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--INTRODUCTION--

ARTERIOSCLEROSIS IS A DISEASE ABOUT WHICH OON• 

S IOERABLE THEORIZATION HAS OCCURRED. IT HAI PROVED 

TO BE ONE OF THE MOST INTERESTING SUBJECTS OF 011ous­

St~N, ANO ALSO, AT TIMES, ONE OF THE MOST DISCOURAGING 

IN THE NSTUDY OF ITS SEVERAL PHASES. THE EV IDENOE OF 

THE SIGN IF' IOANOE OF ITS DIFFERENT PHASES HAS BEEN RA­

THER CONFLICTING. PERHAPS THE MOST UNDECIDED TRUTHS 

OF THE DISEASE LIES IN THE ETIOLOGY. ·ITS TRUE ETIOL08Y 

18 NOT KNOWN, NEITHER HAS IT BEEN UNIVERSALLY AOOEPTED 

AS TO ITS POSSIBLE CAUSES. PERHAPS IT HAS BEEN RROVEN 

BUT NOT BEEN RECOGNIZED. 

THE PRESENT RECOGNIZED ETIOLOGICAL FAOT9RS THAT 

SEEM TO CAUSE THE DISEASE ARE BELIEVED TO BE TOO GEN­

ERAL• ·A MORE CAREFUL EXAM I NAT ION SEEMS TO SHOW THAT 

THEY ALL HAVE SOME RATHER COMMON CHARAOTERISTI0$ 1 ANO 

SO IT WOULD SEEM THAT TO WORK ALONG THE LINES OF THESE 

SIMILAR FEATURES, A MORE DEFINITE FAOT WOULD ARISE AS 

TO THE ETtOLOGICAL.FAOTOR OR FACTORSe 

A REVIEW OF THE MANY ARTICLES SHOWED THAT CHOLE8• 

TEROL MAY HAVE A DEFINITE RELATION TO THE PATHOGENESIS 

OF THE DISEASE. AN ABNORMAL METABOLISM OF CHOLESTEROL, 

AN INCREASE IN THE BLOOD STREAM 1 OR SOME PHYSICO•OHEU• 

ICAL PROCESS RELATIVE TO ITS DEPOSITION IN THE ARTERfO• 

SCLEROTIC PLAQUtl MAY BE THE BEG INN ING Of' THE WHOLE PRO• 

OESSe 
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IT HAS BEEN ATTEMPTED TO SHOW A POSSIBLE RELATIO­

SHIP BETWEEN CHOLESTEROL AND ARTERIOSCLEROSIS. THE EX­

AMINATION OF THE WRITINGS or THIS DISEASE HAVE BEEN 

VERY INTERESTING• THE TEACHINGS HAVE PROVEN OF GREAT 

VALUE. 

*---·--......... 
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--H l'STOR ICAL DEVELOPf..£NT--

I• AMONG THE ANO IENTS-

ARTER IOSOLEROS IS IS ONE OF THE DISEASES HAVING 

BEEN LONG ENDURED BY THE HUMAN RACE. THIS FACT HAS DEF­

INITELY BEEN SHOWN BY THE EXAMINERS OF THE EGYPTIAN MUM• 

MIES (I), (2). 

EGYPT ITSELF BEING A VERY DRY-CLIMATE OOUNTRY AND 

THE USE OF STILL ENVllD METHODS OF EMBALMING, HAVE PRE­

SERVED MANY BODIES WHICH COULD EASILY BE EXAMINED FOR 

THE CONDITION OF ARTERIOSCLEROSIS. EXAMINERS NOTED THAT 

ARTERIOSCLEROSIS WAS A VERY COMMON FINDING. THE FIRST 

NOTICE OF THIS CONDITION WAS ON OPENING THE BODY OF ONE 

OF THE MOST WIDELY KNOWN OF ALL THE ANOIENT ROYAL EGYP­

TIANS, MENEPTHAH;, THE REPUTED PHARAOR or THE HEBREW EXO­

ous. A PART OF HIS AORTA WAS EXA~INED WHICH REVEALED 

TYPICAL ADVANCED SQLEROTIC LESIONS WITH EXTENSIVE DE• 

POSITION OF CALCIUM PHOSPHATE. THE FINDINGS WERE TH~ 

OF SENILITY OTHERWISE( I). 

OF THE MUMMIES EXAMINED, THE TIME OF THEIR EXIS­

TENCE RANGED FROM 1580 Ef:.C. TO 525 A .0 • IN GENERAL 

THE FINDIMGS OF ARTERIOSCLEROSIS WERE VERY SIMILAR TO 

THE CONDITION AS DESCRIBED IN THE PRESENT DAY (2). 

