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INTRODUCTION 

The use of tobacco has become an almost universal 

habit and as a result it is important to the physician 

to understand the various effects that this habit can 

have upon the human body. Abstinance from tobacco can 

be correc.tly prescribed only after 1 ts pharmacological 

activity with its possible end results are known. That 

the use of tobacco can aggravate and possibly be an etio­

logical factor in certain diseases is known, but in what 

diseases it should be proscribed 1s not always d finite. 

That this question is worthy of consideration is beyond 

doubt. 

Pearl (73) in 1938 found that smoking of tobacco 

was statistically associated with an impairment of life 

duration and the amount or degree of this impairment 

increased as the habitual amount of smoking increased. 

Moreover, tobacco has its most sericus effects during 

the earlier period of life. Pearl noted that the differ­

ences in specific mortality rates between the various 

groups of smokers and non-smokers practically disappears 

from the age of seventy years on. Those who survive 

to the age of seventy years are tough and resistant spec­

imens. Thereafter tobacco does them no further measur­

able harm as a group. 
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Fig. 1. The survivorship lines of' life

tables for white males falling into three cat� 
egories relative to the usage cf' tobacco. 
A. Non-users:(solid line); B. Moderate smok­
ers (dash line); c. Heavy smokers (dot line).

(From: Pearl, 73) 

(Of 100,000 non smokers age thirty, 66,564 will 
reach age sixty. 
Of 100,000 moderate smoders age thirty, 61,911 
will�reach age sixty. 
Of 100,000 hea-vy smokers age thirty, 46,266 will 
reach age sixty.) 



No mention was made of the cause of death in the 

study by fearl, but presumably a fair percentage were 

cardio-vascular in nature. Within the past forty-five 

years the use of tobacco has increased one hundred per 

cent in the United States and, during this period, the 

incidence of heart disease, apoplexy, Bright's Disease, 

and other diseases of cardio-vascular nature has also 

markedly increased. Holmes (50) also reported cardio­

vascular disease to be much more prevalent among American 

men than women up to and including the year of 1921. 

Since that time more tobacco is being used by women and 

it will be interesting to note if the incidence of cardio­

vascular deaths increases among them. In a series of 

two thousand thirty one cases by Short (79) in 1939 

of individuals securing life insurance policies, it was 

found that symptoms of palpitation, precordial pain or 

stress, and dyspnea upon exertion increas�d from fifty 

per cent to one hundred and forty per cent in smokers, 

as compared to the same number of non-smokers of 

approximately the same age group. 

(2)



THE PHARMACOLOGICAL ACTION OF TOBACCO 

IN THE NORMAL INDIVIDUAL 

A considerable amount of work has been done in the 

attempt to learn the effects that tobacco has upon the 

human body. It has long been suspected of being harm­

ful. In 1845 Brodie's experiments demonstrated that 

the action of an infusion of tobacco, when injected into 

the intestine of an animal, was to disrupt the action 

of the heart, stop the circulation, and thus produce 

syncope and death. (All1tatt-3) A short time later 

Claude Bernard showed by experimentation on mammalian 

animals that the effects of nicotine were the same 

whether applied to the alimentary CJnal, a wound of the 

skin, the mucous membrane, or the conjunctivae. He 

concluded that the arterial-capillary system was 

especially affected by nicotine through the medium of. 

the sympathetic nervous system. (Taylor-90) 

Most smokers perhaps have noted palpitation and a 

drop of temperature in the extremities .following 

smoking, which brings up the question of the pharmaco­

logical action of tobacco. 

There has been. considerable controversy over the 

effect tobacco bas upon the blood pressure. Lee (59) in 

1908 found smoking raised the blood pressure and was of 

(3)



the opinion that the rise was more in the novice smokers 

than in the habitual smoker. He believed that nicotine 

was the important poison in the smoke and that the 

pyridine bases present were not of sufficient amount to 

be injurious. Excessive smoking caused, according to 

Lee, a depression of the vasomotor center and lowered 

the blood presseure even to the extent that collapse 

occurred. Hesse (45) observed that both blood pressure 

and pulse pressure, as a rule, went up after smoking and 

then dropped below normal after about twenty minutes. 

He obtained the same results with denicotinized tobacco 

and concluded that the effects were of psychic origin 

and not due to the tobacco smoke. At the same time. 

Hesse did hi.s work it was not kno,,n that "denicotinized 

tobacco" contained 1.1% nicotine, whereas regular 

tobacco contained appr.oximately only twice as much of 

the nicotine. Bogen (9). This fact causes Hesse's 

fact� to be of little value. 

Bruce et a1·(14) through experiments upon twenty­

one year old males found the diastolic pressure was 

raised slightly, whereas the systolic pressure was 

increased to a more marked degree. This agress with 

the findings of Hesse that the pulse pressure is raised. 

Atkmann (2) in 1915 reported as many or more 

(4)



subjects exhibited a fall of blood pressure as responded 

to smoking with an increased vascular tension. He found 

that the results were not constant even in the same 

individual and out of twenty-seven subjects more exper­

ienced a drop of blood pressure than a rise after smok­

ing one cigarette. Two years later in 1917, Thompson 

et al (93) _obtained evidence that was in harmony with 

the results of Aikmann. In fifty-eight patients there 

was a rise of sytolic pressure in 35% and a fall in 45%, 

the remaining 20% being unaffected. They also found 

that the same patient sometimes exhibited a rise and 

less often a fall in systolic pres�ure. �incP thE time 

,--.r Thcmpson's work, many men have taken up the study cf 

tobacco and its effects on blood pressure. The results 

are similar and such that tobacco can be considered to 

cause a temporary elevation of the blood pressure. (28), 

(3�), (43�, (44), (49), (63), (64), (65), (78).

There is little evidence that tobacco causes any 

permanent hypertension in the average individual. Dixon 

(24) was of the opinion that chronic smokers exhibited

a hypertension, but was immediately challenged. Even 

before Dixon, Brigham (12) observed one hundred thirty 

two smokers and µon-smokers and found no appreciable 

difference between their blood pressures. The same 

(5)



observations were made by Earp (25) in a �eries of t�o 

hundred subjects. Johnson (53), studying one hundred 

and fifty smokers and non-smokers of the same age group, 

found the average systolic blood pressure of sm0kers 

to be more than·a millimeter of mercury lower than in 

the non-smokers. The diastolic was also slightly lower 

in the smokers. Hadley (34), working with seven tnous­

and office patients, found the average systolic pressure 

in smokers nearly three millimeters of mercury lower 

and diastolic approximately one and one half millimeters 

lower than in the group of non-smokers. 

The logical conclusions to be drawn from above are 

that tobacco smoking causes an initial temporary rise 

in blood pressure, but has little if any permanent 

effects. There is little doubt that in some individuals 

it causes a temporary lowering of the pressure, but 

this is more than likely due to nervous tension 
htve 

exhibited by many habitual smokers before they�their 

customary cigarette. 

Another well known pharmacological reacticn to 

smoking 1s peripheral vase-constriction. This reaction 

is so closely related to the rise in blood pressure that 

it cannot be separated from it. Lee (59) realized that 

smoking raised the blood pressure by vaso-constriction. 

The methods of determining vaso-constriction have been 

(6)



varied, but the results are approximately the same. 

The conclusion, that tobacco smoke causes vaso­

constriction in the average normal individual is well 

accepted. An occasiona1 individual will show vaso­

dilatation. 

Bruce et al (14) measured the size of the extrem­

ities before, during, and after smoking by a plethysmo­

graph and thus determined the amount of peripheral 

vaso-constriction. Other workers demonstrated the vaso­

constriction by the lowering of the skin temperature 

in the extremities. (5), (8), (54), (63), (64), (70,, 

(78), (80). Evans and Stewart (28) measured the samE, by 

decrease in the skin temperature and rise in the rectal 

temperature. Friedl£nder et al (29) observed gangrene 

develop in the toes of a rat due to prolonged vaso­

constriction following repeated injections of nicotin€. 

Other men have directly observed the constriction of 

the arterioles of the nail folds and retina by the use 

of the microscope and ophthalmoscope. Photographs have 

been made of the retinal arterioles before, during, and 

following smoking. These also demonstrated the 

constriction. (42), {43), (44), (98). Wright (97) 

noted that the blood�flow decreased and even stopped 

in the capillaries of the nail fold during the smoking 

(7)



of one cigarette. 

