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TaBLE Al7.—Incidence of new coronary heart disease by smoking category and behavior type for men 39-49 years of age
(Numbers in parentheses are number of CHD cases in each subgroup)

Smoking group

Former Current and Cigarcites
Behavior Never cigarette former pipe
type smoked smokers and cigar only 1-16 16-25 26 and over Total
A e 15.3(5) 138 (1) 1.3(1) 1.6(1) 15.8(15) 14.9(16) 9.3(45)
B i LB 6.1 (3) 2.2(2) 7.3(4) 3.1 (3) 49 (&) 3.3(18)
Total ....... 2.9(7) 8.1(10) 1.8(3) 4.9(5) 9.3(18) 10.4(20) 6.2(63)
Anslysis of variance table

Source Sum of squares d.t. Mcan square F P
Within cells ...... e £9.471 2,245 0,026 o ..
Rogression on age .. 0.458 1 0.458 17.296 0.001
Between smoking groups?® |, 0.504 5 0.101 3.8 0.002
Between behavior types?® ... 0.329 1 0.329 12.43 0.001
Interaction ... ... oo . 0.306 5 0.079 2.99 0.011

! Rates are age-adjusted annual incidence per 1,000 men.
> Mean squares for 'between smoking groups” and ‘'between behavior
types'’ are each computed eliminating the general mean and the other main

cffect byt ignoring interaction, thus yielding an estimate of each main ef-
fect unconfounded by other significant main effects.
Soukce: Jenking, C. D, et al. (90).
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TABLE A18.—Incidence of new

coronary heart disease by smoking category and behavior type for men 50-59 years of age

(Numbers in parentheses are number of CHD cnses in each subgroup)

Smoking group

Former Current and Cigarettes
Bebavior Never cigarette former pipe
type smoked smokers and cigar only 1-15 16-25 26 and over Total
A e, o M2,4(8) 18.6(8) 21.8 (8) 16.4(5) 215 (9) 30.0(14) 20.4(49)
) S Cerveesaarns 100(4) 6.1(1) 8.4 (3) 4.7(1) 211 (1) 19.1 (5) 12.0(21)
Total . e 111(9) 14.2(9) 14.9(11) 11,6 (6) 21.3(16) 26.0(19) 16.8(70})
Analysig of variance table
Source
Sum of squares d.f. Mean square F p
Within eels . ....... 00000 i T 63.627 911 0.070 .. o
Regression on &ge .............0s N 0.177 1 0177 2.54 0111
Between smoking groups?® .............. e e 0.522 5 0.104 1,496 0.188
Between behavior typea? ..., . 0.208 1 0.296 4.24 0.040
Interaction ......... v 0.128 5 0.026 0.37 0.870

! Rates are age-rdjusted annusl incidence per 1,000 men.
I Mean squares for "between smoking groups” and '‘between behavior
types'’ are each computed eliminating the general mean and the other main

- effect but ignoring interaction, thus ylelding an estimate of each maln cf-

fect unconfounded by other significant main effecta.
Source: Jenkins, C. D, et al. (90},
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TABLE A20.—FEzperiments concerning the effects of smoking and nicotine on animal cardiovascular function

Author,

year, Number and Smoking Heart Rlood Cardiac Coronary
country, type of procedure rate prussure outlput blocd Comments
reference pupulation flow

Dellet 39 experiments Inhalation Definite Definite Couronary artery ligation increased the frequency
et al, on dugs which of tobacco incrense. intreasc. of nicotinc-induced severe orrhythmias; these
1041, had undergune smoke in became less cvident with increasing time since
U.S.A. coronary chamber. ligation.

(21), artery ligae Nicotine Definite Definite
tion up to intravenous increase, increase,
45 dnys before. 0.2.1.2
mg./ kg,

Burm and 10 rabbits, Experimental Droluted uirial spocimen showed increnacd rate andd
HE YN O experimental, anhimniy pres tnerenoed amplitude of contractions with admin.
TULK, hoeontral, trented with Wtratlon of nicotine propurtional to pretreat
England fuulated atrins, Intraperitonenl ment, These renctions were blocked by renerpine,
(38). nicotine nnd and the authurs conslder nlevtine effects to be

the atrin of medisted by catechulumine release frum chros
buth groups muflin store in myocardium,

exciged and

perfused with

nicotine.

West ¢t o)., 33 normal Coronary Definite 1. Myovcardial contractility increased 40-90 per-
1958, adult mongrel intra- increase cent in 16/15 animals teated accempanicd by
U.S.A. dogs. arterinl (aystolic), ST segment depression and T-wave inversion
(003), nicotine: and bLlocked by tetracthylammonium chloeide,

1. 0.2-22 11. Curunary Llood flow incrcased 19 percent upon
ug./kg. left circumflex artery injection; coronary blood

I1. 0.04-1 flow showed no change upon left anterior de-
kg Skg.

scending artery injectlon, G4 obucrvations on
10 dogs.
(Tetracthylammonium chloride blocked CUF in-
crense.)
The authors found no evidence of coronary vaso-
constriction in these heslthy animels.
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TABLE A20,—Ezperiments concerning the effects of smoking and nicotine on animal cardiovascular function (cont.)

Author,

year, Number and Smoking Heart Blood Cardiac Coronary
country, type of procedure rate pressure output blood Comments
reference population flaw

Forte 27 observa. Intravenous Definite No change. No significant change In either left ventricular
et al, tionson 8 nicotine up initial work or myocardial oxygen extraction,
1960, dogs. to 21.6 mg. increase
U.S.A. given ay 5-1% then
(65). ug./kg./ decroage,

minute.