MARC A.RMAND RUF'F'ER(2), WHO WAS CONNECTED W lTH THE 

CAIRO MEDICAL SCHOOL, DID VERY EXTENSIVE WORK ALONG 
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THESE LI NE Se FROM RIS EXAMINATION OF MUqMIES F'OR AR• 

TERIOSOLEROTIC LESIONS, HE CONCLUDED THAT THE CONDtTtON 

WAS AS PREVALENT AMONG THE ANCIENT EGYPTIANS A& IT IS 

AS NOW PRESENTED, BUT ALSO SUGGESTES THAT IT MAY HAVE 

BEEN MUCH GREATER THAN THE MODERN INCIDENOEe IT MIGHT 

BE SAID IN REQARO TO THE PATHOGENESIS OF THE DISEASE 

THAT HE RULED OUT STRENUOUS EXERCISE, HARD LABOR, ALCO-

HOL 1 ANO A HIGH PROTEIN DIET AS ETIOLOGICAL FACTORSe 

FROM THE KNOWLEDGE OF THE LIFE HABITS OF THE EGYPTIANS 

THIS DEDUCTION COULD EASILY BE MADEe 

BECAUSE OF THE FACT THAT IN NO OTHER PLACE IS THERE 

ANY OPPORTUNITY TO STUDY ANCIENT PATHOLOGY, DUE TO THE 

LACK OF BETTER METHODS OF PRESERVING THE BOD IES 1 IT CAN-

NOT BE l).E f': I N I TEL Y DE TE R M I N £ D A S T 0 T HE C 0 ND I T l 0 N l N 0 T HER 

RACESe ITS PREVALENCE AMONG THE ANCIENTS CANNOT BE DOUBT• 

ED HOWEVERe 

I I. EARLY WRITTEN SUGGESTIONS OF ARTERIOSCLEROSIS-

IT WAS NOT UNTIL AFTER THE TIME OF VESALlus(4) THAT 

ANATOMISTS FIRST WROTE DESCRIPTIONS OF PATHOLOGICAL CON• 

OITIONS OBSIRVEO SIMULATING THE PRESENT DAY ARTERIO-

SCLEROTIC FINOINGSe THE DESCRIPTIONS AS RECORDED WERE 

NOT LENGTHY. THE WRITERS CONSIDERED THE FINDINGS A 

NATURAL CONCOMITANT OF SENILITYe THEIR WRITINGS OEN-

TERED AROU,ND THE PRESENCE OR ABSENCE OF 8 BONE IN THE 

HEART"• IN filC WRITINGS OF ARtSTOTt.E(3) AND THOSE OF 
f', > . : 
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HIS PREDECESSORS, THIS PATHOLOGIC OONOITION IS DE­

SORiSED IN ANIMALS. 

IN THE SEARCH FOR THIS BONY STRUOT~RE IN MAN, THE 

EARLY ANATOMISTS SEEMED TO HAVE ENCOUNTERED 4lt31FIED 

AREAS OF THE AORTIC VALVES ANO AT THE ROOT OF THE AORTA(3)e 

THIS.BONE 8 As WAS DESCRIBED, SEEMS TO HAVE BEEN ONE 

OF THE MANY SUBSTANCES USED AS ·~GREDIENTS IN THE crou­

PLEX ANO UNPLEASAND MIXTURE OF THE POLYPHARMAOISTS OF 

THE MIDDLE AGES(2). 

FROM THE WRITINGS OF ABOUT THIS PERIOD, IT WAS 

SUGGESTED THAT A RELATIONSHIP BETWEEN ARTERIOSCLEROSIS 

ANO SENILITY MIGHT EXIST, ANO ALSO BETWEEN THE FORMER 

ANO PROLONGED LABORe 

ARISTOTLE(3) HAD WRITTEN ABOUT CHANGES IN THE SIN­

EWS OF OLD ANIMALS AND CORRELATED THIS FINDING WITH 

FAILING STRENGTH. 

HEROPHILUS AND ERISTRATUs(4) WROTE RATHER EXTEN­

SIVELY ON THE SUBJECT OF VASCULAR DISEASES DESCRIBIBG 

PATHOLOGICAL CONDITIONS RESEMBLING ARTERl-OSCLEROSISe 

0ELSUS AND GALEN, IT SEEMS, HAVE NO VOLUMES MEN~ 

TIONING ANYTHING SIMILAR TO HUMAN ARTERIOSCLEROS1S(4)e 

I It. FIRST PERIOD•SIXTEENTH AND SEVENTEENTH CENTURIES­

THROUGH THIS TWO CENTURY PER10D 1 RECORDS RELATIVE 

TO THE SUBJECT OF ARTERIOSCLEROSIS ARE RATHER SCARCE. 
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THE MATERIAL ENCOUNTERED IS USUALLY REPORTS OF ARTERIO­

SCLEROTIO FINDINGS WITH THE DESCRIPTION OF THE OASES. 

ANY EXTENSIVE SOIENTIFIO WORK IS LAOKING 1 NO DOUBT, 

BECAUSE OF THE GENERALLY AOOEPTED BELIEF THAT ARTERIO• 

SCLEROSIS WAS A NATURAL PHENOMENON; THE ARTERIES BEOOM• 

ING INDURATEO WITH AGE. DURING THE SEVENTEENTH CENTURY 

THE BELIEF WAS THAT INDURATION AND CALCIFICATION oc­

CURED FOR THE PURPOSE OF KEEP ING THE ARTERIES OPEN IN 

ORD£R TO FACILITATE THI COURSE OF THE BLOOD AT AN AGE 

WHEN THE CONTRACT ILE POWER OF' THE HEART BECAME LESS EN• 

ERGETIO. 