Some very interesting observations were made by 

various men while studying vaso-constriction due to 

tobacco. Barker (5) found that in general the hyper­

sensitive nervous tyfe of individual was more subject 

to vaso-constriction from smoking. It would seem log­

ical that a tolerance could be developed to tobacco 

against vase-constriction, but Wright and Moffat (�8) 

reported that the length of time a person had been 

smoking or the number of habitual daily cigarettes had 

no correlation with the degree of reaction. Their 

observaticns have been corroborated by Johnson and Short 

(54). Maddock et al (64) stated they found Jewish 

people more sensitive and responded with a greater degree 

of vase-constriction than Gentiles. Blotner (8) found 

arteriosclerosis reduces very little the amount of 

active constriction of the arterioles. However, arterio­

sclerosis does decrease vaso-constriction. Herrell and 

Cusick (43) also noted that the increase in blood 

pressure approximates the amount of constriction of 

retinal arterioles on a percentile basis. 

Much attention has been focused upon the possible 

activity of tobacco upon the coronary vessels. Most 

clinicians favored the view that it 'caused constriction 

presumably beoause smcking may precipitate angina! 

(8)



attacks and perhaps coronary accidents in certain 

ins�ances. (13), (65), �16), (20), (�6), (30), (69), 

(9) 

(75). Other authors question the possible fact that 

angina. is due to the vaso-constriction of the coronaries, 

but think it is probably the result of other factors to 

be discus_ ed later in this paper. (ZZ), (48), (53), (91), 

(95). Mansfeld and Hecht (67) introduced tobacco smoke 

into the lungs of the heart-lung preparation of dogs 

and found only coronary dilatati .. on a.nd increased coronary 

circulation with infusion of tobacco and with nicotine 

in all but excessive doses in isolated rabbit hearts. 

The controversy of coronary constriction versus coronary 

dilatation is not decided and more work will have to be 

done. 

Tobacco also affects the pulse rate and at timc-s 

the heart rhythm. Slight tachycardia, an increase of 

from four to fifteen beats per minute, is a temporary 

result of tobacco smoking that has been verified by 

numerous men. (2), (ll), (14), (28), (?5), (37), (42), 

(46), (59), (63), (64), (65), (70), (78), (e4), (as), 

(91), (93), (94). Smith (84) found.that phlegmatic 

indi.vi _.._uals showed a more marked increase in the pulse 

rate than in the more se.nsitive individuals. Oth�r 

authors disagree with his conclusions. The amount of 

tachycardia see.ms to be variable and the same subject 



responds to a different degree at different times. 

(Thompson and Sheldon (93). Sontag and Wallace (85) 

observed an increase in the fetal heart rate after the 

mother smoked. 

There is evidence that the tobacco habit causes 

a slight permanent1y increased pulse rate as long as 

the habit is continued. Hadley (34) studied seven 

thousand cases and found the average pulse rate of 

smokers to be 78.31 beats per minute and of non-smokers 

77.30 per minute. Brigham (12), in one hundred thirty 

two young male smokers and non-smokers, found the 

average pulse i-ate to be 82 beats per minute in non­

smokers, 83 in light smokers, 86 in moderate smokers, 

and 90 in heavy smokers. Other authors, Short et al 

(79) and Earp and Camb (25), believe there is no sig­

nificant difference between the pulse rate of smokers 

and non-smokers. "'Howeirerr, tobacco smokers as a whole 

seem to have a higher pulse rate than non-smoker�. 

(10)



TH:;:: AGH~T I N TOBACCO SMOK: 
hr..SPmJSIBLL FOR TEI R: ACTIQNQ 

-The agent in tobacco smoke \;hich causes the various 

reactions so far 'liscussed has not defini tcly 'bcEn 

isolated although much suspici lfin has been dir sct f:.d 

toward the nicoti ne content . 

Ma _:dock and Coller (6Z:) r eport ed the usual Ef l et:::: 

in su j ects aft.Gr smoking cigarettEs r egularly, but 

found no eff ,ct frnm m,r ly puf f ing er fakµ smcking . 

Upon inj ecting the same amcunt of nicotin8 intravt incusly 

as i s inhalt-d , analoeous r 1... sul ts vier€ obtained . ~.chulman 

and Mulinos (8) we r e intere~ted in the ~ausative factor s 

of vaso-constricti on rom smo~ing ci gar tt es , and t cy 

found little diffErence in the degr ee of vaso-cons tric­

tion betY:een t en ee~ breat hs of a ir and the same • 

number of smoke inhalations . No blood pre ..-- sures or 

pul se r ~tes WLre record ed , but it is reasonable t o 

assume that the effects WEre the same upon the bl ond 

pr ssure and pulse . It is well t o ke ep in mind , that 

if th 0 ir subj cts t ook a full ins piration P ch timE, 

their inhalations \I' uld be exage;eratt=d in ccmpariscn 

to thfc. normal smoking and hyp c: rventilaticn v.c uld r c.~ult . 

HowE.v r, it is poss i ble tha t t he inhalatinn a.lcnc. in 

smoking may result in increased blood pr essur ~ t c a 

cert&.in (::xtent . Ehulma.n an, Muli nos furtlH.:.r found 

th effec t s of deni coti ni zed and regular ci gar ettes t J 

(11) 



be tq , same , but also r eport ed the effects t c be m r e 

pr ol onged and to a greater degree from inhali ng 

ci garette smoke t han from s i mple deep br eat hing. Moyer 

and Maddock (70 ) have s t a t ed tha t i n t heir ser i es of 

subjects only a slight effect ~as obtained fr om 

inhal i ng smoke fr m cubeb ci gar ;ttes . ~he stat ement 

concerni ng th lack of effects fr om cubeb c i gar ettes 

(1?) 

a r e oft sn use i f or symptcmatic relief of asthmatic 

at tacks , and cubeb pr obably has pharmac~lcgical pr c ­

pert:t es tha t may nullify the r esults . },ain ( --. 5 ) , "by 

car efully controllEd ~xperiment s wher e th~ inhalaticns 

were of the same dep th and frequE.ncy , ound thet nicotine 

fr ee cigar ett es pr oduc e very much less pressor acticn 

than r egular ci gar ettes . , .. or king , i th t en normal mal es , 

· vans (rs ) in 19 3 reported an incr ease in bl ood 

pr essur e of essenti a l l y the same magnitude fr om smoking 

regular , commercially denicoti ni zed , fully denicotinized , 

and cornsilk cigarettes . There wer e also t he same 

result s from smoke dravm t hr ough a \-a ter pi pe . -rvans 

also f ound no incr eas e in blood pr essur e fr om br eathing 

pure oxygen or ho t a ir. He suggE,s t ed t a t smoke of any 

kind is irr i tat ing t o the r espiratory t r act end that 

sympathetic stimulati on :as res:pons i tlr: f0r tht. chanv,u:: 

obs rved . rn th other hand Par ker (5) in 1977- n0t ed 



(17) 

i n his exp riments more -ffect from s mcki _ g t o acco 

without paper t han from smoking paper nd toba cco t 0gE-ther . 

More exper iment a l v1ork wi ll have t o e done Efor e 

definite conclusions can be made , but it is rbas~nabl e 

t o assume t hat nicotine is n _t the only factor causing 

thevari ous reactions . Nicotine, in conjunction with 

the act of inhali g and t he irrita ti ng ef :ect s of smoke 

upon t he res :1iratory tract , i s probably r espons i bl e . 



THE MANNER OF ACTION OF TOBACCO 

UPON THF CARDIOVASCULAR SYST?M 

It is necessary to have an understanding of how to­

bacco works upon the cardiovascular system in healthy 

individuals before its effects in disease can be 

discussed. 

Traube (94) 1n 1862, while studying the action of 

nicotine upon the dog's heart, observed that there is 

at first a slowing or even temporary cardiac arrest 

followed:by tachycardia with reinforced contractions. 

Langley (56) in 1901 found that nicotine st'imulates 

sympathetic nerve cells. The stimulation was shown to 

be direct by applying dilute nicotine to a ganglion 

after degeneration of its preganglionic fibers. By 

animal experimentation, comparing the intact kidney with 

a denervated kidney, Bariety and Kohler (4) found that 

nicotine produced a definite hypertension with a dimin­

ution in the volume of the kidney v:h1ch was intact and 

and an augmentation of the volume in the one without 

nerve supply, thereby concluding that the effects of 

nicotine ,·ere upon and through the nervous syst�m. 

