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The heart's ~eed of nowts~,nea~ and of oxygen, p~nlcularly, gr'~a~ly L'mr~a~e~ when the c~dl~c mt~cte 
|~ ovc~tr~i~'.ed du~c to vario~ fac~rs s,+~h as ~e~t ph)'s~c~1 ~ [4~ ~ai~cd blood ~ c s ~ ,  cardiac d~fcct~, 
et~. Ov~tst:a~ (ovedo~dL%) of half or all of tbc ,+~an ls often fo~d in myocard ia l  Infarc~on ar+d ~ e m :  to 
infl~.ce to som~ dcg~ ~r,e dcvelop:.n~:nt ~nd .bearing of d~c inbrctio~ 

The f~r:~dc~a! o+m~1o:ding of d~ left cardiac vca~dcle fouP, d in hyp~rton~a ~cems to have an e~peclally 
unfavorable Influence on &c devcloprz+cnt of x:~)~cardlal inf~rctio~ Co~nar/clrculatlc, n dlstufo~nc~ i~ w~ore 
freqt~ntly found. ~nd |nfarction i~ more e:Cten~ivc with w~or,c serlom after-effects i~ }~.p~rtv~{a pat ient ,  [9.10. 
lI .IS],  Th~s ~ p~rt~al|y explained by ~e  sba~pe, athcro~cle to t ic  cha~g<~ found in d~c coronary vesaeb and at~o 
by the formation of larger rour:d p~atelcts, d~ heightened pe~meabilit)- ~f t,hc va,cutar wall,, the frcqt~ent rup- 
tures of tLe ptc~tets, su~btmimal hematom~s ~nd the t en~n~,  of the ve~c, Is to ~pasrn [1.6.15,16]. "It)ere are,, 
however, other factors be~tdes raised blood pressure which affect the heart unfavorably durir~g myocardial infarc- 
tion, 

The pufpo~ of this work was to find ho~ ~:, "oh fiffluence one f a c ~ ,  functional ~,.erlcading of the myo- 
cardiui~ (circula~ry system hypeztonia), hat on the development and tY~ healing of a m y ~ r d i ~ l  infarction. 

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

The experiments were conducted on 5~ C~nchilla rabbits, mostly males, weigb.+n~ an average o f  2.000- 
2,200g. 

A heroody~mie load on the left cardiac vcntricle was c~u~=.d by cort~rictlng 2/3 of the abdoml~.al ~rtl 
under the dl-aphragm "below the celiac artery origin, aM above the odficet of the rcnll armies; arterial preso 
sure rose rapidly above the consttictlorb To disturb cor circulation, .an additional ligature was placed at 
the descending branch of the left coronary artery, always at the edge of the. Icf~ cardiac auricle below the oflgin 
of the first 1aide dght branch, which, in rabbits, goes to the posterk~r portion o-f th~ septum. Ligation of  
c~or~ry artery was done eidJer a~ the ~me. time as cc~rc~tlon of the ~c~a ot 2-12 days later. In S rabbi~, 
tbc coronary ar~ry was liga~d 2 months after coarctation of the aorta during prolonged hypertonia and hyper- 
trophy of the heart, Most of the opeaatio.~ were performed while the animab were u~dea Pentotl~tl m~tthesia, 

�9 P-'~sented at the annual scientific s~ssi~n of tl~ 1st Moscow Medical Ivstltu~ and also at the conference of th~ 
Cardiology Department of the Moscow Therapeudc Society. 
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with no art~ciflclal res~ration appatatm, f o a~oid pncmm~thorax, an incision was made ia the oeamr of the 
thoracic cavity, t~aesecting the ltemum. 

We measured the bloodpreJturc at various interval| attd alto took 3 standard and 3 precotdlal k~ad~ of the 
cardiac contrlCtlom and I t  I distance of  1.5 cm to the right and left. The clearest ~x.;alt~ "were obtained In the 
prccotdLal leadt. 