MOST OF THE INVESTIGATIONS WERE MADE ON THE LARGE 

AND MEDIUM SIZED ARTERIES AND IT WAS ONLY A LONG TIME 

LATER THAT ATTENTION WAS ATTRACTED TO THE LESIONS OF 

THE ARTER I OLES• 

THE AUTHORS OF THIS PERIOD MADE SOME VERY GOOD AN­

ATOMIC AND PATHOLOGICAL ATUOIES, BUT, ON THE CONTRARY, 

THE CLINICAL DESCRIPTIONS WERE FRAGMENTARY AND INCOM­

PLETE. 

ANTONIO BENINIENl 1 IN 15071 REPORTED RATHER EXTEN• 

S IVE NECROPSY FINDINGS ANO MENTilONEO PATHOLOG IOAL OON• 

DITIONS TERMED "TUBERCLE IN THE: HEART11 • IT IS VERY 

POSS IB0t.E THAT THESE MAY HAVE BEEN ARTER IOSOLEROT IC 

CHANGES. HOWEVER, THERE IS NO ~ERV COMPLETE DESORIP• 

TION OR MENTION OF ARTERIOSOLERps•s<4>· 



.:,. 

IN THE GREAT COMPENDIUM ON MEDICINE Or THE T1ME 

CALLED, THE MEDIOINA, WRITTEN IN 1554 BY JEAN FERMEL(~), 

THERE as, ... ~ER£:STINGLY so, NO MENTION OF A CONDITION 

THAT MAY HAVE BEEN ARTERIOSCLEROSIS. 

DURING THE SUOOEEDING YEARS OF THE SIXTEENTH CEN­

TURY THERE APPEARED OAS UAL OE SOR I PT IONS OF "10s s IF IED 

ARTERIES~. VARIOUS WRITERS RECORDING BITS OF INF8R• 

MATION ON THE SUBJECTe BY 1600 PRAOTIOALLY ALL ED• 

UCATED PHYSICIANS WERE PROBABLY AWARE O~ THIS PATHO• 

LOGICAL CONDITION Of THE ARTERIES, BUT CONSIDERED IT 

A NATURAL PROCESS IN ADVANCING YEARs(4). 

DURING THE SEVENTEENTH CENTURY NO PARTICULAR OUT• 

STAND ING ADVANCES WERE MADE ALONG THESE LINE~. WRITERS 

SUCH AS WILLIAM HARVEY, BARTHOL IN, WILLIS, AND MALPIGHI 

(4), WROTE BRIEFLY ABOUT ARTERIOSOLE~Osts. LORENZO BEL• 

LIN I DE SOR IBED A CONDIT ION WHERE HE HAD SEEN PETR IF' AO• 

TION IM THE INTERNAL COAT OF THE ARTERIES WHICH LED TO 

INF'LAMMATIONe THIS PETRIFAOTJON REMAINING FIXED TO 

THE ttil:~AMED PLACE LIKE A CRUST (4). 

WILLfAM 00WPER(6), DURING THE LATTER PART OF THE 

SEVENTEENTH CENTURY, OALLED·ATTENTION TO THE FACT THAT 

IN THE THICKENED OALOAREOUS ARTERIES THE PASSAGE OF BLOOD 

WAS IMPEDED. THIS OBSERVATION WAS RECALLED YEARS LA'IER 

BY WRITERS WHO WERE WELL ACQUAINTED WITH GANGRENE OF THE 

FEET AS A SEQUEL TO HARDENING OF THE ARTERIES. 
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JOHANN CONRAD BRUNNER, AFTER WITNESSING THE 8SCROP• 

SY OF HIS FATHER-IN•LAW, JOHN JACOB WEPFER, DESCRIBED 

THE CONDITION OF HIS AORTA, WHICH CONTAINED BONE-LIKE 

PL A Q U ES T HR 0 U G HOUT ( 7 ) • I T WAS VE R Y D IF F I CUL T T 0 CUT 

THROUGH IN THE UPPER PART OF THE ABDOMINAL AORTA. HE 

NOTED THAT THE INNER COAT WAS RUPTURED, LACERATED, AND 

RATHER LIKE FRUIT, AND HURT THE HAND WHEN THRUST IN IT 

FROM THE ROUGHNESS OF THE BONES• 

IV• SECOND PERIOD-EIGHTEENTH CENTURY-

THE AUTHORS AT THE BEG INN ING OF THE EIGHTEENTH CEN­

TURY STILL OONSIDER£0 INDURATION OF THE ARTERIES AS A 

PHYSIOLOGICAL PHENOMENON DUE TO PROLONGED LABOR ANO AC­

TIVITY OF THE ORGANS, BUT THEY CONSIDERED THE CONSEQUEN­

CES OF MODIFICATION OF THE ARTERIAL WALLS AND WERE FAR 

FROM CONSIDERING THESE MODIFICATIONS AS A FAVORABLE IN­

FLUENCE AS DID THEIR PREDECESSORS OF THE SEVENTEENTH 

CENTURY. 

THIS PERIOD IS NOTABLE FOR THE APPEARANCE OF SEVERAL 

IMPORTANT TREATISES ON THE PHYSIOLOGY ANO PATHOLOGY OF 

THE VASCULAR SVSTEM• DISEASES OF THE HEART VALVES AND 

ANEURYSMS HELD PREFERENCE OVER DEGENERATIVE DISEASES. 

