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Although the question of the injurious effect of smoking on the body has been discussed for more than a 
century, it still cannot be considered fully settled. In, particular, imufficlent study has been #yen  to the question 
of t~,e action of nicotine en the heart and the blo,xt vessels. 

E. A. Zhebrovsky [3] and A. Z. Kozdoba [4] attempted to reproduce atherosclerosla experimentally by the 
intravenous injection of a solution of nicotine, but their work was not very convincing, since the changes produced 
ha the blood vessels of rabbits were not identical with atherosclert~sLs in man. The changes in ~ e  rabbits'aortas 
which took place under of the influence of nicotine we[e focal necrotic lesions with subsequent deposit of lime; 
other toxic substances also evoke these same changes in the blood vesselt. 

Great credit in the study of atherosclerosis goes to N. N. An~chkov [1, 2] and his coworke~), who r e ~ d u c e d  
atherosclerosis in animals by prolonged feeding with pure cholesterol. 

We used this model in the work described here, tho object of which was to ascertain the effect of nicotine 
on the development of alimentary hypercholesterolemia and experimental atherosclerosL* in rabbitg. In connec- 
tion with this the morphological changes were studied in the aorta and the coronary vessels of animals which had 
received nicotine and of animals in which experimental atherosclerosis was induced by nicotine and cholesterol 
simultaneously. 

E X P E R I M E N T A L  M E T H O D S  

Rabbits of the chinchilla breed 8 to 10 months old and averaging 2 kg in weight were used as experimental 
a n i m ~  All the animals were kept under identical conditions and received the same feed. TI~ experiment 
lasted 115 days. The animals were given nicotine and choleste,ol every day except holidays. 

The rabbits were divided into three groups. The first group (10 animals) received 0.2 ml of a 19 ~oIution 
of nicotine daily; later their dose was increa~ed, as they were observed to l:ecome graduaUy accustomed to the 
nicotine(in those cases in which they did react to the Introductioo of the Ix,i.sea at the beginning of the experi- 
ment. the reaction ceased to appear after a few days). 

The second group (X4 rabbits) receivec) the same amount of nicotine daily and, in addition. 0.2 g ct~des- 

terol per os. dissolved in 2 ml sunflower oil,, 

The 10 rabbits in the thi:d group, the ,:ontrol group, were given 0.2 g cholesterol daily, dissolved in 2 ml 

sunflower oil, but received no nicotine. 

We deliberately selected comparatively smaU doses of cholesteEol fcr both the control and the experimental 
rabbits in order to be able to determine mot .~ . precisely the difference in tile degree of development of at~eroscler- 

o ~  ha them. 
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r162162 I ,- 1;: d.1,. lilt- , h,,h-~f,.rol, ,~tllt Ill ill !I,t" l,l,,,,,l oi Iht" :'t~i,;t,d ; ~)l lilt: dir.~l z,*~ t t ' l '~ l l ld  }~fOll|'lg W~I~. c{k'lcrv~illed 
I~.V I.;ll " .III | I 'S l i l t ' I l l , k | .  ';I l i l t '  ..~ld tq lilt" ~ \ ; ,C l i~ , l , ' l l l  all the I ,~bb l l s  v.'~:l,' l 'illed | r  invl,,d~.'itn3', ]~t-1:, lal[', ,~d air 
i~llo I1,,- ,u~rnl ~t'it~. "Iv, tilt" | "OMlllOrtCiII  di~: : t '~ ' l i t~l  th t :  ,'lt~ll~l itl iI'~ w l l ~ h t  h ' l lVt lp  I , ~ : c l | l t : r  W i t h  t i l e  t lC;ll ' t  :; , 'as prl,~- 

pared. 

