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THE KFFSCST OP RB3ERPJffiS OH THE CORONARY CIRCULATION 

IK EYPBRIDENSION 

following' Is the translation of an article by 3« fc. 

Eiseleva entitled; »Iteystviye Rezerpina na.Korpnarnoye 

Krovoobrashcheniye pri Gipertonicheskoy Bolezni"; (English 

version above) in Terapevtieheskiy Arkhiv ((therapeutic 

Archives), Vol. 32, No. 5» Moscow I960, pages 19-26^7 

Prom the "BartfUch" Clinical Sanatorium (Chief 

Fhysician K. A* Galenin? Scientific Director — Professor 

E. a. Karasev) of the Fourth Main Administration in the 

Ministry of Health USSR / 

Eeserpine (serpasil) is a pure alkaloid'which was 

first isolated by Muller, Schüttler, Bein in 1952 from 

the roots of the Indian bush »auwolfia serpentina is, 

at the present time, enjoying great popularity in thera- 

peutic practice and psychiatry both abroad and in the 

Soviet Union'because'of its hypotensive and sedative 

properties. It has beert shown by numerous investigations 

that .this alkaloid possess chiefly a central nervous 

effect (Bein, Bein and others, Wini«»'-: Schneider, 

Tripod and others, Moyer, N. V. Kaverina. and Ye. S. 

Mllovidova and others). More precisely, the topographic 
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mechanism of the central pharmacological effect of 

reserpine is the hypothalaxtiic area, the cerebral cortex 

and the retieular substance of the brain Stem (ELt^rasr 

and others, öangloff and Monnier, Harrison arid Goth). 

Experimental studies made by some research workers 

in the past few-years have shown that reserpine acts 

through the intensified excretion (chiefly by the brain 

substance) of serotonin, which serves as a mediator in 

suppressing the activity of the sympathetic nervous 

system centers (Fletscher and others, Brodie and others). 

. According to the studies of.individual authors, 

reserpine possess not only a sedative and hypotensive 

effect but also the capacity of slowing the heart rate. - 

.and increasing its stroke volume (Gotten and'others, 

Mover),-of increasing the secretion of the gastric juice 

and increasing the gastric and intestinal peristalsis 

(Barrett and others, Pltuamer and others, Koyer, .Clark 

and Schneider, Rider, Schneider and Clark, Kirsner and 

Ford), inhibiting the function of the thyroid gland and 

reducing the basal metabolism (Win«* -, Moyer), increasing 

' the circulation in the kidney and reducing the renal 

resistance (S. K. Kiseleva). 

We have not encountered either clinical or special 

experimental studies In either the foreign or the Soviet 
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1 literature concerning the effect of reserpine on the 

j coronary circulation. Shere have been only Incidental 

statements concerning the change' in the electrocardiogram 

in feorae patients in articles by various authors on the 

treatment of hypertension with reserpine* Q*m  of them 

find considerable -changes in the electrocardiogram from 

rauwolfia preparations (Wafschinger, Klausgraber)' or they I 

find them only in a few'patients (Raymond, Kert and others,! 

H. 1« Chaseva)»' Others (Lewis and others) found definite 

electrocardiographic changes in treating angina pectoris 

with rauwolfia preparations in the direction of an improve- 

ment» However, these data are'so few and indefinite 

that it is difficult to gain any specific idea from them 

concerning the circulation in the coronary vessels of the 

heart during ■ treatment'with reserpine. 

The aim of the present communication is to show how 

the. coronary., circulation is changed in patients with 

hypertension when they are treated with reeerpine 

(eerpaeil) according to the clinical and electrooardiogra 

phic data»    '■ 

There were 330 patients with hypertension (283 men • 

and 47 women) in the second and' third stages under our 

observation'(from 1954 -through 1958).   • 

With respect to ag@:;;they were distributed in the 
' SHtl"MH>VWJ—iWW IK nm&BJtiuwWaimtyii&m 
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following way* six persons tinder 40; 100 persons from 

41 to 50; 165* from 51 to 60; 38, from 61 to 70; 20, from j 

71 to 80; one, over 80. She'duration of the disease     f 

varied from three to 25 years (on the avefage» nine years). 