WITH THE STEADY ACCUMULATION OF OBSERVATIONS, SPEC­

ULATIONS ON THE NATURE OF ARTERIOSCLEROSIS WAS A RATHER 

NATURAL CONSEQUENCE. THIS WITH THE IMPROVED ANATOM• 

IOAL KNOWLEDGE OF ARTERIES ENCOURAGED AN EFFORT TO LO-

CALIZE THE LESIONS MORE EXACTLY. 
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80ERMAAVE(8), IN 1708, NOTED THAT THE BLOOD CIR• 

CULATED WITH DIFFICULTY IN THE ~IQID ARTERIES AS ALSO 

DID WILLIAM COWPER(6). HE EXPLAINED THE RIGIDIT• OF 

THE ARTERIES BY THE THICKENING OF THE WALLS OF THE VASA 

VASORUM UNDER THE INFLUENCE OF THE CONTINUAL FRICTION 

or THE CIRCULATING BLOOD IN THESE SMALL VESSELS. HE 

WAS ALSO THE FIRST TO CONSIDER THE PRtMOROIAL ROLE·O~ 

THE ALTERATIONS OF THE VASA VASORUM IN THE PRODUCTION 

OF ATHEROMATOUS LESIONS• 

SALZMANN, KUHN, ANO VATER(9), ABOUT 1730 TO 17~3, 

S1UDIED JHE PR00ESS£•.~F CALOIFICATION AND OSSWICA• 

TION WHICH TOOK PLACE IN TME ARTERIES AND IN OTHER TIS• 

's U E S • THE Y S TA TED T HA T 0 S TE OG E NE S IS , S 0 A 0 T I VE I N T HE 

FOETUS AND IN INFANTS, BECAME SUSPENDED IN THE ADULTS 

AND RECOMMENDED IN OLD AGE FINDING A FAVORABLE CON­

DITION IN THE VISCOSITY OF THE BLOOD. IT ts RATHER c 

CURIOUS THAT THE VISCOSITY OF THE BLOOD SHOULD HAVE 

BEEN.CONSIDERED AT THIS TIME IN VIEW OF THE FACT THAT 

SO MUCH IN¥ES:TIQATION HAD NOT BEEN DONE UNTIL AT A 

MUOH LATER D•TE. 

Up TO TNl•~TIME THE INDURATIONS AND CALCAREOUS 

PLAQUES WERE CONSIDERED AS MODIFIC~TION OF THE ARTER• 

IAL WALLS OCCURRING WITK AGE BUT NOT PREIENTINQ ANY 

PATHOLOGICAL. CHARACTt·a.l&TICs. LATER Mil.He"•· HOW­

EVER, SHOWED THAT THE ALIERATIONS IN QUESTION WERE THE 

RESULT or A MORBID DISORDER. 
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JOHANN FREDR IOK CRELL, REPORT ING IN 1740, WAS 

PERHAPS THE FIRST TO REPORT fHE PATHOLOGICAL NATURE 

OF THESE PRODUCTIONS OF WHICH HE GAYE THE NAME ttTRO­

PHAOEOUS DEPOSITSn (10). A MORE COMPLETE DESCRIPTION 

OF THESE PRODUCT IONS WAS GIVEN BY H1¥e HE WROTE A TREAT­

ISE ON THE HARDENING OF THE CORONARY ARTERIES ·aN WHICH 

HE BELIEVED THAT THE INCRUSTATIONS, UNIVERSALLY SPOKEN 

OF' AS ttrOSSIFIOATIONS", WERE NOT BONY, BUT OF A TROPHA­

OEOUS NATURE AND WERE DERIVED FROM PUSe 

0RELL STATED THAT THE CONDITION WAS NOT CON­

FINED TO SENILITY, BUT COULD BE FOUND AT ANY AGE; A 

FACT WHICH WAS NOT VERY MUCH NOTED BEFORE BY OTHER 

INVESTIGATORSe HIS IDEAS AS TO THE PATHOGENESIS WERE 

THAT THE SLUGGISH, VISCID JUICES, PRESENT IN THE OLD 

OR INTEMPERATE YOUNG, TENDED TO OBSTRUCT THE ARTERIES' 

OWN INTRINSIC VESSELS, WHICH RESULTED IN INFLAMMATION 

ANO SUPPURATIONe THE OUTPOURED PUS TENDED TO SEPAR­

ATE THE FLESHY COAT FROM THE INTERNAL COAT; ITS AMOUNT 

DEPENDING UPON THE STATE OF HEALTH OF THE BODYe IN 

TIME, PETRleAOTION OF THE PUS TOOK PLACE WITH THE 

FORMATION OF SCALES BETWEEN THE OOATS(IO). 

GIOVANNI BATTISTA MORGAGNI( II), JN 1761, OONSI• 

OERED THAT THE ALTERATIONS OF THE ARTERIES FOLLOWED 

VARIOUS CONDITIONS. 