"t'ht'~ .~ p.~H~,C,~L~l~,h*!;tcal vx:u~in,~tl~l ~.a~ ~;tdtr ~)f tilt: at~rta a,ld lilt," ('t~rt~lla:r'j vcs:,els. Ihi the fre~c.;lng 
mk'r,,ronlr .~ct'Ii:~il5 were illddr fo r i~icr,~c~)py ~r~l!l the ~r of at~rla pr~.viott.~l;r t31~t.'n lit the !l|ora~-h:- ~ect/on 
I ro~ll cac]l prcl~ar;llio~l..Kct'lLt~lns ~ r  3150 prepared fit)ill lilt: heart at its ftlUlldell~l~ ill ~rdcr to di~ovttrr zttty 
micr~scopic cha~Gcs which :nigh~ have takel~ plact: ill tile coronary vessels of the heart. 

The prepared spccimt:ns were slMned with hcnlatt~xylin-eosln tn order to ~hc~ any l~sMble hyal in  .Yegenera- 
ti,~n in dw nu~s~ lc riss.r Sudau III for fat, and with picrofuchsin In order to determine changes in :zhe elastic 
fibers of the bltnal vc.~elxo 

In all, we prepared 348 speclmeus: 2 aorta and 2 heart specimens [or each of the three sta|mo 

E X P E R I M E N T A L  RESULTS 

In the allimals of ~he first group, which had received only nicotine, the fdLl~-tng changes were ot~erved 
in die aorta and the coronary vessels. Macroscopic inspection revealed that the h~'~er wall was quite sm~mth 
and shiny, ~ithout an}, deposits. There was a considerable swelling In the aorta wall tn some places aer 
by homogenizariou of the muscle fibers. The elastic fibers were acutely swollen, focally fragmented, amd partly 
disintegra~.ed. There were no deposits of fat In the intlma of the aorta and the ccr re ,sel l .  
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Fig. 1. Maximum increase in the concentration of 
cholesterol in the blood in relat i~ to the original 
amount in rabbits receiving choleste rol and nicotine. 

Fig. 2. Ma~rrv.~m increase In the cma=entratlon 

of cholesterol In zLae blood in relation: ~to the 
orii~lnal concentration in rabblu of th~ lhixd 

(control) group. 

In the coronary, vessels of the heart there xtas a pronounced thickening of t!:~ walls of individual[ :medium 
and small vessels with expaosion of 1he intima. The elastic membrane of file c~-*~nary vessels was s w o ~ n ,  and 
in some places discomplexed. Pronounced plethora ef the interstitial tissues wax observed, with sta.,,es ~ some 
places. There were no fat deposits tn the walls of the changed and unchanged ctconary vessels. 

Thus. nicotine evokes conzide :able dystrophic changes tn the wails of the ac~-ta and the coronary, ~esselJ. 

In the animals of the second group, which had received nicotine and chole~e:ol ,  the amount of ~ e  latter 
in the blood gradually increased, especially rapidly after the 40th day. As will be ~een from Fig. 1, tti~ choles- 
t e~ l  content in the blood of these rabbits increased 217-945~ (5 to 10 times tn ~ a f  of them). The li.tpDd~t~ 

cf the aorta in this group of animals was considerable. 
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The deposit of lipolds in the form of platelets and spots was very characteristic; they not only occupied 
the thoracic aorta but also co~ered a considerable surface of the abdominal aorta, ex~end!ng over almost the 
whole Inner surface of the aorta, with greatest accumulations in its beginning part. in the area of the ascending 
section, the arch. and the descendi~g aorta. Histological examination revealed massive deposits of fat (cholestzro/  
ester) in the intima of the aorta for almost its whole length. Deposits of fat were also observed in the vasa vasoturn~ 
filling almost the whole lumen of the vessel. The wall of the aorta was loosened; elastic fibers were easily seen 
which in places were elongated and swollen to varying degrees. 