Kien and 21 adult dogs Cigarette Definite Definite Increase Effects of cigarette smoke were duplicated by In-

Sherrod, smoke under increase, increase, following travenous nicotine and epinephrine.
1960, positive increase During cigarette smoke inhalation, it was noted
U.S.A. pressure via in blood that without blood pressure or output chenges,
(112). tracheostomy, pressure coronary blood flow did not incrense and that
Nicotine 20 and cardiae while adverse EKG changes were noted they cor-
4g./kg. intra- output. related more closely with decrensed cardiae oxy-
venously. gen utilization than with actual cardiac work,
Epinephrine §
ug./kg. intra-
venously,

Travell 14 normal Intravenous Definite Nicotine-induced coronary blood flow and heart
etal, rabbits and nicotine increase vate increase in the atherosclerotic animuls res
1960, 16 rabbits 0.01-0.1 mg. in normals. quired 10 times and 2 times, ruspeclively, the
U.S.A. with severe amounts required in the normel animals.

(189). cholesterols

induced athero-
sclerosis.
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Tanre A20.—Experiments concerning the c¢ffects of smoking and nicotine on animal cardiovascular function (cont.)

Smoking
proccdure

Comments

I1I, B3.3 percent

The authors noted that:

1, The response of coronary blood flow to nico-
tine resembled that of anoxemia in the pres-
ence of coronary insufficiency.

2. The greater the induced coronary impairment
the smaller the increment in coronary blood
Aow.

Nicotine and norepinephrine bath increased coros

nary vascular resistance and myocardinl contrac-
tile force (the former measured by a constant.
volume variable-precssure system)}, The action of
nicotine was blocked by preircatment with hex-
amethonium, pentolinium, reserpine, or guane
thidinp;

Author,

year, Number and
coulry, . type of
reference population

Bellet 1. 10 normal dogs Intravenous
et al, 11, 9 dogs at nicotine,
1962, varying in« 20 ug./kg./
U.S.A, tervals fol- minute for
(22). lowing coro- 15-20 minutes,

nary artery
ligation.

I11. 7 dogs with
varying
grades of
artificially-
induced corae
nary artery
nArrowing.

Leaders 15 adult Left enterior
and mongrel descending
Long. dogs. intracoronary
1962, injection of
U.S.A. nicotine or
(125). norepinephrine.

Larson 13 adult Intravenous
et al., mongrel nicotine,
1965, dogs. 0.02 mg./kg./
U.S.A. minute for
(124). 10-12 minutes.

Definite Definite

increase, incrense,

Systemic vascular resistance and pulmonary artery

and left atrial pressurcs showed biphasic res
sponses of increase followed by decrease.
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TABLE A20,—Ezperiments concerning the effects of smoking and nicotine on animal cardiovascular function (cont.)

Author,
year,
country,
reference

Number and
typeof
populstion

Smoking
procedure

Comments

Folle
et al,
1966,
U.saA,
(64).

7 dogs of 30 investigated

(Remainder experienced
eatheterization failures).

1. Cigarette smoke inhalation
to isolated left lower lobe

and then blood perfused coronary

arteries.
11, Cigarcite smoke to rest of

lung and then blood passed to

general circulntion.
IIl. Nicotine perfused directly
into left coronary artery.

1. No change in coronary vascular resistance.

11, 5/6 showed incrense in coronary vascular vesistance due, according to
the nuthor, to general sympathetic nervous system stimulation.

11[. 4/5 showed increase in coronary vascular resistance, The authors con-
clude that the cardiae effeets of tobacco arise almost entircly from
the extracardiac actions of smoking instead of the direct response
of the heart,

Nadeau and
James,
1967,
V.S.A.
(142).

26 dogn

Nicotine 0.01-10.0 zg. into
sinus node artery.

Heart rate showed initial slowing (due probably to vagal stimulation) fol-
lowed by acceleration (due probably to vagal paralysis and catecholumine
release). No systemic blood pressure changes noted,

Romero and
Talesnik,
1967,
U.S.A,
(156),

16 experiments
on isolated
cat heart,

Nicotine in varying doses in
perfusate of coronary arteries.

Over 6 ag. of nicotine was found to produce an initial bradycardin asso-
ciated with incrensed curonary flow, followed by prolonged tachycardia
with an initial decrease in coronary bloud flow followed by a prolunged
inerense, Pretreatment with hexamethonium or reserpine prevented both
the myocardinl stimulation and the incrense in coronary blood flow. The
nuthory consider the action of nicotine to be o combination of a direct
vasoconstrictive effect and an indirect catecholamine-releasing vasudiluting
effeet,

Purt
et al,
1668,
U.S.A.
lise),

22 mongre! dogs

1. (14) Intravenous nicotine
50 ug./kg./minute for 3-4
minutes

I1. (8) Propranolo) pretreat-

ment, then 50 ug./kg./minute

nicotine for 3-4 minutes

1. Nicotine produced a definite incvease in the force and velocity of left
ventriculur contractiun,
II. Pretreatment with propranolol produced (relative to results of Group I}:
(a) A further increase in left ventricular esystolic pressure.
{b) A decvense in velocity of shortening.
(e} A significant increase in left ventricular end-disstolic preesurc,
The authors conclude that propranolol probably impairs the norepinephrines
like cffects of nicotine on the myocardium while enhancling its peripheral
vasopressor effects.
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TaBLp A20.~—Ezperiments concerning the effects of smoking

and nicotine on animal cardiovagscular function (cont.)