In 204 persons the disease was in the II stage; in ,>■■■■:■ 

126 persons, in the III stage. , 

The patients.experienced different sensations in 

the cardiac area« Typical anginal pains with a character- 

istic radiation and a feeling of "angor animi", making 

the patients maintain a state of rest, were noted in 115  j 

persons. Sixty-eight patients had pains in the cardiac 

region and retrosternally of a compressive nature with- 

out radiation which were eliminated by validol or 

nitroglycerin. Twenty-six persons complained of pains 

in the cardiac region of cutting nature which were 

relieved by vasodilators. A sensation of weight in the 

cardiac area, frequently associated with changes in the 

barometric pressure, was experienced by 14 patients; 

a sensation of pressure in the cardiac area, bjrl7. In 

90 persons there was no pain syndrome in the cardiac 

region* Aside from the painful sensations 16 patients 

complained of palpitation and "stoppage" of the heart. 

Forty-seven patients had a history of myocardial 

infarction; nine of them had had repeated infarcts. In 
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a great majority of patients a dilatationpf the left 

border of the heart was noted to varying degreed with a 

muffling of the apical sounds as well as accentuation of 

the second sound over the aorta. In 11 persons a distur- 

bance of rhythm was found in the form of auricular 

fibrillation; in 10, there were frequent extrasystoles; 

-.and in six, sinus arrhythmia. Before treatment the sys- 

tolic pressure varied from 260 to 140 millimeters of 

mercury (the average for the entire group was 175 milli- 

meters)? the diastollc pressure varied from 140 to 75 

millimeters (the average for the entire group was 103 

millimeters). The pulse rate was within limits of from 

68 to 112 beats a minute (on the average, 78). The 

electrocardiograph^ data indicated a disturbance in'the 

coronary circulation in 166 out of 330 patients; in 150, 

diffuse changes in the myocardium were noted; and in 14, 

■ left axis deviation. 

All the patients were divided into two groups, of 

165 persons each. The same regimen, nutritional and 

treatment conditions were provided, as much as possible, 

for every group. The severity .of the disease in 

patients of both groups was also approximately the same. 

Patients of the first group (1956-1953) were treated 

with reserpine; those of the second group (1954-1956) 

5 



hi^^jwMM»^»«iaMM^>M^jtr*^ 

99 
66 

21 

21 
52 

I made use of spasmolytic agents of the xanthine group. 

The dose of reserpine varied from 0*1 to 0.25 milli- 

grams' - ■-•.■ - — v;- — -•two-three tiff.es a day (average daily 

dose, 0.6 milligram!. The duration of the treatment, on 

the average, was ,26 days (from 15 to 60 days). Aside 

from reserpine, during.the.observation-period the patients 

of the first group did not'receive..any other antihyper- 

tensive agents, and only some of them took laxatives, 

ascorbic acid, bromides, valerian, and validol or 

nitroglycerin only when they had pains in the heart. 

We should- like to present a characterisation of 

patients treated with reserpine (first column) and . 

xanthine preparations (second, column) and the results of 

treatment. 

Be et p&tlenta *»*iM&'. ...♦.-.'. 165 165 
H© of these »ho voros mea. ...'*.. 157 1* 

«0£se». . -  28 19 
Average age (ia year»). .'.... •   5^ 52 
Ho of p&ilesrls aeeordiRg to »tag« 
„. of disease  ■ ■ 

XX* •«*•••• ■<*♦**     • *\? 

III       . .   <5o 
HO Of pftti«Bt£ 

»ith history of syeearäial ia- 
faretioa» »•••'•'••..'   26 

nith hietory of eerebrevaeeular 
. dieorders «..*.•..••.    22 

Average dtiratloB ©f treataeat (1» day») 26 
Bleed pressure (ia HiXllmeiers of 

ttereury)-—average indiees 
before treatamrt. *-. . .  175/105 178/104 
after treataeat ... . .  156/82  156/9* 

Ptalee rate (mtaber of beats a »imte) 
before treatment.....  78    78 

WlHNIMHMMMtK 



after treataent . ♦ . . . . 
Ho of patients in whom pains were observed 

in the eardiao region eharaeteristi«! 
of angina peetoris « . . . . ♦ . 

pains of another nature . . 
HO pftia* «»•**.*. • 

BO ©f patients in «has following treatsent 
the pains disappeared. » . 

/        deere&sed . . . 
remained the s&se 
increased . . .• . 

m of patients with eleetroeardiegraphio 
changes (before treatment) 

of the eeron&ry insof fieieney 
type »««..*. 

diffuse. »«..».«*«.• 
left aide deviation. .-..». 