In the large coronary vessels the fat de~xvsits were not extensive. In the small and medium-cal iber vessels 
considerable detx-,slts of faz were visible. In the small vessels the elastic tissue was swollen and of a poor colo~. 
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Fig. 3. Prepared sI~ci mens of aortas d rabbit.1 which had received nicotine 
with cholesterol (A) and of rabbits which had received on!y cholesterol(B),  

In the control animals, those of the )Jtird group, which had received only cholesterol,  the amount of the 
latter in th~ blood Increased steadily (Fig. '?.), but considerably mote slowly and to a lesser degree than in the  
rabbits of the second group. 
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~ " l !  I t ' l l , ' *  '!~-, O ' l ~ i l L l |  , a ~ t , t l l l l t  t i t  I~ t | t ,  ' :II '~l | t t l "  I �9 111 | | l | . ' | ~o  

"~ ,:t hl*,ld d t : [ ' , ~  ll~ ll~c :t,.;., ~#L'rt" ,tl-t, ,,-r~idt ~,'bly h'~' ~trt,lp.,tv'c.-d itl ~!i~ ~ ' , ~ p  ,~1 rabblLg. On lil t  
lu~t,~r ~,'ld:~'c *'! it,t, ,~,~r ~ * ~bt.Tc Wt'rr vl.~|b.h" ,,ul'.' istdah;d l i ~ l d  tlt.p,~.ilt ire the fi~.,~| r j~latelets alld sj~)t$, 
.r I,~ ~]~t. a|t-a ,d ~'~- ~r~ h attd tht dr',:( t't.||tl}', p,~cri:~ ,d tht. ,~,trll. (~ 'er  ~[~ ~*s re~.,~alu|tle, extent thc aorta 
,.~ tbcsc , .~,blt~ was s,~ ~.e.h aud ddniu)b 

l~ t ~ l o g i c a l  r  stuall for'a| dept',sits ,~feho|e~terol et~lr  were d~:.ecte~ in the intttna of the aorta; 
in plates  ,'..*;c classic f i L ~  showrd a slight strai~5)rening ;slid an lrreg0lar swelltr~g.. 

There  were no d~ :~ i t~  t)f fat In the wali.~ t~ the small  and large r wet~seLt. 

Ti-~,::. we establL~'-~.d that in rabbits ret 'eir ~tcotlhr wlfll t'la,~les~..ol L~e 3e~re~e of Increase of choletteri~l 
iu the b lo  ~ and the d.:~:cc of development of .~theit~cler~ls was cousidt:rably ~ h e r  ~)a.n li] rabbits which had 
received c~oledtetol a l~-~ .  

The qucstio|| of ~ e  mechanism of actitm of rite tricotine aris~.-$: d,~.'~ i t  ~(.ty a r d e  fit the development of 
afl~croscte:~ls only tll~.~gh an increase of the cholesrenal or are th(." dystr%'q'Ac ~c-2~.ar~get induced by i t  in the wil ls  
of the b|~_~d vessels of -~.~g~if~cau~e ~ In order to come nearer to a solution of d-~s o u e ~ o n  we compared the 
degree ~( ~:her,~clercs~ of the aortas In the rabbits of the second and third g r o c ~  w l ~  approximately  the same 
level  of c h o l e s t e ~ .  

T ~ .  in rabbits N~t. 2~ and 30 (Fig, ~) of the control group the chole~tea;al e o n ~ :  of the blood increased 
291.-364q':. but d|ere w ~  only a sliq|tt atheroscler~,sis of fne aorta. It| r ab~ t s  No~. 1 a ~  3 of the experimental  
group the increase In c~olestetol  was approximately the same. 291-331a/~. lint r ~  a t h e . ~ e l e r o s b  was rather 
pronottnced. 

Tkis provides a V...~is for concluding that the degree of a t h e r ~ , s c l e r ~  is t~ermL-~ed not ordy by the degree 
of chote~.~olemia :  ~ s  dysuoi~.lc changes induced by nicotine In ~he walt  of t ~  aorta_ and the coronary vessels 
contrib;rr.e to the speedier  deposit oJ~ ltpolds in them.  
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