Comments

Author,

year, Number and Smoking
country, typeof procedure
reference population

Balazs Beagle dogs with lesions I. Normals (3-6 per experiment);

et al,, induced in myocardium by (a) 4 ug./kg. intravenous
1969, either: (1) Isoproterenol nicotine, (b} 40 ug./kg.
U.S.A. pretreatment, or (2) intravenous nicotine.

(16}, ligation of the anterior

descending coronary artery,

I1. Experimental (3), 4 xg./kg.
intruvenous nicotine

I. (a) No evidence of arrhythmias; {b) A single or a few ectopic beats
in 2/3 normal dogs.

II. Extrasystoles noted in 2/3 animals during the first day after cessatfon
of the arrhythmia induced by the lesion alone, but not thereafter,
These and nicotine-induced arrhythmias were of a short duration.

Greenspan  Cardiac muscleisolated from  Nicotine 2-100 yg./cc. in

Nicotine perfusion produced:

et al, the right ventricle of 10 Tyrode's solution perfusate, (1) An increase in myocardial contractile force apparently independent
1969, adult dogs. of adrenergic innervation.
U.S.A. {2) An increased automuaticity of the Purkinje fiber system apparently
(74). due to release of catecholamlnés from chromaffin tissuc stures,
{3) A decrease in conduction velocity.
The authors conclude that the latter two effects probably predispose to ar.
rhythmia formation,
Saphir and 88 mongrel cats Nicotine 5-12 ug./kg. injected I. Mesenteric injection of nicotine was followed with 1-2 seconds by:
Rapaport, intraarterially to mesenteric (a) Increased left ventricular systolic pressure (LVSP),
1969, circulation. {b) Increased gystemic resistance,
U.S.A. {¢) Enhanced myocurdial performance.
(168). I1. Left ventricular injection of nicotine was followed by:

(a8} Increased LVSP.

{b) DBradycardia.

(c) Enhanced myocardial performance greater than that
mesenteric-injected group,

I1I. Pretreatment with phenoxybenzamine diminished the increase in LYSP
while prupranolol pretreatment diminished the enhancement of my-
ocardinl perfurmance while LVSP still showed a aignificant increuse.

1V. Moesenterie sympsathetie nerve section led to a diminished reaponse,

The authors conclude that the cnrdiovascular responses to nicotine may be

neurogenic in nature with receptors distributed in certain abdominal
arterive,

scon in
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TaBLE A20.—Ezperiments concerning the effects of smoking and nicotine on animal cardiovascular function (cont.)

Author,
year, Number and Smoking
country, type ot procedure Comments
reference population
Leb et al., 12 mongrel dogs and Nicotine 100 xg./kg. for Effective Corunary Flow (ECF) is that part of the totu! coronary flow
1970, CBF measured with use of 2 minyte intravenously, (TCF) which is “effcctively ' involved In nutrient exchange.
U.S.A, Rb3 and digital counter, Nicotine injection was followed by:
(120). (1) 96.6 percent increase in TCF.

(2) 61.! percent Increase in ECF,

(3) 73.1 percent increase in myocardial oxygen consumption and analysls
revealed that capillary flow increased almost proportionately to mye
ocardial oxygen consumption whereas the increase in TCF was far
in excess.

(4) Definite increases in cardiac output, heart rate, left ventriculur work,
and nortic pressure,

Ross and 10 dogs undergolng Nicotine 10-100 ug. intra- Nicotine injection was followed by:
Blesa, inatentancous coronary coronary injection. (1) lncreased contractile force.
1870, arterial low measurement, (2} Decreased myocardial contraction time,
U.S.A. {3) Decrensed time necessary to reach peak tension.
(160). (4) Dcereased total stroke systolic CBF,

(5) Incroased tutal stroke diastolic CBF,
(6) Increased total stroke CBF,
(7} Changes similar to intraarterial epinepbrine.
(8) Changes blocked by pentolinium pretreatment,
(9) No change in heart rate or blood pressure.
The authors conclude that catecholsmines released from the ventricular
myocardium mediated these responses to nicotine.
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TaBLE A21.—Experiments concerning the effects of smoking. and nicotine on the cardiovascular system of humans

A
;::xgr, Number and Smoking Heart Blood Electrocardiogram Stroke Cnrdiac  Coronary
eountry, type of procedure rate pressure  ballistocardivgram volume output blood Comments
refercnce population flow
Russek 1. 28 healthy 1 standard and 1 I. Increase., Increase. EKG: Denicotinized ciga-
et al, male amokers denicotinized 1. 16/28 showed rettes evoked changes
19586, 21-60 years cigarette. significant of a lesser degree
U.S.A. of nge (aver- changes. in normals angd CHD
(1e4), age 42). 1I. No sig- subjeets, but in the
11. 87 male patients II. Increase. Increase, nificant latter group there
with overt changes. was no aignificant
clinfeal CKD BCG: difference between
42-70 years of ) SN these changes.
age (average 11, 18/37 showed
54}, 6 were significant
nonsmokers. change.
Bargeron 14 of 30 healthy 1 cigarette Insignificant Increase. . Definite  Coronary vaacular
et al, sdult male vol- inhaled at increase, increase. resistance fell
1987, unteer smokers intervals of significantly.
U.S.A. and nonsmokers 20 seconds. Myocardial 0,
(7). who underwent

successful
catheterization
18-53 years

of age,

usage underwent no
gignificant change.
Pyruvate extraction
fell slightly.

Authors consider
lack of incrense in
beart rate as due to
baseline apprehensive
tachycardia.
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TABLE A21.—Experiments concerning the effects of smoking and nicotine on the cardiovascular system of humans (cont.)