Heyman·s (46) by experimentation found nicotine acted 

reflexly on the carotid sinus producing tachycardia 

and vaso-constriction. Brunton (15) observed that 

nicotine stimulates the vagus center in small doses 

(14)



and in l arger doses paralrzes t he vagal action resulting 

in t ac cardia . Haskins and Rausom (52) in 1915 s t a te 

tha t the J res sor effect of nicotine i s due in part t o 

a s timulation of t he vaso-constrictor c nter pr oper 

and _half to_ a stimula tion of t he ganglion c ells . They 

b lieve tha t occasionally spinal cor d stimulati on also 

contributes slightly t o the r ea~tion . Upon exp,riment­

ation vd t h dogs , t hey found t ha. t cutting the spinal 

cord at the ei ghth cervical l evel ty ic· .lly reduc es the 

presser r eacti on t o nicotine about fifty per cent . The 

amount of nicotine necessar y t o pr oduc e an in-' ti a l r i se 

i s approximately doubled . The ri se in pr essur e upon 

inj ction of adrenalin i s not s i gnificantly decreas ed . 

Further des truction of the cord t hrough t he dorsal and 

lumbar regions only occasionally induces a fur ther dep­

ression in the reaction . Madock and Coller (63) 

brought forth definite proof concerni ng a mechanism 

of periphe &l vaso-constriction due to tobacco . They 

blocked the l eft pos t eri or tibial n erve i n t 10 subj ect~ 

,d t h t wo p r cent &rocaine which inte . upt cd the nerve 

sup!_, ly t o t he plantar surface of the l eft plantar 

surface of t he le f t toes . Upon smoking vaso-constriction 

occu ·r ed i n t he t oes of tl e ri ght f co t in both 

subjects, but not in the toes of the left foot of either 

on ,. In a pati ent who had undergone a cervico- ' orsal 

(15) 



ramisectomy and ganglionectomy and a lumbar ganglion­

ectomy for Raynaud1s disease, which abolished all 

sympathetic control to the extremities, they found 

smoking caused the usual blood pressure changes, but 

no peripheral vaso-constriction. Wertheimer and Colas 

(95) noted that acceleration of heart rate which follows

injection of nicotine is present whether the extrinsic 

nerves are intact or not and an increase in arterial 

tension even after destruction of medulla and spinal 

cord. Action, however, is greater on heart and blood 

vessels when the nerves are intact demonstrating a cen­

tral as well as peripheral effect. 

This peripheral effect brings up another factor 

in the manner that tobacco acts upon the cardiovascular 

system. Cannon et al (18) experimenting with cats 

found injections of nicotine increased the secretion of 

epinephrine. This was corToborated by Dale and Laidlow 

(22). Stewart and Rogoff (86) observed a preliminary 

increase in the output of adrenalin upon injection of 

nicotine with a corres !•onding rise in blood pressure. 

This was followed by a decreased output and subnormal 

pressure. In their experiments the smaller the dose of 

nicotineinjected, the longer the stimulatory period 

(16)



tended to be before depression occurred. LeLair (60) 

found injections of nicotine intraveinously to dogs 

caused the blood sugar level to rise, but after double 

adrenalectomy, the blood sugar level does not rise upon 

injection. Other workers have found the blood sugar 

level to rise upon smoking in human subjects als?• 

(F..aggard and Greenberg (35) and Short and Johnson (78). 

Sollmon, ascited by Short and Johnson (78), states 

that blood pressure may be raised by nicotine injections 

even without the vasomotor center, but not without the 

suprarenals. 

Tobacco smoking evidently acts primarily upon the 

nervous system. The nicotine inhaled stimulates the 

sympathetic ganglia, vaso-constrictor center, and 

suprarenals to cause tachycardia, vaso-constriction, and 

(17) 

an increased blood pre·ssure. It also acts reflexly through 

the carotid sinus upon the vaso-constrictor and cardio­

inhibitory centers to augment the reactions. The reac­

tions are extremely variable for diffeient individuals 

and in the same individuals at different times, because 

the vagal centers are also stimulated and tends to 

counteract the sympathetic effects. However, in most 

subjects the vagal reaction either tends to be paralyzed 

after a short time by the increased amount of nicotine 

: 



i n t he sys t em or an inc essed amount of sympat he tic 

s ti mul ati on occur s t o overcome it . Nicot ine seem­

ingly is no t t he only f ac tor in tobac co smoki ng . 

Accor di ng t o Evans (28 ) , oll t he above r euc t i ons can 

be obt a i ned upon t he inh&.l a ti on of any t ype of smoke 

an;.1 nicot ine in i t sel f pl ays a mi nor role . Thei s 

and Fr eel a ci (91) found a decreased O t ens i on i n 
,:. 

t he ar t erial bl ood and made t he int eI'es ting comment 

t h,~ t ~er hap s t he t t.-.. chycardi · etc . are physiological 

(18) 

ad justment s to corpensa t e fo the l owe ed o~ t ens ion . ,· 



OR'.llANIC EFFECTS FROM THE USE OF TOBACCO 

The use of tobacco has been suspected from 

time to time to cause organic changes in the cardio­

vascular system. If such is the truth it can have 

far reac�ing consequences. 

Baylac (6), in 1906, described atheromatous 

'plaques in the aorta of rabbits that had been injected 

with nicotine. Lee(59), experimenting with rabbits 

a short time later, reported extensive fibrosis of 

the tunica media invading to a slight. extent the in­

tima, which in certain areas showed the antecedant stage 

of fibrosis as an inflammation with plentiful ceil 

proliferation. He also found marked erosion and rup­

ture.of the elastic fibers and .some ot these were en­

cased in calci•um salts. Adler and Hensel(l), in 1906 

and also working with rabbits, denied any degeneration 

or inflammatory changes in�the intima of the blood 

ves·· els but found a calcareous degeneration in the 

media similar to .that produced by adrenalin. Other 

men using rabbits observed similar results. (61), (�6) 

and (77). Romm and K uschnic (76) injected some rabbits 

with epinephrine and others with nicotine. Epinephrine. 

injected rabbits showed sclerotic plaques in the great 

vessels earlier and to a greater degree than did the 

(19)



nicotine i Djected rabbits . Th evidenc e compi l ed 

during t his period woul::!. indica t e nicotine as r:, 

causa tive agent in sclerosis of bl ord ves sels in . 

(?O) 

the r abbit a t leas t . It w&s not e::. tha t epi n ephrine 

caus ed more degen erhtion than nicotine . Thi enes 

and Butt(9? ) in 1938 ¼ere doubtf ul of the r esults 

obtained by ee.rlie.1.· v, orkers who perhaps di d not 

control t heir experiments ~ny too c&ref ull y . I n 

an a tt empt to clari fy a rest doubtful s itua tion 

conc erning nicotine, t hey ran a series of carefully 

controlled experiments on both r abbi t s an~ ra ts . 

Nicotin6 \,c.,. S in j bCt 0 a i nto the t es t rats and rabbi t s 

and sc:.l i ne \,as i n j ecte-l i nto the control s . Their 

results v,·ere approxima tely the sa.me in both t es ts and 

controls; if 2 .. nything , t he mor m2 rked re P. ults vrer e 

in the controls . It ha s been poi n t ed out by Haus e­

mann, a s cited by Adler anci Hansel (1) , tha t r a)bits 

a s all herbiverous animals , t end t o s how calcar eous 

degenera ti on much easier t han in man . 

Byr om(16) hovi ever , f rom clinic c:. l studi es made 

prior to 1906, beli eved heavy smoki ng caused scler osis 

of t he ves s els in man. Gilfillan (30) , in 191? , ¼as 

of much t he same opini on beli eving that the long con­

tinued bl ood pressure incr ease caused t he chang~s i n 



the vessels . Bue ger(17) stet ted tha t tobac co is 

probably a pr~Jisposing f ~c t or and may be regarded 

a t leus t as causing some alt rat i on in the vess els 

of man which makes him li able to the attc:.i cks of 

in lammation and thrombosis , but that toba cco is 

t he only and exciting cause i .s exc ee.1.ingly doubt­

ful and highly i m~robable . Maddock and Coll er (63) 

believed it Jossible thr t vasoconstricti cn of the 

va sovasorum due to toba cco may c c:.use hha.ng sin the 

vessel v.&11 ·u e to poor nutri t ion. 

Although much sus1 icion ha s bb'en cest upon 

tobacco us a caus a tive agent of ~rte.ioscl eros i s in ,. 

humans , ther _ ha s been no definite proo ~hatsoever. 

' Clinicians a r e inclined to look upon tobacco a s a 

poss i ble ~g~r & ~t i ng r~ctor in a process a lrEady 

el_ on its vay to being es t ~blishe . Goodman and 

Gillman(32). 

I xperimenta l hork and clinical inves ti gati on 

concerning the effects of nicotins upon the he~rt 

hcve been very enli ghteni ng . "":"xperimenters i n the 

l a tter· part of the nineteenth and early p.s.rt of 

this century wer e more concerned with the effect of 

nicotine on the myoc &.r di um t han on the coronc:-lry vessels 

~hich of l a t e ha s received t he most a ttention. 