THE LESIONS OF THE BISEASE WERE AT THIS TIME 

RATHER WELL DESCRIBED BY ANATOMISTS. ONE RECORD GAVE IT 
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THAT THE INTERNAL SURFACE OF THE AORTA WAS ENTIRELY 

COVERED BY ELEVATIONS ANO PUSTULES WHICH CONTINUED INTO 

ALL OF THE BRANCHES WHICH WERE OPENED. ONE OF THE LARGER 

OF THESE BRANCHES SHOWED LARGER ELEVATIONS, AND HAVING 

BEEN INCISED, PRESENTED A CAVITY ANO THIS CAVITY OON-

TA INED A SOMEWHAT SOFTENED MATERIAL{ 11 ). 

ALBRECHT VON HALLER OF BERN( 12) 1 IN 1755, CONCLU­

DED FROM HIS NECROPSY WORK THAT A GRADUAL UNINTERRUPTED 

PROGRESSION TOOK PLACE FROM A SOFT STATE OF ATHEROMA TO 

A F1NAL BONE-LIKE PLATE. HE, WITH GRELL AND A FEW OTHERS 

PERHAPS 1 HAVE THE HONOR OF DIRECTING ATTENTION TO THE 

SOFTENING PROCESS IN TH1S COMPLEX ARTERIAL DEGENERATION. 

HA LL ER A LS 0 C 0 NS I DE RE 0 I ND UR A T I 0 NS 0 f' T HE AR TE R I E S AS 

BEING MORBID ALTERATIONS( 12). 

V. THIRD PERIOD-NINETEENTH CENTURY-

AT THE BEG INNING OF THE NINETEENTH CENTURY IT HAD 

BEEN SHOWN THAT THE ARTERIAL INDURATIONS WERE NOT THE 

RESULT Of' EITHER OF A FAVORABLE PROCESS OR A SIMPLE 

PHYSIOLOGICAL EVOLUTION, BUT THAT THEY CONSTITUTED TRUE 

LESIONS. THIS PERIOD INAUGURATED A NEW ERE IN GENERAL 

PATHOLOGY, BEING CHARACTERIZED BY INTENSITY OF EFFORT 

ANO OODIFIOATION OF FAOTES LEARNED INTO A DISTINCT 

SCIENCE• 

DURING THIS PERIOD THE AUTHORS DISCUSSED THE QUES­

TION AS TO WHETHER ATHEROMATOUS ARTERIES WERE OR WERE 

NOT OF I NFLAMMA TORY NATURE• 



XAVIER BIOHAT(l3), CONSIDERED TO BE THE FIRST 

GENERAL HISTOLOGIST, STATED THAT THE POINT OF ATTACK 

ON THE MORBID LESIONS OF ANY ORGAN WAS THROUGH OONST1-

TUENT PARTS. IN 1801 HE LOCATED THE INITIAL LESIONS OF 

ARTERIAL 11oss IF ICAT ION 11' IN THE INTIMA, WHILE CRELL( to) 

ANO HALLER(l2) LOCATED IT BETWEEN THE INTIMAL ANO MED-

IAL COATS. HE REACHED HIS DECISION BY CAREFUL DISSECTION 

ANO DID NOT USE THE MICROSCOPE. IT WAS CONSIDERED AS 

BEING TRUE OSSIFICATION WITHOUT CARTILAGE FORMATION. 

LAENNE0 1 IN 1819 1 CONTESTED THE OPINION THAT THE 

ATHEROMATOUS ALTERATIONS WERE DUE TO INF'LAMMA~ION( 14). 

IN REGARD TO THE LOCATION OF THE PLAQUES OF OSS IF ICA• 

TION 1 RE RELOCATED THEM BETWEEN THE INNER AND MIDDLE 

COATS• 

JOSEPH HODGSON(l5) 1 IN 1815 1 WROTE A LENG.THY DES-

OR IPT ION OF THE 0 ISEASES OF' THE BLOOD VESSELS. IN HIS 

TREATISE HE STATED THAT THE ATHEROMATOUS CHANGES WERE 

THE RESULT OF ARTERIAL INFLAMMATION AND THE CONTENT OF 

THE SOFT LESIONS TRUE PUS. HE ALSO CONSIDERED THAT 

THE PRIMARY LESIONS TO BE WITHIN THE SUBSTANCE OF THE 

INNER COAT OF THE ARTERIAL WALL. IN REGARD TO THE QUES• 

T ION OF' TRUE BONE BE ING PRESENT .IN THESE CALCAREOUS 

PLAQUES OF THE ARTERIES, HE ASKED HIS FRIEND, MR. BRANDE, 

TO DETERMINE THE CHEMICAL CONTENT. IT WAS rOUND THAT 

-12-



THESE PLAQUES WERE COMPOSED OF 65.5 PERCENT PHOSPHATE 

OF LIME, 34•5 PERCENT ANIMAL MATTER. THE LATTER BEING 

OF ALBUMINOUS NATURE. THIS CONVINCED HIM THAT IT WAS' 

MERELY AN EARTHY DEPOSIT AND NOT TRUE BONE. 

A FEW YEARS LATER LOBSTEIN, DOING SOME WORK ON ~HIS 

CONDITION, GAVE THIS THE TERM nARTERIOSCLEROSls"(l6). 