Ayu:uhxgr' Number and Smoking Heart Blood Elecctrocardiogram Stroke Cardiae  Coronary
country, type of procedure rate preasure  ballistocardiogram volume output blood Commenta
reference population flow
Regan 7 malcs with 2 standard Definite Definite Increase, No signi- Myoccardial 02 consump-
et al,, bistory of cigarettes in increase. increase. ficant tion rose slightly in
1960, EKG-proven 25 minutes change, Joutof7.
U.S.A. myocardial inhaled at The author considers
(154). {nfarction minute that the EKG changes
undergoing intervals. noted on smoking are
cardiac ca- probably due fess to
theterization, decrensed caronary,
blood flow than to
incrcased workload
{oxygen neced) where
oxygen supply docs
not increase,

Noted no evidence of
myocardiat ischemia
during smuoking.

Thomas and 113 cliniecally One atandard Definite Definite Definite Definite Pulse pressure showed
Murphy, healthy young cigarette increase, increase. increase. increase. a decrense,
1960, males, smoked at Smokers responded
U.S.A. own pace. slightly but signi-
(186),

=+
-+

ficantly more
actively than non-
smokers.

BCG changes were
incrensingly common
with increasing age,
weight, and serum
eholesterol.




TaBLE A21.—Ezperiments concerning the effects of smoking and nicotine on the

cardiovascular system of humans (cont.)

Auther,

year, Number and Smoking Heart Blood Electrocardiogram Stroke Coronary
country, type of procedure rate pressure  ballistocardiogram volume blood Commenta
reference population fMlow -

Von Abn, The author Cigarette Increase, EKG: Slight ST EKG changes more

19690, reviews a smoking, segment prominent in young,
Sweden series of depression ¢linically heaithy
(202), experiments and T-wave subjecta than in
performed flaltening, older, habituat
between smokery, Intra-
1944-1954. venous nicoline and
smoking showesl
identicnl cardio
vascular efects.
Smeking elicited
angina pectoris in
A number of CUD
patierts,

Irving and 5 normal males, (a) Sham smoking. (a) No No change. (a) Nochange Cerdiac output
Yumamoto, 15 patients with change. measurcd by dye
1063, diseases not dee  (b) Non-inhalation (b) No No change, (L) Nocbange, Na change. dilution technique.
England fined, 19-66 years amoking. change.

(89}, of age, allmod- (¢} 2standard (¢) Definite Widened (c) Definite
erate-heavy cigarettes in increase. pulse, increase,
cigarette smokers, 10 minutes. pressure.

(d) Nicotine 0.6 (d) Definite Definite (d} Definite
mg. intra- increase, increase. incresse,
venaously,

Tt
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TABLE A21.—Experiments concerning the effects of smoking and mnicotine on the cardiovascular system of humans (cont.)

Author,

year, Number and Smoking Heart Blood Electrocardiogram Stroke Cardiac Coronary
country, type of procedure rate pressure  ballistocardiogram volume output blood Comments
reference population flow

Pentecost 1. 14 volunteers  Single cigarette Definite Definite 110 27 percent
and with clinical smoked at own increase increase percent increase.

Shilling« CHD, 13/14 rate in 6-7 in all in all increase,

ford, smokers, minutes, groups, groups,

1464, average age

U.S.A. 39.5,

(139). 11. 6 patients I Inter. Interme-
with angina mediate diate
pectoris, all change. change.
smokers, aves
rage age 43.4.

I11. 14 patients 1I1. 8 per- 1 percent
with history of cent increase.
definite myo- decrease.
cardial infarc.
tion, al) smok.
ers average
age 54.1,

Fruuk] 6 male and 3 2 standard Definite No signifie No signifi The author contrasts
el al, female patients cigarettes in incrense cont changes cant this response with
1965, with henled 10 minutes at al rest at rest or changes that seen among
U.SA, myocardial infare- rest and under and at during at rest or healthy young
(t7). tion 48-69 years graded exercise, exercise, exercise, during individuals.

of age 2/8 non- exercise.

smokers,
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TABLE AZ1.—Erperiments concerning the effects of smoking and nicotine on the cardiovascular system of humans (cont.)

Author,
yenr, Number and Smoking Heart Blood Elvetroenrdiogrum Stroke Cardiac
countiry, type of procedure rate pressure  hallistocordiogrum volume output Comments
reference populntion
Sen Gupta § healthy male 1 untipped Incrense Increase No ¢hange.
and Ghosh, nonsmukera. cigurette in in all inall
1967, 8 henlthy male 5-7 minutes. groups. groups, 6/8 showed ST
India smokers. chanyes.,
(171), 6 patienty with Allshowed ST
CHD, nonsmokers. and T-wave
5 putients with changes.
CHD, smokers. All showed ST
36-64 years of age, and T-wave
chunges.
Aronow 10 male patients 1 standard high Definite Definite Product of systolic
et al,, with classical nicotine ciga- increase. increase. blood pressure and
1068, angina pectoris, rettein 5 henrt rate showed o
U.S.A. 32-59 years of age minutes. signiticant increase’
(5). on smoking while le
ventricular cjection
time values did not.
All patients developed
angina more rupidly
under a cunstant
exercine fund if they
had smoked before
exercining,
b
Kerrixan 24 male and 1 2 fltered clgu- Definite Definite Curdine The lucreune In
et &), femnle healthy rettes in 16 ficrease e renke ndex, cnrdiae index, heart
1068, smokers, average  minuter with under under rest Definite rute, and hlusd
U.S.A. uye, 46, meunures tuken rest and wnd exerelse fncreune pressure during
{10¢g). Emaleund 2 ul rest ond during exereing conditions, under rest exvrelse with amuokh
femanle henlthy exercise. conditivny. und wins Lhe sumi of such
nonsmokers, exerclse fncreanes seen with

average age 33,

conditiony,

amoking or exerciae
sepurately.