Attention w~s called to the he~r t by the con­

dition known as Hsmoker ' s heart" , 'hich is character­

i zed by pal pita tion, irregular rbythm, extra ~y~toles , 

and precordial p-ain . Bosworth (11) , who reprrted his 

studies in 1889 concluded t hat it va s a functional 

disturbance caused by the act ion of nicotine u on the 

vagus nerve as a }lO'"erful narcotic and thus impair~d 

the control over the hea.rt act i cn . ,_ven at this early 

date , Bosworth vas largel• correct in his expl anat i on 

of the action of tobacco on heart r hy thm . That irreg­

ularities of heart ~ction mainly in the form of xtra­

sy~toles and palr.,i t a tion often occurs in smok rs is '·,ell 

knovm and often reported . (~) , (7) , (8) , (11) , (15) , 

(30 ) , ( 66) , ( 79) . Brunton (15) noted that ver frequently 

after t he above sympto shave once ay~eared a very small 

amount of tobacco vvi ll keep tl1em going and to cure the 

symptoms a total abstinence from tobaceo for several 

months is neces sary . 

Some men were of th -0pinion that tobacco ceused 

direct changes in the myccardium . Maine ( 66) in 190f 

believed prolonged use of tobacco, if it r6sults in an 

overaction or i r r egularity of action of the heart , ~ould 

result in hypertrophy . Brigham (12) consider ed to acco 

smoke as an· etiological fa ctor in myocardi tis . There 

has been no roof that these myocardial changes occur , 



nicotine i n jected r a bbits . Th evidence compiled 

during this period woul ::. indicate nicotine as E, 

causat ive agent in sclerosis qf blord vessels in 

(?O) 

the r abbi t a t least . It 'liiaS note::. tha t epi nephrine 

caus ed more degeneration than nicotine . Thi enes 

and Butt(9?.) in 1938 \,ere doubtful of the r esults 

obta.ined by earlie.1.' v.orkers who perhaps did not 

control t hei r experiments c-~ny too c&l' -tully . In 

an attempt to clarify a most doubtful situa tion 

conc erning nicotine, t hey ran a series of carefully 

controlled experiments on both r abbi ts an~ rats . 

Nicotine \.u. s injectoa. into the test rc:.ts and rabbi ts 

and sc:.line uas injecte~ into the controls . Their 

results \·,ere approximately the s ame in both tests and 

controls; if anything , the mor rn2r·ked resul ts vrere 

in the controls . It has been pointed out by Hause­

mann, as cited by Adler and E-1n8el (1) , that rR. bi ts 

as all herbiverous animals , t end to show calcareous 

degeneration much ea sier thaJ in man . 

Byrom(16) however , from clinic&l studi es made 

prior to 1906, believed heavy smoking caused s cler osis 

of the vessels in m&n. Gilfillan(30) , in 19lf, ~a s 

of much the same opifiion bel i eving that the long con-

tinued blood pressure increase caus ed the changes i n 



but the problem has be n i nves ti gated by other i ndivid­

uals . Paul 1:hi te (36 ) observed trans i ent el ectro­

car diograyhic changes resembling t hose of coronary 

obstruction i n a man v,ho exhibited anginal a t tacks upon 

smoking, but cons i dered the chan5e ,JUrely functional . 

Graybiel, St arr, rnd '1 hi te ( 3) foun(._ fifte en out of 

forty- ~ive smoker s _ad inversion or loleri ng o t he T 

v1ave . They believed t he pr obabl.e explanati on for· the 

T irnve changes vras du e to t he char act e:: is tic paraly tic 

action of ni cotine on t he cardiac ganglia . Si milar eff ects 

wer e pr oduced in t he same pati ents by a tropi nizati on . 

This expl anati on is accept ed b~T mos t aut horiti es t oday 

and tobacco i s not regar ded as a caufe of myocar dial 

damage in an otherv"ise healthy heart . ( Goodman and 

Gilman) (3?) . The con,.,_i ti on knovm as "smoker's heart" 

is not an organic but a functional con~iti on due t o 

nervous derrangernEnt as explained by Bosworth. 

Coronary t hrombosis and coronar y acci dents have 

been clinically associated ,d th heavy s ,okers ever 

s i nce t hese condit ions have been rightly di agnosed 

a s coronary pat h l ogy instead of acute i nl i gesti on . 

Coronar y acci dents often occur in the m2.n whc eats 

a heavy m~al and t hen fol -ov, s t his with a l ar ge black 

ci gar . 



Pnwinski (7f: ) in 1 914 reported tha t 42,m of ca~es of 

coronary di seas~ .-,er E. in hea~r smokers . Pleuge (74) , 

sixteen years later , observed coronar y sclerosis due 

crJefly to connective tis s ue replacement of the muscle 

and elastic i bers of the medi a , 1i t h evi dence of fresh 

necro'"'is in tv,o supposed victims of tobacco smoke . 

In 1940 English, '1, il.Lus , and Berkson ( f.:6) publif'.hed a 

significant pc.per deali ng with coronar accidents and 

its relation to tobacco . They noted in a series o a 

thousand cases o coronar i es and another thousand 

individuals us controls, both being over orty years 

of age , that of the co onaries , 69 . 8~ , e e smokers and 

ofthe non-coronaries , 6G. 3% were suckers . Another 

series of a thousand moker::; and a t ousand non- smoker~ 

all over forty ,r ears of age were studied and they found 

5 .J • '±;, of the smoh.ers had had corom.ry attacks , hereas 

'7 3o1 ,__. , ,o of non- smoke s had had att.s.cks . There is not much 

variatio in t he above t wo groups as such, but when the 

t wo g roups \,ere ivided into separ&te ones accoyding to 

age , it vas foun that i n those of fort to fort 'tni ne 

years co yonary attacks nearly f ive times more com on in 

s11okers . In the next age group , fifty to fifty- nine 

years , coronaries we r e over t ,,·ice as comn~on, ut in those 

(f4) 



s i xty years or over , the, e was no di fj_erence in t he 

i nci dence of coronary att&cks bet een s!Iiokers and non­

smokers . I n other words smoking caus es coronayy l esions 

to apJear earlier i n li fe . Tobacco can be consid ·red 

t o accel erate the i., r oces s i n which coronary occlus i on 

occurs . :nglish et a l f urther reported t ha t in the 

younger age groups t he number of co1onar i es per thousand 

indivi duals v~as propor tional to th amount of t obacco 

used . Heavy SILOkE:rs v,ere muc h more apt to have coronary 

thrombosis t han the light smokers . 

Bellet , Kershbaum, :r:.:eade , and Schwartz (7) in 1 941 , 

by experimental evidence obtained from animals , r1ave 

pr obably t· ·own some light on the manne1. in vthich 

toba cco accelerates t he ap~ear&nce of coronary accidents . 

They found t ha t normal unanestheti zed tlogs Fere abl e to 

tolerat e a v ide r ange of dos.s.ge ·, i t hout much electro­

cardiograJJhi c changes . Ro .. ever , foLo;ri ng myocardi al 

damage ~roduced b~ coronary li gati on, ma ked el ectro­

car di ographic changes wer e pr oduced by a Gloss .. p ::.one=-i ·· ·--i 

fourth t he amount used before . _ These changes beca me 

less as healing o the infar cti on occurred . N£ver t heles~ , 

t he electrocar diog aphic changes rtcr equival ent doses 

of nicotine ere more marked in the hcc..l ed chr oni c 

infarcts than wi t h normal dogs . Correlation can be 

( 5) 



made beti'.'een t he evidence above &nd t he T1rocess t ha t 

t akes place in t 1e human heart , but further work vli ll be 

neces sar y before kn dng ho · t his exactly t akes place . 

Enough is kno\n t ha t the us e of tobacco can be 

condenne i n any patiei t v.-i t h a hi ::: tory_ ~ coronary 

thrombo s i s and certa inly so i n one ··1110 is suf fe ring 

from a recent attack . Here is also a ~t rong poi n t in 

f avor of t6ta l abs tinence .r om t~e use o~ tobacco 

by all ersons if they ' ish t o li ve a s l ong and as 

heal thfull r· L S pos s ible . 