HE OPPOSED THE IDEA ALREADY ACCEPTED THAT ANGINA PECTORIS 

WAS THE RESULT OF CORONARY ARTERY DISEASE; NOTING AN 

ABSENCE OF THE DISEASE IN THE PRESENCE OF THE DISEASE­

ANO VICE VERSA• HIS IDEA WAS THAT THESE PATHOLOGICAL 

ALTERATIONS WERE THE RESULT OF DISORDERS OF NUTRITION 

WHICH USUALLY 0 EVE LOPE 0 UNO ER THE INF LUE NOE OF GOUT AID 

R HEU MAT ISM• 

LATER THE TERM WAS SOMEWHAT CHANGED FROM ITS ORI­

GINAL MEANINGe SoME AUTHORS USED THE TERM TO DESIGNATE 

A GENERALIZED AFFECTION OF THE ENTIRE ARTERIAL SYITEM 

OF WHICH ATHEROMA WAS A SINGLE LOCATION OF THE CONDl"NION. 

OTHER AUTHORS CONSIDERED THAT ATHEROMA ANO ARTERIOSCLER• 

OSIS WERE TWO DIFFERENT AFFECTIONS ANO RESERVED THE IA• 

TER TERM FOR ALTERATIONS OF THE ARTERIOLES OF WHICH LOW~ 

STE IN WAS IGNORANT( 17),( 18). 

CARL ROKITANSKY (17) PUBLISHED HIS INVESTIGATIONS 

IN 1844. THE FINDINGS INDICATED THAT THE THICKENINGS 

OF THE AORTA WERE DUE TO THE DEPOSIT OF A BLASTEMAe 

THIS BLASTEMA CAME FROM THE BLOOD ANO WAS DEPOSITED 1N 

-•;-



OR ON THE INTERNAL SURFACE OF THE VISSELe THE BLASTEMA 

WAS NOT DUE TO MODIFICATION IN THE STRUCTURE OF THE AORTA 

BUT WAS THE RESULT OF A SPECIAL BLOOD CONDITION• THE 

STRUCTURE COULD UNDERGO VARIOUS METAMORPHOSES; IT COULD 

BE TRANSFORMED INTO A CONNECTIVE TISSUE AND INTO AN ELAS­

TIC AND FENESTRATED MEMBRANE. FINALLY, THE LATER META­

MORPHOSES OF THIS SAME BLASTEMA CAUSED THE PRODUCTION 

OF ATHEROMA ANO CALCAREOUS PRODUCTIONSe 

DURING THE SECOND HALF OF THE NINETEENTH CENTURY 

THE INTRODUCTION OF SUCH INSTRUMENTS AS THE MICROTOME, 

MICROSCOPE, KYMOGRAPH ANO THE SPHYGMOMANOMETER AIDED 

EXTENSIVELY IN THE INVESTIGATION OF THE CONDITION. 

RUDOLF VIROHOW. 18), IN 1856, CONTESTED TH~ OPINION 

OF ROKITANSKY{l7) IN THAT HE BELIEVED THAT THE LESION 

LAY UNDER THE ENDOTHEL IUMe THE HYPERPLASIA OF THE IN­

TERNAL TUNIC WAS NOT THE RESULT OF THE DEPOSIT or A 

SUBSTANCE COMING FROM THE BLOOD; IT WAS THE INFLAM­

MATION COMPARABLE IN ALL RESPECTS TO THAT OBSERVED IN 

ENDOCARDITIS. THE INFLAMMATORY PRODUCTS THEN SHOWED 

SECONDARY TRANSFORMATIONS OF WHICH ATHEROMA WAS THE 

MOST FRE•UENTe VtRCHOW( 18) CLEARLY SEPARATED ATHEROMA 

FROM SINGLE FATTY DEGENERATION, THE LATTER BEING PURELY 

PASSIVE WHILE THE FIRST WAS ASSOCIATED WITH AN IRRITA­

TION. THE SCLEROUS LESIONS WERE EQUALLY DUE TO TO INFLAM• 



MATION• ACCORDING TO HIS PUPIL, EDWARD RINDFLEISCH, 

IN HIS MANUAL OF PATHOLOGICAL HISTOLOGY, VIRCHOW DES• 

ORIBED THE INITIAL LESION AS BEING A REPRESENTATION~ 

A CHRONIC INFLAMMATION WITH AN OVERGROWTH OF CONNECTIVE 

TISSUE, DUE TO THE MECHANICAL IRRITATION OF THE BLOOD 

PRESSURE ON THE INTIMA AT THE AFFOTEO POINT. ADVANCED 

AGE, FREE LIVING, AND EXCESSIVE USE OF ALCOHOL WERE TO 

BE CONSIDE~EO PREDISPOSING FACTORS. THrS SCLEROSIS RE­

SULTED IN A DIFFICULT NUTRITIONAL PROBLEM BECAUSE OF 

THE LACK OF VESSELS. FATTY DEGENERATION OF THE OONNEO­

TIVE TISSUE OCCURRED WITH SOLUTION OF INTERCELLULAR 

GROUND SUBSTANCE FOLLOWED BY IMPREGNATION OF THE INTER­

CELLULAR SUBSTANCE WITH CALCIUM SALTS. 

THE DOCTRINE OF VIRCHOW( 18) UNDERWENT MODIFICA­

TIONS IN PROPORTION AS THE IDEAS ON INFLAMMATION CHANGED. 