Neither geoup uvhowed
inereasva in perls
Pheond vascular
revintance,
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TABLE A21.—Ezperiments concerning the effects of smoking and nicotine on the cardiovascular system of humans (cont.)

Author '
year, ’ Number and Smoking Heart Blood Electrocardiogram Stroke Cardiac

country, type of procedure rate pressure  ballistocardiogram volume output Comments

refercnce populntion

Allison 30 healthy male 2 standard ciga- Definite Increase. Increase fol- Definite deerease in
and Roth, subjects. rettes smoked increase. lowed by pulmenary blood
1969, 19-569 years of in 12-16 minute decrease ~ulume a3 indicated
U.S.A. age. period, within 20 by impedance methods
(. minutes. of thoracic pulse

volume,

Aronow and 10 male patientn 1 low nicotine Definite Definite All patients developed
Swanson, with classical cigarette in increase. increase. angina soonerif
1969, sngina pectoris. 8 minutes. they amoked belfore
U.S.A. 32-59 years of exercising,

(7). age.

Aronow and 10 male patients 1 non-nicotine No change. No change. No difterence noted
Swanson, with classical cigarette in in time or onset
1969, angina pectoria. 5 minutes. of excercise-induced
U.S.A, 32-69 years of angina between
(). age, smoking and non-

smoking procedures,

Marshall 42 normotensive 3/4 of one standard Insignificant Insignificant Blood pressure response
et al, healthy male clgarette. increase. increasc. to cold pressor test
1969, prisoners noted to be greater in
U.S.A. 18-50 years of
(129).

age.
13 nonsmokers.
16 moderate
amokers.

13 heavy smokers,

heuvy amokers.

Presyncopal reactions
to 40 degree head-up
tilt more frequent
in smokers.
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TABLE A22~—FEzperiments concerning the effcct of nicotine or smoking on catecholamine levels

Author, year,

Number and

country, ty pe of Procedure Results
relerence subject

Watts, 11 doge 0.02-0.60 mg/kg. Nicotine adminlatration wns nssociated with algnificant Inereanscs in perlphera) arterinl
1960, nicotine intravenously. epinephrine levels. Ganglionle blocking agents provented this effect.

U.S5.A.
(203).

Westfall 22 mongrel doga Cigarette amoking via Regular cignrette smoke evoked a statlstically significant incrcese in adrenal vein,
and Watts, tracheal cannula; vena cava, and femoral artery levels of epinephrine, Cornsilk cigarette smuke cvoked
1963, 1 cigarctte/8 minutes no change.

U.S.A. for 36 minutes,
(210),

Westfall 21 male volunteers 3 cigarettes smoked in Smoking at rate noted for 2%% hours evoked a significant incrense In urinary epine.
and Watta, approximately 26 30 minutes, phrine, but not norepinephrine levels.
1864, years of nge;

U.S.A. 11 nonsmokers,
(211), 10 smokers.

Westfall et al,,
19686,
U.S.A.
(2039).

Mongrrel dogs

Standard cigarette smoke
exposure via endotracheal
tube. Smoke inhnlation

every third
8 minutes.

ingpiration for

Smoke inhalation evoked a rise in cardinc cutput, stroke veolume, blood pressure, snd
plasmn catecholamine levels. Pretreatment with propranolol diminished the enrdiac
cutput and stroke volume responses but increased the blood pressure response—the
latter effect Jue to the release of alpha-receptor activity by beta-Llockade.
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TABLE A23.—Experiments concerning the atherogenic effect of nicotine administration

Author, yesr,

country, Number and type Procedure Results
refercnce of animal

Adler et al,, Rabbita Nicotine 1.8 mg. intravenously in § percent The authors noted an arterionecrosis of the aorta, alfecting mainly the
1806, solution 6 of 7 days per week for more than inner muscular layers. Macroscopically, early changes consisted of
US.A, 4 months, emnll areas of calcarcous ridging and aneurysmal dilatation without
(z). notable fatty degeneration or intimal discontinuity. Microgcopicaily,

early changes appeared in the muscle cells of the media, and "chalky”
deposits were noted between the elastic fibers,

Hueper, I. 6§ mongrel dogs. Nicotine subcutaneoualy. Increasing dosage up 1. 4/6 animanls died of infection and showed marked cdema and focnl
1943, up to 2.5 cc. of 3 percent solution fur 1 hyalinization of the media of the sorta and large clastic arterics,
U.S.A. month, 2/6 animals were sacrificed and showed thickening and hyaliniza-
(8¢). tion of the walls of the coronary artevies and edema of the mudia

as well as endothelial proliferation of other arteries,
II. 60 rats. Increasing doses up to 1 c¢. of 1 percent I1. Much less aortic involvement than that found in the dogs: infre-
solution for 1 month. quent arteriolar changes consisting of fibrosis and thickening of
the media.

