter performed again at 30 minute intervals until
the values of the indices returned to normal.

The results obtained indicated that in control animals as well as in
control measurements in experimental animals before treatment with
Vinca alkaloids the temperatures insignificantly vary and present the
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following mean values — 40,1°C for the stomach, 39,9°C for the rectum,
35.2°C for the skin and 29,2°C for the lungs /See Table 2/.

The changes in the various types of temperature after intravenous
administration of V. major alkaloids are also presented on Table 2.

Table 2
| Gastric l Rectal Skin ‘ Pulmcnary
Temperature . temperature temperature temperature temperature
reading ' wc | Difference | < | Diisrence | o | Difference | ¢ | vifference
oegre N [/ 40 ‘ 00 | 39.9 | 0.0 35.2 ‘ 0.0 ‘ 202 00
After I reading | 40,3 -+0,2 | 39,2 (T 32,8 —24 | 29,0 052
injection | II 40,3 | +0,2 | 388 —1,1 30,7 —4,5 | 285 =017
of V. M. | IlI ” 40,4 +0,3 38,8 -1l 30,5 —4,7 28,3 —0,9
at 30 mi- | IV 40,3 -+0,2 | 38,4 —1,5 31,7 —3,5 | 30,0 +0,8
nutes in- | V s 10,3 +0,2 | 40,0 | +0,1 33,8 —1,4 | 295 +0,3
tervals VI = 40,1 +0,0 40,3 | 40,4 34,5 —0,7 29,9 +0,7

Several facts make a definite impression. First, only of all the gastric
and cutaneous temperatures show in all measurements following the
administration of Vinca major identical changes which are however re-
ciprocal: while cutaneous temperature is lowered, gastric temperature
rises by 0,2—0,3°C. Moreover, to the maximal lowering of cutaneous tem-
perature which occurs about an hour after the administration of alka-
loids corresponds a maximal rise in gastric temperature. As far as the
rectal and pulmonary temperatures are concerned the first three or four
measurements after the administration of the alcaloids the temperature
values decrease, whereas in the last measurements they are subjected to
reverse changes — i.e. temperature is increased. The comparison of data
concerning the effect of Vinca major on blood pressure of intact unnar-
coticized animals with these related to the existence of a certain paral-
lelism in time — the maximal effect of the alcaloids in both cases takes
place about an hour after their administration. At present it is difficult
to state whether any dependance exists between these two phenomena
which are parallel in time. Perhaps on the other hand the lowering of
cutaneous temperature in his turn compensatorily increases the metabolic
thermogenic processes, which leads to a mild elevation of gastric tem-
perature. It seems that these thermogenic reactions compensate consider-
ably later the lowering of temperature in the rectum and the lungs.

ITl. The effect of Vinca major alkaloids on the oxygen utilization by
various tissues.

According to other personal unpublished data the alkaloids studied
so far exert also a marked neurotropic effect. That is why we decided
therefore to prove their effect on oxygen utilization by the brain. For
comparison we investigated the effect of these substances also upon
oxygen utilization by the tissues in the facial region, which as it is well
known, are supplied by an arterial vessel common for the brain — a. ca-
rotis communis and which simultaneously with this differ radically as
regards their function compared with it. Last but not least we studied
the relation of Vinca alkaloids to oxygen utilization by the upper portion
of the small intestines with regard to the fact that they similarly to the

5 Experimental Investigations V, Vol. 1II, Fasc. |
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brain represent a depot for 5-hydroxytryptamine (5HT) and if the even-
tual effect of the examined alkaloids on the consumation of oxygen by
the brain is related to the effect upon the liberation of this monoamine
from the brain depots and it subsequent transformations (oxydative de-
samination requiring additional quantities of oxygen) it may follow, that
this effect would be directed to the small intestines as well.