No of patient» in who« after treatment the EKS 

6a  7* 

95 
26 

<55 

5 

$7 
71 
7 

$M0 

improved     WA&S$'l 
remained uaehaaged ......   WfiJiWV  *£ 

•--•- worsened ........... «5{y«'%) 59. 
It 'i's characteristic that the blood pressure after 

reserpine treatment was reduced to a greater, extent than 

after.treatment with xanthine preparations. The same 

interrelationship was noted- in the slowing of the 

pulse and the lessening of the-pain syndrome. 

Along with the reduction in blood pressure, slowing 

of the pulse and alleviation or disappearance of the 

pain syndrome in the cardiac region after treatment with 

reserpine the general condition improved to varying 

degrees, sleep became normal» headaches decreased or 

disappeared» as also did dizzinessL :    • in all patients»' 

and in the majority of. them, regardless of the stage of 

the disease, a feeling of "general well-being" appeared. 

Following reserpine treatment, on the electrooardio- 



grams of the majority of x->atients an improvement in the 

coronary circulation was noted. It was expressed in a 

levelling off of the S-T segment, changes in the $ wave 

in the direction of normalization, chiefly in the chest 

leads, and an increase in the systolic index. Fig, 1 

illustrates the-change in the electrocardiogram after 

reserpine treatment through the example of patient B„, 

age 55, who suffered from hypertension for 12 years and 

chronic coronary insufficiency against the background of 

myocardial infarction. In five out of eight patients the 

extrasystoles disappeared; in three out of four, the, 

sinus arrhythmia. In six patients with auricular . 

fibrillation the rhythm remained irregular, but the ' 

rate was considerably reduced (on the average, by 27 beat 

a minute), the palpitation decreased, and the shortness 

of breath on walking disappeared. * 

A  deterioration of the electrocardiograms 

following reserpine treatment occurred in 15 patients 

from 62 to 81 years of age, in whom general arterio- 

sclerosis was found with predominant involvement of the 

cerebral vessels and coronary arteries- of the heart. In 

11 of them a disturbance in the cerebral circulation had 

been noted in the past; in two, repeated myocardial 

infarctions. It may be asstaned that the degenerative 
»■■* «WWWllW 
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I   changes In the myocardium of the patients of this group   f 

I had gone BO deep that the possibilities of improvement of i 
1 ' • :j the metabolic processes in it were very limited«. 

At first glance, the impression may he gained that  | 
I I 
i the pronounced improvement in the electrocardiograms and  j 
|      ... ;■      | 

i the disappearance or the lessening of the pain syndrome  } 

I ' ,  * | in the cardiac region of the patients, which we observed), j 

j was brought about by the effect of the sanatorium       ] 

I '    I I condition, the relaxation itself, the effect of favorable ] 
I I 
I climatic factors, and that the part played by reserpine  j 

| here is not so essential. Keeping in mind the fact | 

}    that it is difficult to separate the therapeutic | 

effect from the effect of the sanatorium-protective f 

regimen on the improvement of the coronary circulation, j 

we began the treatment of 22 patients of the first j 

group with reserpine on the 15th-16th day after they > 

arrived at the sanatorium» During these two -weeks,     j 
I 

against the background of the sanatorium-protective     I 

regimen alone, the electrocardiogram irs proved somewhat \ 

in four out of 22 patients; in 15 there were no changes; \ 

and in three, it even worsened.somewhat. 'Hie trea.trn.ent i 

of these 18 patients with reserpine which waa given •    j 
I 

during the nest two to two and a half weeks produced    | 

notable changes in the eleotrocardiOf^raohic curves in   1 
_„„.„_   ;  I 
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the direction of improvement in the myocardial nutrition 

by the end,  of treatment in 1,7 of them. In Fig* 2  an,. 

electrocardiogram is shown of one of these patients 

(patient A., age 56) who suffered from hypertension 

accompanied by fr/equent anginal attacks and complicated by 

a myocardial infarction in the anterior wall and the 

interventricular septum. ■ 

) 

•A; 

44$uS 

He.* 1.    KKQ of Patient B., Who Fig. 2.    tm of Patient A», Who 
VM TVee-fced with Resorpi»«.     .        . Wft8 Tä?e*t«ä .with K«*ypt»e. 

«.—befo*« traatäoatj b«—a.ft«y 
tre&iasat. 

n««-©a «.ättiftsion; b««"fo»fox,e oaaot 
of tro&tmsst; e-»*ftes? tre«*«»»t. 