Maslova, Rabbits I. (10) Nicotine subcutaneously 1 percent 1. Aortie wall--ncute swelling of elastic fibers with focal fragmenta-
1956, solution 0.2 cc. daily for 115 days. tion and partial disintegration—no intimal fat deposits seen.
USSR Coronary vessels—thickening of the vessel wall—no fat deposils,
(130). II. (14) Nicotine plus 0.2 grams cholesterol 1I. Aorta—‘'massive’ deposits of '‘cholesterol” in the intima and vasa

per day, vasorum with “loosening” of the aortic wall, Coronary vessels—
the larger vessels showed moderate fat deposition snd the smaller
vessels showed swelling of the elastica.
ITI. (10) Cholesterol only. 11I. Aorta—isolated lipid depusition in the arch and ascending portivns
only. Coronary vessels—no fat depusition,

Czochra- Rabbite I, {10) 1.0 g, cholesterol/day for 100 Index of nortic lesion density {cholesterol infittration):

Lyyanowicz days. [. 2.5,

etal, I1. (10) Cholesterol plus 0.0015 g. nicotine/ I 3.4

1959, day intravenously,

US.A, II1. (4) Nicotine only. IT1. No sortic lesions noted.

(i6),
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TABLE A23.—~-Experinents concerning the atherogenic ¢ffeet of nicotine administration (cont.)

Author, ycar,

country, Number and type Procedure Results
reference of animal

Wenzel et al, Rabbits 1. (12) Controluntreated. General findings: Marked aortic pathologic involvement was noted in all
1900, 11, (12) Contralidiet plus 1 pereent cholestevol-treated groups; however, no difference was noted between
U.S.A. cholesterol and 5 percent cottonseed Group I and Groups IV, V. and VI
{1e7). oil added. Curdiac histopathology:

TII. (12) Control diet plus oral I, No change.
nicotine 2.28 mg./kg./day, 1T, Advanced atherosclerotic changes in the subendocnrdinl vessels,
1V. (12) Regimen 11 plus oral nicotine 111, Thickening and fibrosis of coronary artery small branches.
2.28 mg./kg./day. IV.-VI1. More severe changes with greater fatty metamorphosis ond
Y. (12) Regimen ]I plus oral nicotine actual early myocardial necrosis, but no dose-dependent ef-
1.42 mg./kg./day. fects observed.
V1. (12) Regimen 11 plus oral nicotine
0.57 mg./kg./day.

Thienes Newborn rats and Nicotine subcutancously up to 5 mg./kg. No arterial pathology noted. Medial degeneration seen more {requently
1960, mice. twice daily by the end of 1 month. in controls, Supgests that older animals Le used.

U.S.A. Animals autopsied at 1 year,
(184). .

Grosgogent Male rabbits I. (10) Nicotine subeutaneouslty 0.76 Significant differences in aortic subendothelial fibrosis between control
et al,, mg./day. and experimental groups noted only in Il and IV. In group IV, the
1965, (10) Controls—saline injected. nicotine-treated group showed more severe ¢hanges.

France Snerificed at from 20-120 days,
(75). I1. (27) Sameas Group 1.

(27) Controls—anline injected,
Sacrificed ut 90 days,

1, (66) Nicotine subrutancounly
0510 me./day.
Sacrificed nt 40 daye,

1V. (24) Nicotine subcutancously 0.76
mg./duy.
(24) Controls—saline injected.
One-half of each group nte cholesterol-
enriched diet (0.5-1.0 percent choles-
terol added) .
Sacrificed at 60 days.
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TABLE A23.—FEzxperiments concerning the atherogenic effect of nicotine administration (cont.)

Author, year,

country, Number and type Procedure Results
reference of animal

Hass et al, Male rabbits Nicotine Dict Vitamin D
1966, 1. (8) Control Control Control I. Infrequent medial calcific disease without lipid localization,

U.S.A. 1I. (7) Control Cholesterol Cuntrol I1. No medial calcific discase but frequent intimal atheruma formation,
(80). III. (14) Nicotine Control Caontrol II1. Rare calcific medial degeneration; no intimal atheromatous discose.
1V, (15) Nicotine Cholesterol Control IV, The largest number of atheromatous lesions,
V. (9) Control Cholestereol Vitamin D Y. No medial calcific disease,
VI. (14) Nicotine Cholesterol Vitamin D VI, Consistent medial calcific disease.
(Sacrificed at various times)
Control—no treatment.
Nicotine—subcutaneous injections in oil—
increasing amounts 2 times per week,
Vitamin D—subcutaneous injections up to
6-8 x 108 TV,
Cholesterol—250-500 mg. cholesterol added
per 100 g. diet,

Choi, Albino rabbits 1. Nicotine 1-5 mg./kg./day intraperi. 1. Increasing nicotine dosages were associated with decreased atheroma

1967, toneally. formation (findings not statistically significant).
Korea Cholesterol 1 g./day (in varying II. Nicotine ulone produced no atheroma formation bul was associated
(42). combinations with controls), with the presence of mortic media! calcification und cendothelial
I1. Nicotine alone. hyperplasia.
11, Cholesterol alone. {Sacrificed at 60 days) III. Cholesterol alone was assotiated with a definite increase in stheroma
formation,

Stefanovich Female albino I. (10) Diet supple- Percent of aortic In both stock and cholesterol-fed animals, nicotine was alyo noted to
et al,, rabbits, mented with 2.0 surface tnvolved increase aortic triglyceride content and to decrease aortic free cho-
1969, percent choles- 1eith lesterol content,

U.S.A. terol. Nicotine ine  atherosclerosis
(178}, tramuseularly 1. 9.4
2.78 mg./kg./day, 1. 5.7
5/17 days. 1L 0.1
| 11, {10) Cholesterol 1v.
] only.

III. {10) Nicotine only.
IV. (10) Control.
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TABLE A25.—Expcrinients concerning the effect of smoking and nicotine upon blood lipids
(Human Studics}

Author,

year, Number and Smoking Plasma free Serum Serum
country, type of procedure fatly acids cholesterol  triglycerides Other Commenta
reference population

Puge 13 mnle und 2 nonfiltered No change, Scrum lipoproteing
et al., 7 female cigarettes No change (10 subjects),

195, lnburatory in 10 minutes
U.S.A. workers and blood
(1ér). 17-5] years levels
of uye. measured
over 30-
minute
period.