The degree of oxygen utilization by the various tissues was deter-
mined after the arterial-venous difference in oxygen saturation of the
hemogiobin in the arterial and venous vessels of the respective organ.
By means of a combined oxyhemometer model 057 a production of
“Krasnogvardeets” — Leningrad oxygen saturation of the hemoglobin
was determined on blood samples of 0,4 ml each, taken at 30 minutes in-
tervals from a. carotis communis, sinus sagitalis supperior, vena jugu-
laris externa, a. mesenterica cranialis and vena mesenterica cranialis.
The experiments were performed on 20 cats. Two of the animals were
not treated with the examined alkaloids. No change was established in
them during the experiment which lasted several hours, in oxygen con-
sumption in the examined three regions — the brain, facial tissues and
the proximal segment of the small intestines. With a view to test the role

of narcosis for our studies we

——Bram made use of ether and chloralosa

i —'a;z%i ;ggt/g;v;;me narcosis in 6 animals, whereas in
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X the remaining
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(rezzgates revealed that oxygen utilization
Fig. 2. Changes in oxygen consump- in the examined three regions in
tion by the brain, the tissues of the control animals as well as in the
facial region and the proximal seg- experimental ones prior to alkal-
ments of the small intestines of cats 1P 3 =SED
under the effect of the alcaloids of oid administration amounts to
Vinca major (5 mg/kg body weight 34,0% for the brain, 16,1% for the
intravenously) facial tissues and 28,6% for the

upper portion of the small intes-
tines. Following administration of the alkaloids, oxygen blood levels
tested in samples from a. carotis communis, a. mesenterica crania-
lis did not change, whereas in venous blood they decreased in vary-
ing degree depending on the organ from which the venous vessel col-
lects blood. The most marked decrease of blood oxygen content involved
the blood drained from the brain iin sinus sagitalis supperior. For the
blood coming from the intenstines and the facial region it was so mild
that it may be included within the range of variations. In other words, as
it is seen on Fig. 2 under the influence of the introduced alkaloids, the
utilization of oxygen by cerebral tissue is markedly increased. For that
reason its content in the blood which drains this organ diminishes. It
should be regretted that data from the present studies do not render a
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decision possible, which one ol the theoretical possibilities is realized in
this case.

Only the fact that with regard tu the intestines the examined alkal-
oids exert almost no effect in the direction studied, gives us grounds to
assume that this effect is not directly related to the period of observa-
tion with 6 HT and its metabolism in the organism. Nevertheless stress
should be laid on the fact that these findings deserve serious attention,
particularly as far as their clinical use is concerned.

Conclusions

The total alkaloids of Vinca major:

1) considerably and continuously (for several hours) reduce blood
pressure not only under conditions of acute experiment, but also in intact
animals, which are subjected to narcosis;

2) reduce cutaneous temperature by 4—5°C, to a much lesser extent
rectal temperature, and exert almost no effect upon pulmonary tempera-
ture; they elevate however gastric temperature of experimental animals,
though only to an insignificant degree;

3) increase oxygen consumption by cerebral tissues without exert-
ing changes with regard to facial tissues and the proximal segments of
the small intestines (in the basin of a. and v. mesenterica cranialis).
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K ®APMAKOJIOTHYECKHX CBOMCTBAX AJIKAJIOHJOB
VINCA MAYOR

. Kp. Xeasskoe, I1. 1. ¥Y3ynos

PE3IKOME

ITo naHHBIM aBTOPOB TOTaJbHblE aJKaJoMAbl Vinca major MoHHXKarT Bbl-
PaXKeHo M JAJHTeNbHO KPOBsSIHOE NaBJieHHe y HHTAKTHBIX YXHBOTHbIX Ge3 Hap-
ko3a. OHM MOBBILLIAIOT 3HAYHTENbHO MCMOJb30BaHHE KHCJIOPOAA MO3TOBOi
TKaHbIO, He U3MeHsis ee B TKaHAX 0GJACTH JiMLa M B 06JaCTH MPOKCHMAJb-
HBIX OT/JeJIOB TOHKMX KHLWOK. KpoMe 3TOro, ynoMsinyTble aJKaJoH[bl MOHH-
XKalOT KOXHYIO TeMmnepaTypy na 4—5°C, 3HauuTeJbHO cialee MOHHXKAOT
TemrnepaTypy B MpsIMOii KHLIKe, MOYTH He OKAa3bIBAIOT BJHMSHHA Ha TeMmnepa-
TypY JerKHX H OvYeHb cJ1abGo MOBBIWAKT TeMMeparypy B KeJyldKe MOAOMbIT-
UBIX XXHBOTHRIX. O6Cy*Aa10TCsl BO3MOXKHbIE MeXaHH3Mbl MoJyyaemMbix Ipdex-
TOB