The animals died or were sacr~f|eed by aeroerabolism a t  different intervals In ordtn m ~tady the change 
In dyaamic~. The coronary ve~els of the heart (in 60% of the cases) were f ixed.~ focnumUn ut~er tnemae.  
d~eached with a conu-ast medium and examlmd on ~a~rooroentgenographs. The heart was fixed as a whole In 
10~ nemrat fotmaUa, i m p e d e d  Incello/din-psraffln and uv~lly studied on longitudinal (L~ontal) sections, but 
also on.some lateral, total hi~o-topographieal ~ectlor~ 

7ht: 2o~ ~l+:ation and sLze of  the infarctiora produced in the experLmental anirrmb were marked on c rou-  
~ect~on drawings ot .the angrier and p~terior halves of  tl-~ bears and also on lateral sections, then co~pared 
~.ith t~" ctmrrol flag. !L T~.enty-t~.o rabbttg in which ~ l y  the descending branch had been Ugatcd. were 

E X P E R I M E N T A L  R E S U L T S  

After coarctation oft,he abdominal aorta, the animals' blood pre~me usually r c ~  to 13~-140 mm of 
~:~erc,.~r;: at o,~ce and continued to r ~  rapidly during d~ da) .  following. On the 2ad-~th day, the ~ e ~ m e  was 
~C~+X~) ~t+~,~ id r~ercu.~, and after 2-3 weeks. 180-200 mm of metcuo'  , sometL~, e~ being as high as 220-240 
m~l ~f +~" ~-'~U, L o ~  eb:ervatlon (np to 2 months) on lome aaimal~, showed that r~he p r c ~ e  u s ~ l l ) r e m a i n e d  
+fi:gh the- ~ '~ tc  time ( ~60, L~0,?0~ mm of mercier2,)..~q~cnthe c~t+.maD + artery was ligatvd tn the hy~r ton ic  
.+~ !r~b, t~  + pr~'~:,,~re fell ~ 140 and ]~0 mm of me, cur),, ~ c n  m,e again. 

The ei~.oct~;+~-zrdiogr+ms t ~ e n  the f~st 2 week~ afro., cearctation of the ao:ta alm+~t without e.~ception 
,7+~ ~ changes L~ the w~vel QgS+ but the~e changes v.,re often indefM!~ and on!y occo~i,~m~ll) reI+ted to a 
�9 +: .... !' e c  ~,~ u~ t~* le.r ~Fig. ~). T.~ decline or inver*Aon of the T waves In the s~ndard and precordIal 

-~ leads was rt,~ore rcgularo Anatog~u~ rv.~:~lts were oh-  
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Fig. 1. Pl~n of locall~ation and spread of the Infarc- 
tion: a) tn co,~-ol with 1 ligation of  the anterior de- 
sceading artery and b) with ligatlon whe.  t ~  left 
cardiac v e : ~ e l e  was functionally overloaded (coam- 
tared hypertoniak I ;  ataterlor half. ~ r  from behind: 
2) pop--tier half, seen from from; 3) lateral leetlotg 
te.n from above, 

t;+laed by V, S. Sm.olensky ~V~] acid ~. Z. Me, e~oa [8], 
Durh~ artificial coatctzdc~1, the T wa~e ch~ges in 
t,h.c ~+Icctroc~rdiogr~t:: ~cre c~idcrltl) cJ~d by the 
k~)~n relative i+~ufiJci<ucy of the cc-wn~y ctrcuiation 
to~c~cr with the h~c~<~.+cd load on t!,-e hearr~ 

Threv oul ~ff the 56 rabbit, ~ed  on the operat- 
ing tab!c ~+d ]L. ,at various iiRcrvals Mter ccarcration 
of  the aorta. 

The morphological changes In the mp:mardium 
during the f~xst 2 weeks after coarctatioo of the aorta 
conslsted In a protein d).strop~- ~" the myocardial pat-  
enchyma -- a thick r~elling of the mu.~cte fiber proto- 
piasm, slight fat dystrophy, some edema of the myo- 
cardial stroma, and sometlmes small extravasztion~. 
Single small- focl of myomalacia." with romd cell and 
histloc>q~ accumulatiom where the m ~ l e  fibers had 
die J,  er small proHferariom of elongated cells were 
occasionally observed.- F. Z. Mecrson [8]. in experl- 
mena  with liigh (above the valves) coratrk:tion of  the 
accta, observed a sharper myocardial fat dys~ophy al 
well as a considerable decrease iu the glycogen con~. 
centration In dae cardiac muscle daring this period. 