Kershbaum 31 mate 1. 17 aubjecty Mean rive No change. Nuo change, The suthors conslder the ine
vl ol pulients or ymoked 2 1, 401 pkq/l, crense among controls to be
et wtudl 16-72 non-Niter 198 aliy /L. due Lo fasting.

U.S.A. years of age, cigarctics 11 2722804
{104). T normuls, in 10 pka.s .
7CHD, minutes.
17 other II. 9 controls.
medical ITL 6 subjects
dingnoses, smoked 6
clgnreties
in 40
minutes,

Kershbaum 1. 17 ale 1,11, 111, Mean risc No difference found between re-
ctal, patients 2 non-filter 1. 858 uEq./I. gulty following inhalation or
1962, with healed  cigarettes in 1320 wEqg. /L. noninhalstion.

U.S.A. myocanrdial 10 minutes. 111, 292 pEq./1., Statistically wignificant difference
(1us), infurctions. 1V, No smuking. 1V. 20 xEq./L. found betwe m increases {n
IT. 16 non-CIID Groups I and 11 and

IR
v,

putients.
T normnly,
1Y normals.

Group L
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TABLE A26.—Laperiments concerning the effect of smoking and wicotine upon blood lipids {cont.)
{Human Studics)

ISM == Smokers

NS = Nonsmokers]

Author,
year, Number and Smuking Plasma free Serum Serum
country, type of procedure falty acids cholesterol  triglycerides Other Comments
veference pupulation

Kershhaum
ot al.,
19631,
U.S.A,
[N

11 normal
patients,

9 standnrd
cignroetten
{n 3 hours.

Samples at
10, 20, and
40 minutes
ol smoking
neriod.

Definite increase
at start of
smoking period,

3 patients with trime-
thaphan cumphor-
sulfonate (Arfonad)
pretreatment and 8
formerly adrennlectos
mized paticnts showed
cither minimal or no
elevation.

Both free and total urinary
catecholamines inereased with
smoking and the avthor
considers them ns modintors
of the FFA incrense.

Konttinen
anil

Itagnsalmi,

1063,
Finland
(1),

40 henlthy
moderate
smikers
1V-20 years
of age,

Fed at fat meal
and then 20
were alluwed
to smoke
cignrettes of
knownenicotine
content uver 6
hour period
{approximately
23 cigarettes
consumed).

NS-—definite
inerease nt

No change

in cither
G hours. group,
SM —~delinite

tnerease ul

6 hours,

NS —definite
incrense
at 2 hours,

SM—slight
incrense
at 2 hours,

Kedrn
et al,
TGRS,
I'oland
(101).

37 male and 3 cignrettes
5 female
muedieal
students

smoked in
rapid succession
and siumples
taken nt 10

wndd 30

nunutes,

22-23 years
of ake.

No change. No change,

Beta-lipoproteins defis
nite increase.

T
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TAuLE A2D—Leperinents concerning the effect of swalcang and wicatine wpon blood Tipids (cont.)

lhiman Studies)

Author,

year, Number and Smaoking Plusma free Serum Serum
country, type ol procedure fatly acids cholesterol triglycerides Other Comments
reference population

Frankl 5 male and 1 2 standard No chonge, Subjects were in nonfasting,
etnl, female cigarettes nonhasal state,

166, henlthy inhaled in
U.8.A, amnkers 10 minutes,
{60}, 2400

yeurw of nge,

Kershbuum 43 normad muale 1. Terminal I Indefinite Cignr smoking in 11 gubjects
vtal, heavy cigarette segment of inerense. shuwed an intermedinte Ine
1966, ur cigar cigar in 20 1. Definile crease in the exerction of
U.8.A. smokers, minutes—16 increase. urinary catecholamines as
(106), 21-40 yearg subjects, T Tncvense with compared to that with cigu-

of age. I1. 3 cigarcttes inhalation rette smoking.

in 20 minutes grcater than
15 subjects with non-
(including 6 inhatation
from group I}, in every

I11. Cigarctte subject,
inhalation or
noninhalation
6 subjects,

Klensch, 56 obscrvations 1 standard Definite Indefinite incrense in venous
1066, on student cighrette increose. epinephrine levels,

Germany smokers 20-24 in 4 minutes,
(118),

years of age,

FFA measured at
16-25 minutes.




TABLE A25.—Experiments concerning the cffcct of smoking and nicotine upon blood lipids (cont.)

{Muman Studies)

Author,
year,
country,
reference

Number and
type of
pupulation

Smoking
procedure

Plasma [ree
{atty acids

Serum Serum

cholesterol triglycerides

Comments

Murchison
and
Fyfe,
194G,
Scotland
(189).

8 male and 4
female mod-
erate smokers
with various
disenses 37—
67 years of
age.

2 cigarettes
in 15 minutes,
1. Lit-ciga-
rettes,
II. Unlit-ciga»
rettes,

1. Definite
increase.
11. No change.

No change. No change,

No change. No change,

Both regular and sham smokers
showed significant increnses
in concentration of serum
oleic acid and significant
decreases in concentration of
serum paolinitic acid.

Kershbaum
et al.,
1067,
U.S.A.
(105},

o

normal
heavy
vigarette
smokers
28-45 years
of age.