Angina E.ctoris C '~ . ... ot be clas i f i d as a strictly 

or go nic di sea. se or syndrome , but i't ,, i ll be di scus:,cd 

in t his section of t he paper . Tobacco has ecn oft en 

ac cused of being an etiological f actor . Eir Brunton 

(15) i n 1905 believed one of the results of xces ive 

smo i ng ,,- .s pr ecor ial )a i n -v }ri ch may be seve, enough 

to s imula t e angi na pectoris . Ee based his conclus i ons 

upon cl i ni ca l observa ti ons . :-:Ie no t e:::. t at onc e t his 

sym· tom made i t s1.::lf manifest a very small amount of 

tobacco Houle. caus e a coi tinuation o it . Total abs tin­

ence for several mont hs br ought about a cure in his 

ca ses . Byrom (16) re.9orted a case o_ ang i n;,.l pain 

in a man t ~enty-five years of age , hi ch ~as due to 

t obacco . Gilfillan (~O ) in 191; , from hi s clinic 1 

experience s t ated t la t one o the svmpt cms o chrcnic 

(f6 ) 



nicotine po isoning i s Jrcc reial pain. He .c li ed 

this pain \.s i ue to a constant r epitition of toxic 

irr i ta ti on of nervous el emE:nts causi n§; a t least parox­

ysmal ' i s charges of nerve ener g:r and a spa sm o the 

coronary ar t eries . Gi lfi llan ~i d not cone i der tobacco 

a v~r ~revalent cause of ~ngina , but he ras o the 

opini on t hat some cases were due to it. Accor di ng t o 

( f7 ) 

hirn t hs a.) 1_.)ectrance f card i ovascul a r sym, tom di d no t 

depend on t he length of time t he habit had been pr esent, 

&nd l'eriod of tol i~ r ance and intolera c e alternated i t h­

out a)i:,ar ent reason . Brooks (1 ::::: ) noted t·1a.t by no means 

i nfrequentl y , persons long habi tuE" t e to t he use of 

tobacco suc. .i. enl r and i.~i t hout ap arent cause develcped 

a ~ensi ti zati on to its ef:ects o t h&t v .r y di str essing 

hear t sym t oms B.P!- eared even frcm very sli ght doses o 

t obacco . In hie O.f; i ni on coronary constricti on caus ed 

the angina . Re found in hi s Ype r ienc e t hat angina 

occurs ri t h grea t er f re uency i n ol d mbitues accustomed 

t o t he drug t han i n acute cases , al t hougn he has kno m 

acute angina t o develop y;i t h t he i n,i ti a l :";. o::,e of t ohacco . 

1Jaschcowi tz ( 9) r ported. s vera.l cases \.here sever 

anginal pa i ns oc ur ed u_r1t il tobac co w&. s t op11ed for 

several months . The pai n was usually rnore i ntense and 

of longer dura tion t han i n true angina pector is, t herP. 

being slight , if any, ' isturb&nce of he· rt unc t i on . 



This v,ould indicate the ;ain to be on a functional 

ba si:=: r1nd no t f,n org&.ni c one . These anginoi d pains o 

toba cco ori gi n d i e: not cea se :)rornptly after ,'it 1dra··,al 

o t 1. c tobacco , and they v·oul ) et t mes continu fer 

(f 8) 

w eks or wonths . Ho~ever , ther e ~~ s R ~radual less ening 

of t he s everity of attacks a ftEr abstinence. ~n~ pati nt 

w2. s ~o ~ ns itized to t oba c e:o smoke that 1:~ smoky ror:ro 

would bring on an att8ck . Eymptom~ bn~ atteck~ reapp ared 

,,hE:;n toba cco 1 a s agoln used. 1'o schoHitz b lieved 

tobacco to bee 1 e~ citing er 9reci ) i t:tjne f Rctor of pain 

in certain in.dvidu·'ls 1i ith .... re- existing organic changes . 

He was of the opinion that a chronic state of inc1·e1:tsed 

heart \vork due to the inc1.·e c::. sed blood ·pressure , t a chy­

cardia , etc , ,·a s the cau;;e of the pa in . Corrn &11 (f-0) 

cited a fevi cas es 01. like r2. turE and a ccepted t be view 

th'~ t some C c. .. ses of &.ngi11a -,ectori s are due to tobacco 

smoking . Ball i and Op~enheimer (75) a lso 2lso 2c c>ep t ed 

th view t hat some cases of angina rcct ri . ar~ du e to 

toba cco ~mcking . hey investi gated t he ir _a ti cnts f·r-

tb.er and bv, e .i:J erimcntc~l o servc1ti n · ound the blood 

pres"'ure and aso- con9tricti on r reced_d. the pa.in . 

After giving o. nitrogl cerine t ablet under t he t ongue , 

the plethys 1ogr aph .. ouLl give evidence of 1)eripheral 

d ila t dtion before t he cJscation o_ pa in . 



The tr end of clinical opini on can be seen from 

the conclu~ions of the o.bove ·,ut hors . Tobacco is not 

con. itlerea. t be a s11ec i f ic c&use of o.ngina pectoris , 
. 

but in c er t c..in iniliviau ls i t -may a ct as a :preci .., it&.ting 

factor . I n these coses t obacco shculc. di s continued . 

The incid enc e of auch c&s es is not ver y common . 

Johnson investi ga. ted the proba bly inciu.enc i.: on a stati s ­

tic a l ba s i s . He founll , thi::i t of siYtJ f2 t a l ca s s of 

angina pector i s in m;:-~les , 70;'& v'er e srrokers and J ::>,-:; 

non- smokers . Rm-ev er , in 2. control group o one thousand 

adult mhles , t Lhen a t r andom 10m t el .p:ionc director i s , 

81 . 8% v ere s· oker and 18J% i,ere non- smokers . 

Th lJlanner i n which toba c co preci1>i t a t e s angina 

is still a doubtful :uesti on. Gra-rbi el , Ftarr , and 

sug 1 ested t ha t the attacks &r not t 1 

resu l t of coronary vase- constriction, but is the result 

of a aun~e1 inc1e&se i n the ~ rk of the hear t as 

indica t ed b~- t he i ncrea ·e in bloo-.1 presEmr0 and hea rt 

r~te . ~hat vaso- const icti ~n of the coronar i es is not 

the cauce i s ~robbbly tnue , sos f·r as can be de t er­

mined br ~nimal e JerimentGtion . Ps ~t b t ed before in 

thi s paper , Laub ey e t al (5 7) f ,un_: an incre ~t.:d 

corona r y ci rcul~t ion ~1th infusion of tobacc o and , ith 

nicotine i n all but exce sF i ve dos e s in isolated ra hit -
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heart prepara tions . 1i!ans eld and Hecht ( 67) introduc d 

tobacco smoke into t he lungs of heart-lung pr eparations 

of ogs and found coronary dila t at ion along ,. i th an 

incr ca 0 ed carui a c out~ut . The bas 1 metabolism rate 

was foun by H i s t and et al (47) to be increased 8 . 9% 

i n the a ve a:J'e sruo.teer .. 1. t e r rooking a cigarette . This 

\iould ad-.. , 2.. further bura.en UJOn t_ e heart in ca.ses 

susceptible to anginal a ttbcks . Tobac co smoking is 

u sually a c -:om_ anied by , reduction in the o 7genati on 

of arterial blood . ( The i s &11d Freel2nd) (91). As 

angina is t beor e tically -UE t o an o::- i a of thC' hcc:.rt muscle, 

t his is probably significant . The increased epi ns.i,hr in 

has somet h i ng to do \ ith pr oducine the pain, prch~ lv 

t l~ough its generaliz ed ~timul"tory action . Levine et al 

(6f ) us d e1Jinephrine as a d i agnostic test or angina 

pectori s . Cottrell b..lld Food (, 1 ) , in a pati ent ·;i t h· 

angina Jectoris , 1 rec i ~itated a severe at t ack y inj ect­

i ng e1)inephrine . I n t hose cases o angina d.ue t o 

tobacco , the &bove fac.tor and not corn::;triction of the 

coronary arteri es are probably res.eonsi ble or a t 1 as t 

parti ally so . The ~u es tion is still open t o discussion . 

Tobacco should be absolutely contra i ndicat d in those 

patients ·,ho experience 2nginoid 1,ctin follo1 ing "'mokine; . 

These indivi duals usually discontinue the U~E of toba cc o 



.,,. 

of their own accord. 

The relation of tobacco to essential �rpertension 

has recently received considerable attention and promises 

to be very significant and interesting. Clinicians 

today regard an exaggerated response to the cold presser 

test as,a possible indication of a latent or actual 

hypertension in otherwise healthy individuals. It is 

an indication of a by ¼'eracti ve vascular system. 