The anterior descending artery was ligated In 
the 38 surviving animals. Myocardial infarction wa~ 
obtained in 3'2 animals. 
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Angioroenr showod thrt t l~ d~ort stump of t lr  ligated branch and the nonligated vel~els were 
well filled with the contrast mP~iurrL TI'~r myocardial region bclo~ the ligature (tho balln of the Ilgated vcllcl) 
was only partially filled with the contrast medium through the small anastomo~, exLttlr~ with tim other bran- 
ches of the leR coronary artery and wiOt wine of the anterior branches of the right coronary artery, Then ana- 
stomo~t and the main t:unks of the nontlgated vessels were especially well cxprea~d at later int~,rvab after 
the lfgation of the anterior descending artery, Le., tim 2rid and 3rd week. An csp~clal!y sharp compenuto~ 
dilatation wa| observed In the nonllgatr.d, right posterior branch of the anterior degrading artery, 

In spite of the Jn~s~omo~l, myocardeJ! !nfaz~- 
,ion regularly devr in tim zone of the Ifgated v e t -  

.el. and wa. =u,: . ,  re ,e , d by 
~ ~ . ~  ~ more or less large s~ctiom or myocardl,! nee*no ~d 

] :: ~' profuse cellular infiltration, The Infarc~o~ was most 
�9 acute 3-4 days after the coronary artery had been llsa- 

~,.~,~.~,~ healM by resorption of the n~:r,oscd vactlem! and scar 
E ::,~-~;, flxmation. The spread of the infarction was us~lly coa- 

~ ~ ~ ~ r~'~ :~!i F<: '--~ !'~ fined orb' at.the cc~nrvI Ve,se l: ,mmal-. to : , r  oentra l b l o o O - , u p p l Y o f  the anterior w.U 
~- . ~j~ !:~ goac liga~e~ part 

port,on of the lr;terventdeular ~ept~m and part of the 

~,,  ; ,  ~ asgreat ~s d~at la the control, lad extended or*or a 
L, , +" j ~+ :__+p ,;~]~ L .__,:L+ ~ t ~ r ~ ~ p++t of thc sntcrt~" w+ll cf the heft ~ntr|clr the 

3 ~ * ~ L ~  ~ ~ ,  ~ ~ 4 ~  ra~tdc~blc ~r-tton or the t~,~ervt:ntrlcular sept~rt. In 
~ , ~  i ,  ~ ~.~ ~. ~ ] ,  10 ~nim~Is, the infarction "a.~ "~-3 times 

b c d the liga~ed vessel, i r~cludtng the ~o~ of mixed blood 
sup?ly and partially invadL~g the ~ctic~s Outside tim 

Fig. 2. Electrocardiogram t ~ e n  in 3 ~ar.dard and blood-..upply zo~  of thc anterior de.tending artery: 
precordlal leads: a) original (before ol:~ration); tSc lateral wall of the left ventricle, the posterior pot-: 

b) ~fter coarcmtton of the aorta and ~evelopment of tion Of ~ veptJm and the posterior papillary muu:M 
hypcrtonla; c) on the 3rd day after !ig~don of C te (~e Fig. It; I~, 3 animals, It wa~ difficult to asc.~tain 
anterior descending aitery; d) on the 5th day after the ,]egret of Infarction spread from mor?hologtcal data, 
the develo/x:~eat of infarction fn c~e.dltiom of hy o tfncc death occurred a few hour, after the llgation of the 
perton~a. ~,ll,III- standard ldad,; 1,2,3- preen- coronary artery. 

rdlal ic~ds. In the centre! r~rt of the infarction, them were 
usually ore large or several srrmller fed of my omalaela 

surroun~d, depending on the interval since the libation , eihher by a leukocyte wall  which was well exlxemed 
on the 2rid and 3rd days (Fig. 3.aS, or by t'mw granulation tL, g~e, which gradually grew ham ~he necrotic zutm 
and matured until the u:af stage. The whole ptocem of necrottzin& resotbing and organizing occurred on a 
background of relative venoua congestion, with dilated capillaries. ~ s ~  phenomena and maall hemorrhages In 
the infarction region. The cc~trast medium injected into the coronary system always appeared histologically 
in the infarction zone, in the small and large artcrLal vessel% and sometlm~ in t.hr capllla;les. Along the pefl* 
phery of the lnhrction, the vesseb were ~pecially dilated and filled with the contrast medium, 

In a majority of ca~, a direct relation was ob~a'ved between the degree of aortic r and the 
slze of the myocardial infarc6org However, these was not alway~ a direct ~elaflon between the degree of turtle 
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coea~rietion and the blood p,-essure leveL. When tho aorta war especially sharply constr/cted, the blood pres- 
sure did not rise. but, on the contrary, fell, ~nd the tnimtlt Often died. Evidently. the blood p~emure level 
dependedon the contr,,etlvo abillty of the myoc~rdium in o)ch s/me/tic cat,e, )t well ~ upon the degr(m of 
~ ~'t/e constricttm. 