Various types
of cigarettes
of known
nicotine
content,

Regular cigaretles,
filter cigavettes,
chnyeaal-flter
cigarettes, pipe
tobneco plus
cignreties all
showed similar
increase in FFA.

Lettuce leaf
cigarettes had
negligible effect.,

Both catecholamine and
nicotine excretion rates showed
responses Lo the various ciga-
vettes similar to that of the
FFA response,




TABLE A26a.—FExperiments concerning the effeet of smoking and nicotine upon blood lipids

(Animal Studies)

ANIMAL AND IN VITRO STUDIES

Author, Number
year, and
country, type of
reference  population

Smoking
procedure

Plasma free
fotly acida

Serum Serum

cholesterol triglycerides Other

Comments

Wenzel and 48 male

Beekloff, New
1958, Zcoland
U.8.A. white
(208). rubibits,

I. Untreated control—
12 subjects,
I1. Regrular dict plus

0.1 percent cholesterol—

12 subjects.
1T, Regular diet plus 2,28
mg./kg./duy nicotine
in water—12 aubjecta.
1V. Dict plus—

(a) 0.1 pereent cholestero!

(b} 2.28 mg./kg./day

nicotine in water—

12 subjects.

Group Il and IV
showed an im-
mediste in-
crense in plasma
cholestero) nnd
phospholipids
with a level-
with s leveling
of response
at 4 weeks.

Group IV showed
a furtherin.
crease ot 8-12
week period.

The nuthors consider an el-
evated cholesternl/ phos-
pholipid ratio to be a
notable indication of
stherogenic susceptibility,
The concomitant inerenge
in phospholipids with the
chiolesterul may negate
the impuvtance of nico-
tine-induced hypercho-
lesterolemia as an
atherogenie stimujus,

Kershbaum & mongrel

Intravenous infusion of 20
mg./kg. nicotine
in 20 minutes.

Definite increase in
13/15 observalions,

ct al., dogs.
1061,

1.S.A.

(104).

Kershbaum 20 adult
etal, mongrel
1965, dogy.
U.S.A.

{107).

1. 9 reccived TM nicotine
dnily for 6 weeks;
up to 1 mg./kg.

I1. & placebo injection.
ITi. 6 control,

7. Significant increase
in 8/9 dogy,
IT. No change.
11I. No change.

No change
inany
group.
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TABLE A20a.—Ezxpertments concerning the effect of smoking and nicotine upon blood lipids (cont.)

(Animal Studies)

ANIMAL AND IN VITRO STUDIES

Author, Number

year, and Smoking Serum Plaama free Serum
country, type of procedure triglyeevides fatty acida  choleatero} Other Comments
reference  population

Kershbaurm 28 adult Intravenous infusion of nicotine,

et al, mangrel
1966, dogs.
U.S.A,

(108).

No change,

The authors report ovn the
results of the use of ne-
thalide (a DBeta-adveners
gic blocker), phenoxys
benzamine, and chlure
promazine to block the
FFA response to nicotine,
Only nelhinlide way sue-
cegsful und this constle
tutes an indiention that
nicotine stimulintes Heta-
ndrenergic recentors to
velease catecholumines
whirh, in tuvn, stimulate
the release of FFA.

Kershbaum Sprague- Nicotine perfusion.

et al., Dawley
1967, rat
U.5.A. fat-pad
(110). tissue,

Although nicotine pevfusion
was not associated with
FPA release from fat tise
sue, epinephrine did
produce o sipnifieant ine
crvase in FFA release.
The authory conclude
that the sympathetic
neryous system modiates
the FPA respanse to
nicotine in the intact
nnimal,




S¢T

Author,
yrar,
tountey,
reference

Number nnd
type ol
population

Tasir A26.—FEaperiments concerning the effect of earbon mononide exposwre upon blood Lipidds

Smoking procedure

Hewnufts

Kjeldsen
onil
Damgnsrd
1968,
Denmark
(11s).

& male students 23-27
yeurs of agoe.

Five daily one=half houy exposures
to 0.5 pereent CO for 8-10 days.
Overall mean COHU resulting
wis 12,5 perecent.

No significant changes in totual fatly acide, phogprholipdds, or triglyecorides.,
Choleaterol showed o significant incrense only during the last 3 days of
exposure.

Kjeldsen,
1969,
Denmark

11y,

72 temale nlbinu rubibita:
1. Rexular diet, 24
aulijeets,
11 Regdae diet plus
L percent choles-
tovel, 24 subjects,
L Regalin diet plug
2 pereent choles-
teroel, 24 subjects,

. 12 control and 12 expoyed
to wrndunily inercasing CO
copventrntivng (1015 0.40
pereent) over i d-weck

peviod.
12 control and 12 exposed W

0,020 percent CO for 35 days.

!

. 12 controt and 12 exposed to
to 0.020 pereent CO for
7 weeks, then 0,046
percent CO for 3 weeks,

1. Serum cholesterol cuncententinns vose vapidly and then remalned slightly
above contiod values fur the dewoek peviod,

1. AL 35 days, the merum chiolesteral conventeation in the exposed gioup win

\ tintes that in the contyral group,

L Serum cholesterol concentrationy among those exposed were sigmilicuntly
higher than those in the control group fov & weeks of the 10owerh period,

Kieldsen,
16y,
Denmark

(reay.

24 castvited male nlbino
vabbits, Ryl dict
plus & peveent
cholesternl,

12 controt und 12 maintained at 10
prevent oxypren levels for i
weeky, then W percent for 2
wicks.

Serum cholesterel and triglyceride concentratiuns rose to significantly higher
Jovels during % of the 8 weeks. No changes noted in serum phaupholipids,