Mt,mUIM(M>>>«MMtt9 
■^i.i.*wwMairMM>iK«ww 
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In 17 patients of this group» in whom as a result of 

treatment with reserpine the electrocardiogram improved 

definitely, wo continued, the eleetroeardiographic 

| investigation for 15-18 days after treatment was stopped«. 

AB a renult the following was founds at the time of 

discharge the electrocardiogram returned to.the original 

level in six patients; in 10 it did not change; and in one 

patient it deteriorated somewhat (there was a Blight 

deepening of the lCf wave) compared with the electro- 

cardiogram ■ at the time of admission« Of these 17 patients_ 

six had been given reserpine treatment a second time, for 

15 days. The electrocardiogram changed again in the 

direction of an improvement in the coronary circulation»• 

She data presented here convince us qni'te clearly 

of the favorable influence of reserpine on the coronary 

circulation, There is no basis for referring the 

i 

improvement in the. coronary circulation to the improvement^ 
I 

of the working conditions of the heart -.a'» * . ..'r<wd* . . >' 
I 

of the lowering of the peripheral arterial pressure. The j 

reduction in the blood pressure' after reserpine treatment | 

won noted in 160 out M    16.5 of our patients, whereas 

the 'improvement in the electrocardiogram was noted in 

only 105. At the same time, in two out of three patients 

in whom reserpine did not reduce the blood pressure the 

^a*M*-j 
Mfe«r.*trhM*M4t'MtK« 



I electrocardiogram indicated a change in the direction of 

| improvement of myocardial nutrition (tendency toward 

normalisation of the T wave in the standard leads and in 

i the Of, c leads), 
j      4-; 

\ Therefore« it should be supposed that the electro- 
! ' t 
! cardiographic changes indicating improvement ..in the      j 

coronary circulation of the majority of patients, whom   j 

I we observed, depend not so rauch on the reduction in      I 

blood press-are as. .aoparently, on the functional oranges i 
I f 
I    in the coronary blood vessels, reduction of the tone of  j 
I . ■ I 

the myocardial arteriole walls under the influence of    j 

reaerpine« The treatment results of patients of both    | 
I 
i 

groups as well as the data presented in Table 1 are     j 

convincing evidence of this* \ 
I 

Tabl® 1 ■{ 
i 

Cte.wgs in th« Eleetrocardiogr&phic Xndieos i» P&tleais with Kyperteaal^e 
'Disease Conplioa-tad by Chroaie Oerowary lasuffieieaoy after Troataant   I 

with Reeft?pi»a aäd X&nthine Pffeparations' I 
I 

Method of Change its lh® eleotroe&rdlogffan i 
tsreatweni;     tet&l ave»    sex stag®     i-aprov©» RO o Image worsening! 

pis.    rag« men «oassm of         ' »e»t | 
I                                 age disease J 
j II    III Ho of patents           j 

1 
»Rf.siwj.-iBe      87      %     lh     15   42     45 54(62.1£)   2t(24vK)   12(15iJ0 

jprapercLtioiis 79       54     66     11    40     59 21 (26.St)   J4(45??)       24 #>»£)! 

CM.-MHP 
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In addition, we made observations on the change in 

the functional adaptability of the coronary blood vessels, 

under the influence of' resörpine, to physical 'exercise* 

Shis is a valuable functional test which'determines the 

condition of the cardiac muscle and.coronary circulation* 

However, since th'e severity of the patients' conditions . 

did not make it poaaibli'to use squatting, walking'up a 

step-stool, etc., that is, the physical tests of the • 

heart which have been adopted clinically, we made use 

of the simpliest method — terrain cure ^"graduated . 

walkingJ?, which is extensively used and has long en.1oyed 

popularity as an active therapeutic method based on. the 

principle of making increased demands on the, cardiac 

muscle' with the easiest conditions for their fulfillment« 

'£his test has practically, no contraindications» and with 

a moderate speed of walking and observances of the rhythm 

it is well tolerated* For-the purpose of checking on 

the effective physical exercise on the functional, con- ■ 

dition of the myocardium'and its arterial .network we 

»ade use of electrocardicgraphic examination of the 

heyvtj which was performed in 55 patients with chronic • 

coronary insufficiency in each of the two groups. The . 

electrocardiograms were recorded before ana. immediately 

after' walking, both before treatment was begun and at 
» w— i wwfewswiiWU 
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the end of the course of treatment in each group of 

feirf*?«»*.*^ «".*'■. 