HOWEVER, THE QUESTION AS TO WHETHER THE ARTERIAL LESIONS 

WERE OR WERE NOT OF INFLAMMATORY NATURE, WHITHER INELAM­

MAT ION WAS OR WAS NOT POSSIBLE IN A TISSUE DEPRIVED OF 

VESSELS SUCH AS THE ENDARTERIUM 1 HAD LOST A PART OF 

THEIR INTEREST. NEW PROBLEMS HAD ARISEN ANO PATHO• 

GENIO PROCESSES WERE VIEWED FROM A DIFFERENT ANGLEe 

THE FIRST DESCRIPTIONS OF THE ALTERATIONS OF THE VISCERAL 

ARTERIOLES MARKED AN IMPORiANT DATE ANO THE BEGIN-

NING OF A NEW PERIOD IN HISTORY OF OUR KNOWLEDGE REGARD• 

ING DISEASES OF THE ARTERIES AND ESPEBIALLY ARTERIO-



SOLEROSISe THE INVESTIGATIONS OF PREVIOUS AUTHORS MUST 

BE CONSIDERED VALUABLE BECAUSE OF THE EXACTNESS OF THE 

DESCRIPTIONS OF THE LESIONS ( 18), (I I). 

0 NE 0 F T HE F I RS T T 0 D E SC R I BE T HE AR TE R I AL LE I I 0 NS 

WAS GEORGE JOHNSON, IN 1852( 19). HE CALLED ATTENTION 

TO T HE T H IC KE N fl ti G 0 F ARTE R I A L WAL LS 0 F T HE K I D NE Y I N 

CHRONIC BRIGHT'S DISEASE FROM HIS MICROSCOPIC STUDIESe 

$-OON AFTER, THIS FACT CONCERNING THE ARTERIOLES WAS WELL 

ESTABLISHED. 

AT THIS TIME IT WAS RATHER WELL ESTEBLISHED AS TO 

THE NATURE OF THE CLINICAL ANO PATHOLOGICAL FEATURESOF 

THE D ISEASEe THE VIEWS TAKEN WERE WELL ICCEPTED BY THE 

INVE.TIGAT:OJUe As TO THE PATHOGENESIS 1 SOME VERY INTER­

EST ING THEORIES WERE EXPOUNDED; SOME UNIQUE AND OTHERS 

POORLY HANDLED. Bur IT WASN 1T UNTIL ABOUT THIS TIME THAT 

THE PAT HOGE NE S IS WAS VERY MUCH CONS IDE RE 0 • IT SOON 

GAINED CONSIDERABLE MOMENTUM ANO HAS BEEN GAINING EVER 

SINCEe THE PATHOGENIC INVESTIGATIONS CONTINUED TO BE 

MOST ACTIVE AMONG THE GERMAN ANATOMISTSe 

RICHARD THOMA, IN 1883, DEVELOPED ONE or THE MOST 

tNFLUENTIAL PATHOGENIC THEORIES OF THE TIME(4)e His AR­

T IOLES ON THE SUBJECT ARE NUMEROUS• THOMA BELIEVED THAT 

THE INTIMAL PROLIFSRATION WAS A COMPENSATORY MECHANISM 

FOR A PRIMARY LESION ELSEWHERE IN THE ARTERIAL WALLe 

JORES(9), IN 18901 DEVELOPED A THEORY CONCERNING 

THE ELASTIC TISSUE WHICH WAS PREVIOUSLY IGNORED. HE 
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STATED THAT AN OVERGROWTH OCCURRED FOLLOWING RETRO• 

GRESSIVE CHANGES IN THE ARTERIAL WALLe 

V1e FOURTH PERIOD•TWENTIETH CENTURY• 

DURING THIS PERIOD THERE HAVE BEEN MANY IMPORTANT 

INVEaTIGATIONS UPON THE ETIOLOGICAL CONDITIONS WHICH 

DETERMINE THE APPEARANCE OF ARTERIOSCLEROTIC LESIONSe 

THIS IS A RATHER NATURAL HAPPEN llNG HOWEVER. THE ONLY 

OTHER PHASE. OF THE 0 I SEASE OF WHICH WAS LITTLE KNOWN 

WAS THE THERAPEUTIC PHASE. So NATURALLY IT WOULD FOLLOW 

LOGICALLY TO TURN TO THE CAUSE TO ENPEAVOR TO OUTLINE 

THE TREATMENT OF THE DISEASE. As TO THE ETIOLOGY OF 

THE DISEASE VERY NUMEROUS WORKS HAVE APPEARED ON VERY 

NUMEROUS POSSIBLE CAUSES OF THE DISEASE. ALSO MANY 

WORKS HAVE APPEARED ON THE CLINICAL ASPECT OF ARTERIO• 

SOLEROS1Se 

IT WAS AT THE BEGINNJNG OF THIS PERIOD THAT A NEW 

SUBJEOT AROSE IN REGARD TO THE ETIOLOGY OF ARTERIOSOLER• 

osts. THIS WAS THE RELATION OF CHOLESTEROL TO ARTER I~ 

SOLEROS 19(20). 