Fig. 3. His~ologie~l changes Lq the m).c~-ardi~m: ,))nemo~it region in ti~: 
in~r(~ior~ z o n e  of a control ~bb i t  with one ligurian of the e c r  after)-; 
Icakoc;te  .wall ~eparatin~ ~ e  nccro~i~ zone from t2~ t~tounding tare rds~e~ 
b) cons i&r ,b lc  p:-og,,cssaon of necrosh b%ond the Icukocj".e wall which h~d 
iMtia!l) ~cparatcd the first 'development.of ,wcft~i~ in [-|~e m)ocardiurrt. CapL ~- 
l ane ,  filled w~th tLe cc~quast m e d i a n ,  small  necroses and Mmorr}~ges can 
be seen in rd:e pwlifexara?n zone bordering ~ r  ~cro~it~ 

T~e g~c~e~,, spread of the inf~tction occurred when the coronary artcu~ wa~ ligated th2ee da)~ after the 
ao~t~ had bee~ ccw-~s~'icTed, i.e,,  w~.~ ~:c p~cs~urc above the artffictat coarc~.~on had ~i~ctt to 160 mrn of rne.~- 
c~-? cr mo~ .  T ~ : e f o r e  ~he leading fac~r  determining tim .qze o. t the Infarction, tn e.~af e~pertment~, w~s the 
degre~ ~, w.hic~h ~ e  m vocardium wa.~ f::~a-~i,,nalt~ overloadvd. 

~n c ~ e c t ~  wi~h ~ e  in,archon ~ e a d  and, p~.qbl . .  ~ith ~2~e mffav~aMc cor~ idom created in ~ e  n'v~-o- 
ea:d:,a~ due ~ i~  functional overloading, resorption of tb~ t~cro~t -cotton, and ~:al ing of the infa~ct~on took 
a Io::ger period Of tLme than wa~ needed in the control. 

In tl:e conL~ol animal , ,  resorpt*~on and ~ganiza t ion  of the necrmis loci war observed on tile 8th-lOth day'. 
In v~e expert~et~tal anknalL one cc~a~d still tee t~rge sect iom of m),ocardial ncemti~ in the cent,,al zones of 
the L~.farctkon on the lOth Oa~'o In mine case.-,, the loci of necrosis remained for 25 day~.. 

In the /es scat, loose cr  t i~ue  and fatty t i~ue grew along with the thick collagenous t i~ue.  

Tb.e extent  of the infar(~ion and the !c~:g protraction of the healing ,',rOce~ are shtr~n by the changes in 
t,he electrocardiograpMe curve. Yh~ elecUocard~ogram changes were more marked in the experitra=ntal an i -  
mals than in ~ con t ro l  The acute p.hasc of the ' infarction was also.~rolanged, then the subacut* phalm a c -  
cused  and f~ua&er restoraticn of the electrocardiographic curve wa~ retarded. In the contlx)l animals,  ~ appro- 
ximatuan of the segment ST to the i.toline and the appeasanc~ o f  t )p ica l  coronary waves T were usually ob-  
se~ve.d a~ Icon as the 3rd-4th day af'~e~ the coronary artery had been l igated,  but changes characterist ic  of  the 
�9 cate  arm ~ubacut~ pharos of the iMarctio~ were still  observed ~ d~e 6th- ' / t~ day in tim expeaimental  anlmai~ 
(~ee Fig. 2), 

In 5 exper imenta l  ar, imalt ,  a protuberance l ike an aneurysm folmed, with a thianing of th~  wall  oil the. 
anterior wall  of the lef t  Ventricle in t1~ upper half  of  the heart ,  Acc(~ding to Bo B, Kogan't data [7], ~ c t ~ l ~ r  
&murysm i~ a lwa) ,  formed dining the ~cum stage of the infarction, ~hen the ~cat bats not )~t  comolidamd.  We 
observed an acute ~ r ~ ' ~ m  in 2 an iml l t ,  In am experiments, evidently,  tim size of t l~  Infarctiom, .the 
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protrac~iotl of the ]v~allng ix:Plod and II... ch'.vatcd bh,~t procure (cx~'r 20 mm of niemury in 2 rabbltQ 
were tile cat~e. No a!mury~ms were observed to forlt| itl tho IR)rmotonic comrol anitt|a]g, 