Herrel and Cusick (43) found that certain individuals, 

who had a hyperresponse to the cold presser test, also 

had an exaggerated rise in blood pressure following 

smoking which corresponded very cl�sely to the pressure 

obtained during the presser test. Other patients, how­

ever, did not give this response. In other �:.---rds, here 

as in other conditions, some indiv.iduals show abnormal 

reactions to tobacco while others do not. It is an 

individual problem. Hines and Roth (49) had similar 

results from their experiments. They found most patients 

with essential hypertension, except in those who did not 

smoke, had an elevation in systolic and diastolic 

blood pressure following the smoking test, which was 

greater than in the naormal subjects. The significance 

of the above observations is not known as the etiology 

and reasons for progression of essential hypertension 

(31)



are not known . The rela tion. of essential hyper tension 

to a hyperreactive vascular sys t em from &.n etiological 

s t andpoint is s till not understood . mhe ~r esent 

clinical opinion hel br Herrel and Cusick is thc.: t a 

patient ith vas cul~r dise&se and w o is a hyperreactor 

to tobacco and the col d pr essor t es t has everyt hing 

to gain and nothing t o lose y di s continui ng t ohacco . 

There is s cemin ly a close r el aticnshi p between 

t ob&c co and t hromboangiitis oblite1ans which has een 

under 0-iscus s i on fr any yea.r s . Buerger (1 7) in 19f 4 

,,a s of the opinion that t . bacco i s robabl;.- a predi spos-

ing factor and m&.y be regarded at l ease as causing some 

alteration in the ves s els t hat makes t hem lia le to the 

attacks of i nfl aurnmti on and thrombo 2is . He found tha t 

by fo.r the most cases o~ thromboangiitis obliter ans 

occurred in hea vy smokers . Smolcing ,--:-a s d.eni ed i n only 

1% of the cases . :'ie di d no t beli eve , h0,,ever, t ha t 

toba cco 1:as t he only c..n::.. exciting c. use of the di sease . 

Silber t (81) i n 1 908 remarked that in t· ,elve hunir ed 
, 

pati ents with thromboangiitis obliterans he had not 

see.n a t ypical Buerger 1 s cl i se&se i n a non- smok~r and 

beli eved t ho$e re.orted in non- smokers may hav been 

cz..ses oi. mi s t s.kened di agn sis . He found more t h1:in 50% 



of patients v,ho continued to smoke required amputations . 

Horton (5) reported a series of nine hundred forty 

eight patients ,i t h Buerger ' s di sea~e and of these 93% 

½ere smokers . 0 these smokers sa: smoked f i _teen or 

mor ci 6 a ettes a ay . It is also sig~i ficant to not 

i n his serie of cases th~t a 1putation was ncce~r&ry 

more oft .1 in sTuokers , t ~e inc1ec~e i n smokers bting ten 

to i f t ecn per cEnt overt rt necePsary in n0n-smok rs . 

filbert (82) i n 134.f.' noted th tin thirty individuals 

v,ith early Buerger ' s di sE;ase , cessati cn o::' smoki ng 

alone wa s suffic i ent to cause relief of sympt ms ~nd 

i mprove ent in circulat i cn , whereas ~at i ents · o 

continued to smoke vere dif : icult t o i mprove and 

usual.:;_y J rogressive in spite of t rea t ment . He ound 

tha t ·v;hen a. ti ent s who had been in fL cellent condition 

for many ye1:trs age.in resuned the use of to a cco , recur­

r anee of sym torus ha t he rule . Pilber t st<'ted thRt t 11•0 

thirds of ,_ t ients ,;ho re ,_uired &m:,utation Hfld per sis t ed 

in smoking in S)i te of , ·& ·ni nss to sto 1) . ~"e cone ud ed 

_rom s vast cl i nical ex~erience tt.t sao~ing -il_ 

produce thromboangiitis obliterans onl:r .in tho~ indivi­

duals who ha ve a constitutional ~usceptibi ity tc 

t ob&cco , 1:-,nd t his con1ition is relc.tivelH infre q_ uent 

in t he general ·population . 
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This close l t l a tionshi & of toba c co smokin~ and 

Buer·ser ' s dis ea!? e i s Kno·, to cli nicia.ns , bu t toba c co 

i . not a ccenteu as a c auce . No defini te proof h&s been 

found to i nd.ice.. t it .a such. It i s evi JentJ.~ c. 

contributin g factor that cggr a v&t cs t he c on.:::.iti on · nd 

ma;7 be the agent \,hich pr eci!' itates the dise -=s e . (lr1) , 

(50) , (81; , (8; ), (86) , (87) , ( ~8 ) . 

Tobac c o i s no t the onl y :-gu:.t thc.t n1.luenc es 

BuergerT .eo d. i sec.se . ~rgo t , Phich cause per i phE r a l vaso­

con~triction, has been impli cRt ed s a~other agent 

v hi ch behaves muc h like tob1:. cco in , c r a vating and 

posf:ibly preci pi t a ti ng an a t t;; ck . C'Lea r ~r ( ,-,J ) '\1cl i c:ved 

tha t r ye he&d , contamin&ted by er go t , 30 t s as an 

etiologic&l Lactor int omboangiitis obliter&ns . 

Goodman ( 71) ma e the ob~erva t ion t hat Buerger ' s dis ease 

is of frequent occurance in t he _pec:1. s &..nts of Rus!:' i a and 

south- 1:...:: t ern :urope . Tobc..cc c i s a luxury beyonJ the 

ijeans of t his cl~s L of people, but they are in a region 

, here ergoti sm is comm n . 

The possi blt.- m&.nner· by v11li ch tobacco a c t , &.s it 

does in Buerger ' s ciis eo..se re a in l argel:t unsolved . 
fl 

Rr iedlander et a l (:_9 ) i n 19~C i r... j ec t E:c:: denicontiniz ed 

tobac co intra - peri tonea lly into .orty- eit!ht male r a ts 

daily . Of these orty- ei ght , tbir ~v- tl-J.I' e_ de v r: l npi?d 



g&ngr t:ne of t he to s ,, i t l:ii n f ive to t w 1 ve v, f'eks . 

None 0..1. t i· Jlve female r a ts ti·e&ted in a like manner 

developed such lesi ~1s . Six r~ts rere subjected daily 

to inhalations of toba c co smoke over a period of five 

months and one male anirual devc:lo~eJ l esions cirnilc.r 

to those 1Jroduced by injections of t he extrc~ct. One 

male ani~ul of a grouJ of ten ~reat8d, ith 'ail 

intra- eri to,.,1eal injecti c,ns of alk2 loid nj cotine 

t .s.rtra te alEo developed a characteristic lesion of one 

oot . ?1eliminary micro~copic studies shov d Rn 

inflammator:~ process involving the vessel s . Harkavy 

(ZS ) in 19~7 reporteQ confir~at i on o the r esul t ~ rf 
!I 

H'ri edlander ct al ',,i t h nicotin€ frel extra cts of 

to' a c co and thus pl a c ed it on a sensivity er &llcrgic 

basis to the extr,. .. ct . The conclusi nf' reached by 

II 
Fri dland8r and 5:c.rkavy must be vi ewed \:1th caution as 

Thieves ond Butt (91) in 19:-8 care_ul:y controlled their 

ex~)eriments c=:.nJ_ 1 reduced gctngrenous l esions in both 

male and .1 en,ale r ats . Furth0rmore , in a lcirge cr_ge of 

t welve stock rats closely related to t he experimental 

r&.ts, but untreated , e igi1t anirue.ls developed marked 

g&ngrene of the toes . 

Considbrable attcnti n h~R been given to the a ller gic 

a11. roa c h as tl e .1rob.s.ble method of in .1uencc o tobacco 



\ 

(~7) i n 193[ rhn a serirs o exp~riments en sixty­

ei6ht cases o thromboangiit i s o litEr ans and. C'nc 

hundred seven controls of ci gc retts smokfrs . ~1 ty -

had a 1,osi ti ve ski n react i on or· sensi ti v i ty to tob1:. cco 

extrMct . Of the one hun red seven controls , ninety­

seven ''ere negative &.nd t n "·er e we;- kl:T ros i ti v • 

su:f ering fr- n; thromb -angi i tis obli ter1:..ns belong to t he 

c , .. tegory of ·~ l lergic individual~ an-1 t h2,,t t his s.llergy 

is e~scntL .. .: ..... chc... ract erized by a b;:,persensitivi ty to 

toba cco . 'Ihe; al o found +-h:- t i n t l:ose ·Fi · Buere:er ' s 

d i seas a large nun,ber v ere sensiti ve tc ct 1E'r ' Ell 

kno m allergic anti gens , but none co11.pa r ed to th;- t o 

toba cco . In lJL~ fulzbergEr , s~old1r , a~d l~it (87) 

found e i ght out of nine ca es o:' Buager ' s disFase 

exhibited ah· persens i tivity to tob;:, cc , hu t only tv,o 

of these ,ere jositivc tc nicotine . They considered 

their ct 0·t& to be sugges tive of a rel,.,.ticn.c:h.i:p betv een 

tobac co hyl')ersensitivity and thi J.iseL.se , but did not 

believe they had defi nite 1)rocf of such. After fur-ther 

\Ork done by Sulzberger ~n& Feit (86) on t ent y - t wo 
f 

cases of BuergE:;r ' s eds e1.se , in' hich thET foun'1 all but 



thr ee of them had) sitive skin t ests to t obacc o , 

t he - concluded tl c.. t thl s i a con .... i ti· n usu&ll,,,· 

associ 2teu. 1.;i th a s~.J cific G.l d ,.;arked by1}ersens i ti vi ty 

o t he va cula.r· a...-,_ ar a tus of tne ski r to t otu.cco . 