I patients. The walks of the sanatorium park, were the 
\ ■ 

! place where the dosaged walks were taken by the patient» 

j The conditions of the patients were different, and, there- 

I fore, we could not give them all the same definitely 
I 
I established walking conditions along definite routes« The 
i 

1 walk was dosaged individually for each patient with con- 

sideration of his therapeutic status and degree of train- 

I Ings but in each individual case it was absolutely 

Identical both in distance and in time, as well ass in 

| tempo before treatment and at the end of reserpine 

j treatment» Such individually dosaged exercise along the 
i 

park walks with consideration of the functional condition 

of the cardiovascular system and of the body*as a whole 

did not -produce any harm in the patient and never caused 

any painful sensations in the heart. Experienced 

Köthorh-5 personnel» treating physicians or therapeutic 

physical culture physicians observed the walks»' 

-As is seen from Table 2, the dosaged walks before 

r^yorpine treatment did not produce any essential 

j electrocardiographic changes in'the direction of normal-■ 

I izat'ion in the majority of patients» After the use of 

•reserpine and particularly toward the end of the course 

of treatment this relationship was considerably changed. 

^WllMWA^lMHI»« 
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,-H-V^^S a cefirate  electrocardiogram f: In the iija.iority  oi' pr't-vr-rrue: 
i 

j  chanae in the diroctio?: or ira/ro'/e^enT vsa? novcu;»     la 

| Pi/.?.   ';} a rnr-'V*  in  the  .aieci^oeurdioar^  in  uUovm -wto 

1 aalka after reüor'^ine  trca-ta^nt In i   the   iriflu^nco  ox   a 

i      ,3t.-. '., .!.•:.'■.' -. i'    Iv * j     -•■'•; •,'■- 

1    oO'-KdiC'ri-:'.■:•:.•' 

1..1. U..i    !. 4J,  who  naff^Nal 

,i--^rvv'h'-'oov) ■ i:o   '■■';■<■■*  CO.VOTJ.•:•!?''?/   circulation 

of th<; ".'.nfcorolaiaral. vrcll  of ibc rnyocaaiiiin. 

Fig. 5,    EKG of Patient t., Who Was Treated with Reßerpine. 

a—before;b~*after walking prior to beginning reeerpln© trMtasati e« 
jbefoj-oj d—after walking at end of reserpine treatment* 

. f f'^tJ' 
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]     In the groan öf patients untreated with reserpine, ae 
| 
] is seen from Table 2» the dosaged walks also caused an 
i 

improvement in-the electrocardiograms; ..however, these    | 
I 

changes were not so frequent and substantial as after    j 
I 

reserpine "treatment* '       " . j 

Therefore, clinical and eleotrocardiographxc obser- 

vations made before and after dosaged walking in patients 

with hypertension-show-the favorable influence of 

reserpine on the functional adaptability of the coronary 

vessels to increased demands of physical exercise. ' In 

10 patients, in whom after dosaged walking there was 

no improvement, in the electrocardiogram at the end of the 

course of treatment, there was» apparently» a difficultly 

reversible sclerotic lesion of the coronary arteries«, 

Conclusions 

.1» Clinical and eleetrocardiographic methods of 

investigations of the functional condition of the myo- 

cardium serve as a basis for judging the change in the 

coronary circulation in one direction or another, both 

at rest and under conditions of physical exercise. In 

63,6 percent of the patients with hypertension changes 

could be detected on the electrocardiogram in the 
»,W|I»»>».nmr*fl"il 
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I direction of normalization under the influence of 
I 
reserpine, which is evidence of the favorable effect of. 

j' it on the coronary circulation«, 

I     2.  In 53,7 percent of the patients, who had 

experienced- pains in the cardiac region before treatment, 

' reserpine at the sanatorium eliminated these painful 

sensations* 

3, A decrease or disappearance of anginal pains and 

improvement of the electrocardiogram under the influence 

of reserpine are brought about not only by the reduction 

in the blood pressure but also chiefly by the reduction 

in the tonic contraction of the arteriole walls of the 

cardiac muscle, as the result of which the myocardial 

nutrition is improved, and the metabolic processes in it 

become normal« 

4, In 35 out of 55 patients with hypertension 

reserpine under sanatorium conditions exerted a beneficial 

influence on the adaptability of the cardiac muscle to 

physical exercise. This was expressed in an improvement 

in the clinical picture of the disease and was confirmed 

hy  the beneficial electrocardiographic dynamics. 
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