C~lc must not overlook one more hnpo!cant feature. In 12 aJdrnals, signs of the progrcsflng of the process were 
ob~rvc~ i~cw circulatory di~rbanccs, hcmorrllage~,.~uali foct of n~crosls along the periphery of Chc. infarction. 
and ~w .round cell and hlstiocyt~ infiltratiom. In 4 anlmall, nccrosl.s spread beyond the limits office original 
Icuhoc)'tc wall (Fig. 3, b). ThJ~ procc~ Dn~grcsdon with ncw zoncs of c~rculatory disturbances, lschcmla and 
myocardial necrosis forming could bc traced by tlJc clcczrocardlographic changes. Newel changes were observ.. 
cd on clcctrocardiogramt mkcn thc 6th-7th day after ligatkm fluln on zh~c taken the 3rd-4dl nay, when the 
tendcndy to f~m the ccr wave T was ob~mrvcd. I t  seemed as dlo4tgh the acute ~zase. characterized by a 
monoph~sfc curve, had recurred (scc Fig. 2), 

Our data regarding dtc ro.]c of funcUo~ml ovcrloadfJ~g v( tt~ hcart in the development myocardial infarc- 
tion agt~e with tic data A, L Smirt~v and It. I. Shulgina [ l~J and with th~ of A, V. Smolyanni~v [14]. These 
authors showed that circulatory dls~urbancc of the vcn~icul.~r myocar~um duc to llgatlon of the antcrio~ dcs- 
ccndtng artery wa~ much morn mar~d in dogs with vagal stimulation than [n thc control ardmalt ~lthout vagal 
stimulation or intensification of ~hc cardiac functi~t. A. V. St~ol)'amtiko v [ 14J describes nun~cro~$ of necrosis 
loci in both fl~ zone of td~,: ltgat~d vc~cl and in od~cr rcgio, ts of the heart. The r~ccrosLt loci developed on a 
background of ac~te ctrc~l~tory disturl~a~cc~ and rc~)nblcd the p lc t ,~  of hcmorrl~gic bffarctlon~ with dila~e.d 
vessels, sta.~cs and hcmord~agcs. Th~-rcforc, when the.fu,~ction i~ States, filed/either by a hemod),namic load or 
by stxong vagal stimulatiort, ~tarp coronal), circ'~lation dist~h'baaccs occ~, which expand the zone of myocardial 
ischcmia a,~d increase d~c sp::'ad of ~hc myoc~rdi~l lnf~ctlono 

Obv|o~ly, be~idcs vascut~r corormry ci,~-ulatlon di~turba~cet, t ie  6eg:cc to wktch t~'re myocardlum is 
fuactionally overloaded is also aa extremely important lactot, ar it dctenni~cs the loc.atization, spread and 
healing ptoce.~e~ of t~c m)ocardi~l infarctiotl. When h~a! coronary t-~rc.latt0n disturbances arc p.~cnt, rune- 
[io~al overloading of t~ie ~i>'~cardii:m caa pr.d~'c progressive d)'strophic and t~:crot[zi.g p~'occs~e~ in tl~ myo- 

r ardil~m. 

Therefore. n~c~,"di~! gnfarcdom ta:c~rrh~g c~ a hxcl~gr*o~a~d o| h),pcrtonia or attended by a tem~rary 
r |~ ~t b~t~ prc~*~tc ~]~o~|d b*."gt':c~ ~' t : ia]  cihlical itttct~tk~no 

The cx~-rhncntal d~t~ show ~hat, i~ ~n)ocordtai i,~fart'tion c~scs, ot~c 0ltt~*t as.x~id arid guard agai'ttt bodl 
[allir~g ai,~ e:id~g-p|y clevot'r b l~d  p,r 

T~c~e i~ ~so c~.~ht that, WhcX~ dctcr~::ining the cond~tit~ of a patient ~Jth a ~,D, ocardial infarction in argot 
tO prescribe ~?hy l~c t ic t  a~d t~c~tn~c~tt, tl~ qi~c~tioa o[ f~nctkmal oVer, train of the ln~o~-atdium fittest b:r care- 

full)' ct~t,t~ctcd. 

SUMMARY 

In ord~r to cvaluate ~e  rote of the functionallyc~c~toa~ef~ ventricle in type development of myocardial 
infarction, the antcric~ desc~dtng artery was Ligated ~imulta~ecmsly or after artificial hypertension was induced 
by coarctation of the aorta, l~ffarcti~ was m(.e ~ron~tincnt ar~ l~aLing and cicatrization ~ere protracted f~  a 
longer time tn h)qxrtens~ve than in control animals. In ;~0mc cases infarction even progressed, involving new 
p~.t,om of the myocardium. A t  the same ttmc cr wave T on d~e electrocardiogram disappeared while Lhe 
monophazic c~,rve ap~atcd,  tlnL~ indicating a recurrence of the acu~ phase~ 
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