Sulzberger (88 ) vorking in~e,,,enc..ent l- in 1 9;-,;, ound 

t ha t c. l t hough t obacc o :,c~S tho princi a.l &ll ergan 

cc:.uslng ::· s i ti ve reac tions i n t hrorubo&ngi i tis obli t er c,ns , 

other allergans ar:.:l nctc-~blt inhal&nt s alPo elicited 

;osi tive resyons es . Ee s u gH:s t ed that c2ses o'~ nu erg0r ' s 

di~e&se must 1 i :t i n ,-hi ch ot he: eYcitr-.i.nts c.nd no t 
I 

toba cco~ e the ma j or actor~ . Eul~berger a lso pr oved 

t ha t nicotine is no t the .t-' rt o to - cco r c~ponsible for 

th sensi ti vi t y . ':''.1 l-' rt.i on o tobaccc extra ct V"hich 

causes the reaction i s cc ctos t &bil e , t her,cst8bile and 

is 1 o t des trcyed b.- ultra vi olet r.s..: s er x- rc.Js . Nice-

ti ne c s no t h&vs the above :Jroperti es . Harka and 

Rom&ncr.1.· reiJort ed , t,fter stud- i 11g c. Pef i es op ca.ses i n 

J. ;jZ4 , t h,, t tob::,ccc extrc.. ct: ~ e;iared from. the cur ed 

leaves e..re comparable i n their r.llergic constc=.nc~ ''i t h 

those of other \ ell kno~,n aller,c;,'-•l-:s such as ragv,e d 

polL_n, ti mo thy pollen, c..nd house dc.nder eYt r;- ctP. They 

also 1 e ... ,orted a lc:trge .t-' rcent - fe , ?i9s:; , o patients 1~i t 

Buerger 1 s ' i;::ease ..-,cs itive to t obo ccc , .he:i.'ec: s nl:• 11;: 

s itive . This tould 



s em to indic~te tob~cco ~s the domi ~atin~ ~11Ergan 

i n t he dise&se . Lat r , B:ar kav: , (40 ) T, or-king i n:'!.epcnd ­

ently obtc:1ined similar rc~ult~ as he an:i Fomanof_ had 

obtc .. ined befo1e . He a lso founa a C csce of Pu erger 1 s 

disec..1.se in 1":hich inj ections of tobE~ cco not only incr ea.sed 

t he vc..s cula s:t 111ptoms , but also co.u sed a n,a r kcd general­

ized dermatiti , &,110, both c m:lit..:.011.s \,culc. cl e[-~r up 

a t e r ,, i thcirav,al OL t h~ t obacco . Sere is or~6 c 1::,,.se i n 

\,Li c h the d,llcrgic p lJerties uf toba cco extra.ct is 

r c:, ther &.1 a rent , but it is t he on1~, rne such case 

re.:.-- orted in t he litera ture . E&r' ·o. vy b.ls , ob:"; er ved 

t hat the degr 1.:,, E:: of skin rea ction do e s not compP..re ' i th 

t he degree of clinical sJ mptoTus . 

The above d~ta g& t he1ed as th _ sul ts of careful 

observation and e :9erime 1tu. tion, r u .... ::i t end t o indica t e 

an 2llcrgic r eacti on to tobhcc o 2s the eti ol ogica l 

factor concerned in Buerge r 1 e d i sease . 

evi ::lenc e has occumula t d to the con t n .. r y . r h hat (19) 

no t ed i n a stuJy of f i f ty-thr_e un.sel ct ed. c hildren 

\, 110 had never smok d that o 1 11% go_ ve negd ti ve , 

whereas 89% gave . ositive rea cti r ns of the ~kin to 

toba cco e:\, tr E..cts . Ther s C L~- dren could not ,- SE" i bly 

have had a1T I:u ergE'.; ' s di sec: se . The striking disparity 

bet , E.en the s e fi gur·e. aric_ t h0c e 
0

i ven efore make~ the 

(38) 



s ign i f icc.nce of c. skin test doubtful as an indic a t or o 

value . No defi nit e conclusicns crn ~e drawn a t the 

present date . Th~ discre~ancy o~ t e ~eductions 

obtc, i ned b:· the v rj r.uc- \, rkers rom t: E'ir exper iments 

and obser vations re Luir s ,JrthEr invu, tigati .n clnng 

t i is line . Prob,bly & la r ge percent age of pati ents with 

thromboangij ti s ohl i terc:.r.s belo~1g· to the categor y of 

aller, ic 1..,(;r~'.ons aLd thc:.t allerg i s mani fest mors 

strongly to t ob,-cco th·-n to other al:E:rg&ns . ?:ov,cv er , 

t here is li ttl E rcl&.tions~ur, bet· £-:en t L.~ -~egru. of 

a ll ergy rna1.d c.s t &fo .. l th: degree of c l i nicol symr,to •J S 

(~9) 

shoi, the s&me Eller ic colidi tinn t o t oba c co al thoug t he 

:,ercH:.t«.5 e of norruc.l i ndi v duuls she, inc thi::; is i1rob& bly 

been onlT one c&se re: or t ~d L1 the liter;: t-i.;.1 c w'.erc the 

allergic mani ""estetjon to tc1 r.rcc- , as shcv'U b~.r a 

&ngiitis o l i te:rcns , 1·~,re defi nitely rclrtr:: 1: to ".:E: cr 

other . The evi dence sho s c.n ull1;,.re; i c .. :hen0mencn 

-· tl0 I'ue-r gs r ' s 

but thifi rel··tion::-hi,.J i~ so in, ..... .i.initE tb t · t might 

, ell be onl:- c.n &cco1u._,c,1Tii ng r ec:.cti on , u:~ not Pn 

e ti ologic; 1 fo ctor . '1'~1e rehson i t shouL,. bs :9r S5nt 



rno1 e often i n pc. ti n t s , l t l1 thromboc.ngi i tis ob i tsrans 

ma:~ -'Jer hE. 1 s be e2< .t-1l a.i nee u~ on t he ;'c, c t t ho t th s e 

indivi ' uuls r•s a rule e--~- ~ is t hernsE:lves +o la.rg c 1~ounts 

of tr:b;.--cco . 

Othc::r fo. cto:r.·:=- must be ccnsidei: ed . John~on and 

~hcrt (5Z) in tt.ree out of 0ur C c !'-6:? ot" this d i ~e, se , 

obF erved the:. t th . re-.:ucti on in sJ"in tern. E:,r-- tur c 1 .. a s n.or 

markec th::n in t he fl VET t fe ind. ivi .u,:;.l u pc-·n sm0ki1-g, 

i nd icPti ng a mo1 e marl'e-1 c: .so- ccnstri cticn pr r-t~nt t h.s.n 

USUe.1,l . e~r :ounl t c.1 t this c: gree:: cf t cn,crr tur e dr p 

r c.. s inde,;ie dent of the num ~r of· ci gcrct-'-c s . a i t ua 7: y 

Silloked u;;-i:iy by t lLese i nv. i vic:uals . Moy"-r Qnd ~; d 0ck 

(CJ ) ve i f i ed the -.. r' of Johnson 2.nd rhort , tu t ,:;,lc;0 

(40) 

ound ex te~1si ve e,.I'tcrio:=eclerosi s ,' i -.-~ not i n thE. l E.E ~t 

reauce the v· so- constriction in their c~ses ,i th Buercer ' s 

isease . T!:is vaso - c onstr ictt,·n c1::.usea b)' tobi· cco is 

a a ctor j thE: clinicEl c cur s e oi' t hrorr,bo&ngii tiE 

obli te1·an:-; , 1. u t c ih.( •t t~ cns i de1·ec: th cauf. e of the 

~is se . Perha )~ m&1y e;.rl:r caFe F of Buerger ' ~ i oul~ 

ne er become clin5cr.l..L evident it t1-:c i n15 v:: du;·l~ 1 i d 

not "ruoke , and there mh. be man:· sub-cli:1ical cc:sE,S thc t, 

i ll -. l ;;..ys l' ern, in so i1 tl16 non- sn:,okii.f.: u1t('g0r y c"' f 

)801>le . '"'.'' eis ecnd rec .. tl2nd (90) i n 1 ~41 a t tsmt1 t ed t o 

x _i l ain t he r c.lati onrhi p beb,een t 1:i;,cc0 a:-:d L _rr·m o-



(41 

arigii tis obli terans on a decreased physiologic,-1 response 

to tob�cco·smoke. They noted that the responses of 

blood pressure increase, tachycardia, etc. are present 

to a greater degree in vromen than men, . hic1� sugcested 

to them that a decreased response is an etiological 

factor, it being remembered that Buerger's diseEse has 

not been reported in women. They found a reduction in 

oxygenation of arterial blood' after smoking ,,hich was 

more apparent in men than women due sufposedly to the 

less physiological response present in men. They think 

the lowered oxygen +ensicn in the tis rues may pre1·1s�1ose 

to thrombo-angi�tis obliterans. The basis of lessened 

physiologic,.l response a:· r_.a. cause 1s in contraindication 

to results found by other hOr.kers, va.so-constriction 

seei�ing to be more ai, arent in ca: s o" Buerger' s disease 

than in normal individuals. 

Though the exact etiology of Buerger's disease 

i� still unknown, the use of tohacco is 1efinitely 

contraindicated in this condition. It �efinitely 

aggravates the disease as already re/orted earlier in 

the ,::aper. 

Tobacco could be profitably proscribed in any 

gangrenous condition or lesion which has its <Drigin on 

a low blood sup�ly basis. The further reduced blood 



...._....__,, 

su. _-ly cau ed b;t the Vr.: so- constricti n f:: 0m to J c co 

srnokf' 11 ill ag_ r2,v&t the con.di tion ;:,.nri c: usr- further 

,g_nJ morE- r,_ Jid ,progrefsion o-::' the disease . RL,.tner (8) 

in l::l:76 foun _ th1~ temper tur e reduction st i : 1 prf'~tnt 

i n gbngrenou eYtr mi t i cs Jue to ~i Lhetes &nJ to 

arteriosclcrof i s . Te ar:sil11ied. that a.ny v&sc-ular ois -

order , c&usin£ the tis f ue~ to ~eon the. v rgc of 

g·8.ngrene , 0 .oulC:. r€'sul t in gE,ngrene b: furthe r vaso­

constri cti on . It is rwbSOnablb to contrainuic, te the 

use of tobacco in Vi: ric u s pa t holo 0 i Cal cornii ti ens \ here 

p riJheral Vhso- dilat&tirn is desir&ble . ~his should 

be kept in mind. in c&.ses of erubclic or t hrombotic 

bloc· ege f ~r t 6rier ¼here the developllient of a coll­

ateral circulation is neces.~ry . Buer~er (1 7) , thn 

re orted thc.1.t Cc.::ccs O.t nigrat:ing r-1·lebi tis or·C"urs very 

o ten in he2vy ~makers , aJ.vi ses tem~or&ry ~hstinenc e 

Tter~peutic&lly it 1oulJ be gooJ judgmsnt to ~dvi s_ 

dis continu&nc e of t o c...1.cco , a. t le8 s t tern: orc_ri l~· , in 

cc..ses o~ Hnync..ud 1 s disec:.se , fcl·er odcrma, ergc-t i fm , ·nd 

IJer i art 1 i tis nodcsa . It should lJe kept in Ldnd thc:.t 

~ (· ,-.,) 
.L Vo.nS .5 l1t.>..s shown tha.t smoking o deni cotL.li zed 

tob&cc c or other totacco sub~titut0s cruses si~ ilar 

reacti -~ns to these i'ounc.. in the use of regulur tob< c co . 



1 . Smoking of tobc::. cco is statistica l ly associa t ed with an 

impairment 01 life dura tion. 

, . • 8ymptorns of )E,.l pi t a ti on, precordial pain or stress , end 

dyspnE:.a U!)on exerti on c:re fr om fifty to one hundred and 

forty pt r cent incb:,.:: e• common i n smokers than non- smoker s . 

3 . In the avcr a~e healt v individual t oh~cco caus~ c: a 

t emp r ary incr ease in blood pres sur e and puls e rat e and 

a peri nher al vasc- constricti cn o a short 1urati cn . TJc 

coronary arteri es are proba ly dilat ed i n mo st cas 0s . 

Ther e is no per man ent hypertension r esulting f r cm the 

t obccco habit , but a t endency t o a slight t a chy cardia 

Yists as long as the habit is continued . 

4 . Nicotine i s not the sol e agent i n t ob~cco smoke 

r es1Jons i ble or t he above r eactions of th_ human body , 

but acts in conjunction v:i t h the act o f inhaling and the 

irrit&t i ng ef fects of smoke itself upon the r espi ra t ory 

tract . 

5 . Toba cco smoke and es1)ecially t he nicotine ccnt ent 

acts primarily u;;cn the nervous sy~t em tc c2u.c:e thE: 

vari ous effects . 

6 . Tobacco does not c a u se sclc10~ i s' cf t he b l 0rd vcfsPlf 

in man . 

7 . The u;=: e of t obr cco lees not result -in any creanic 



myoc· .cdial ch,.1nges in othe1v,isE· healthy indivi dua ls. 

In cert;-in indiviciualF it is res 1)onsi le for the functional 

syrn,)tomF rf •1alpi t;:,. ti on, irregularity of rbythm mainly 

in th form of eJ- trc..systoles , o.nri • reco d i al "istress . 

These s m toms are all patt of o. con~:i ti on knov~ a.s 

nsmokers h0ar t n and is a functionJ.l derrc.1.ngement of the 

nervou~ con rol over the hec.rt . Abstinence from tobac co 

ill cure thiQ conditicn . 

8 . Pruokirt" causes coronary leFicns to ap:ear c1 rli r in 

life . rmokers betµcLn the· ges ~r forty and _or ty- nine 

yea.rs h&ve c_oronary a ttacks nE:arly five tim s as frEquFnt 

as nnn-smokers of the same g • This incr eaFcd incidenc e 

in Sll.okers gradually di sa.1: t.rs in the· old Er Age gr cups 

and. by ::;i~-t~r yeo..rq there is no c:i fferencs . '!'1 P number 

of coronary attacks yari es directly r·i th trE. Rmount of 

to~acco used . The u se of tob~cco shoulJ be condemnpd in 

an ..,)c:tient '.i t h a coronar:r attack or a histor~r of o e . 

9 . Tob2.cco is an occasion2"l Collf e of 9recordic.l pain 

resellibling a.ngin,_a pectoris . These r ar cases Can be easily 

recogni zed from their hi story . The attac1rs of pain are 

prob&tly the result of incr·eased heart · e rk end not 

constriction of the coron&ry arteries . Abs tinence from 

tobacco is neces &1·y f r cure . 



10 . Toba c co i .. de fini tEl:· contraindi c ..... t ·d in .. ·UEr gc r ' s 

dise~se . The e.tiologicol 1·elaticnshi p bet· eEn t cracco 

and trii s disease i s not kno' n . J.. L.: r ze percsn+;e 3:1:: 0 

pat i ents su :eri ng from t_rrombo-angiitis c~litcr2ns ~tlcng 

to thi::: c2. t egory of allergic i nd i v i ciuals ar .. d this alle r gy 

i s es~entiully ch,r11.ct e1 iz €d by a b;:pcr~ensitivity to 

tobc,cco . This i::: probabl)r an accom_panying 1~henomtnon and 

not a eausetive agent . To ~cco ag~r2vhtes the disease 

to a marked degree , 8.nJ mHkes it ver if~icult to treat . 

11 . Toba cco coulu be 1 rofi tably proscri bed in any gangr en-

ous condi tion or l c-s i n vnich ~ sits ori gin on lo-v blood 

s u*.1;1 r bas i s . It i c:: reasonable to ccntr2il.li cEte t .e us e 

of tobacco in v2.rious _patholo6ical condi tiorn= rhere 

per i 1Jher&.l VhSO-dilata tion i s des ircble . The·r c p€utic lly 

it vould be god judgmen t to advise discontinuanc e cf 

tobacco , at leac::t tem)orarily i n c2ses or Raynaud 1 c:: d is eas'= , 

s cl roderma , ergoti sm, 2nd . eri a rter i tis nc,dosa . 

l f . Deni cotini zed to - cco a:.a tob2:. cc o su cti tutcs c::rc 

contrainuich tetl wh erever t oboc c a is itself . 

Ill-
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