IGNAT0WSK1(20) 1 IN 19081 PERFORMED EXPERIMENTS TO 

DETERMINE THE EFFECTS PRODUCED BY FEEDING PROTEIN. THIS 

WAS DONE TO DETERMINE THE METABOLtSM AND RENAL 'UNCTIONS 

OF HERBIVOROUS ANIMALS BY THE INGESTION OF FOOD WHICH 

rs NOT NATURAL TO THEM, SUCH AS, MEAT, MILK ANO EGGS. 

IN THE COURSE OF HIS EXPERIMENTS HE MADE THE OBSERVA• 
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TION THAT SOME OF HIS EXPERIMENTAL ANIMALS EXHIBITED 

PRONOUNCED AORTIC CHANGES, CONSISTING OF THICKENING OF 

THE INTIMA 1 WHICH RESEMBLED THOSE OBSERVED IN HU~AN 

ARTERIOSCLEROSIS. FROM HIS RESULTS HE STATED THAT IT 

MUST HAVE BEEN DUE TO THE PROTEIN IN THE FOOD. TH1S 

ASSUMPTION WAS SUBSEQUENTLY QUESTIONED ANO OISPROVEN 

BY LATER AUTHORS WORKING ALONG THE SAME LINES. 

CONS IDER~BLE L IG!HT WAS THROWN VON THE SUBJECT WHEN 

ANITSOHKOW(20) 1 IN 19121 WORKING ON RABBITS, SUCCEEDED 

IN PRODUCING THE TYPICAL PICTURE OF RABBIT ATHEROSCLER­

OSIS BY FEEDING PURE OHOLESTERIN DISSOLVED IN VEGETABLE 

OILe HE WENT FURTHER STATING THAT THE EXPERIMENTS BY 

IGNATOWSKI REPRESENTED THE SAME CONDITION BECAUSE HE 

FED HIS ANIMALS FOODS THAT CONTAINED VERY HIGH AMOUNTS 

OF CHOLESTERINe 

&INCE THIS WORK BY ANITSCHKOW(20), CONSIDERABLE 

AMOUNT OF WORK HAS BEEN DORE ALONG SIMILAR LINES TO 

DETERMINE MORE ACCURATELY THI PATHOGENESIS OF THE DIS• 

EASE IN REGARD TO THE RELATION OF CHOLESTEROL OR THE 

METABOLISM OF CHOLESTEROL TO ARTERIOSCLEROSIS. 

ALONG OTHER LINES HAS THERE ALSO BEEN MUCH INVES­

TIGATION. HOWEVER, THE EVIDENCE ALONG THE LINES OF 

ANlJSOHKow(20) HAVE PROVEN MORE ENCOURAGING THAN HAVE 

THOSE IN REGARD TO OTHER POSSIBLE EIOLOGICAL FACTORS• 

*--------* 
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-4PATHOLOGY--

ANATOMY• 

IN BEGINNING THE STUDY or THE PATHOLOGY OF THIS 

OONDITION IT WOULD BE WELL TO REVIEW THE ANATOMY OF THE 

BLOOD VESSELS BR~EFLY(21). 

IN THE WALL$ OF THE ARTERIES THERE OAN BE DISTIN• 

QUISHEO THREE I.AVERS; I. AN INNER COAT, TUNICA INTIMA 

OR IMTERNA 1 THE CONSTITUENT ELEMENTS APPEARING LONG ITU• 

OINALLYe 2. THE lNTERMEDIATE OOAT, TUNIC• MEDIA 1 STRUC• 

TURES A.RANGED CfROULARLY1 ANO 3• THE EXTERNAL 00AT1 

TUNICA ADVENTITIA OR EXTERNA1 MERGJNG WITH THE LOOSE 

ADJACENT OONNEOT IVE TISSUE• I TS ELEMENTS MOSTLY RUN. 

PARALLEL TO THE Li.ONG AX IS OF THE VESSELe· 

THERE IS PLACED BETWEEN THE TUN IOA INT IMA AND 'THE 

TUNICA MED IA A S 1RUOTURE 1 TERMED THE INTERNAL ELA ST 10 

MEMBRANE, WHICH ts MOST PROMINENT IN THE ARTERIES OF 

MEDIUM CALIBER. ALSO BETWEEN THE TUMIOA MEDIA AND THE' 

TUNICA ADVENTITIA IS A SIMILAR STRUCTURE OALLED THE EX~ 

TERNAL ELASTIC MEMBRANE. I~ HOWEVER IS NOT ALWAYS oe-

SERVABLE BUT BEING PR£SE~T IN MOST CASESe T~E TUNICA 

MED IA IS THE THl¢KE8T LAYER OF THE WALL AND ITS CHAR• 

AOTER DETERMINES1THE TYPE OF ARTERYe 

THE CHIEF D'FFERENCE OF THE ARTERIES OF DIFFERENT 

ciALIBE~ IS IN THE THICKNESS OF THE DIFFERENT LAYERS• 

THERE IS ALSO SOME DIFFERENCE IN THAT· SOME HAVE NOT ALL 

THE LAYERS AS IS THE CASE IN THE SMALLER ARTERIES, WKIOH 
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LACK A DEFINITE EXTERNAL ELASTIO MEMBRANI. IN THE LAR-

GER CALIBER ARTERIES, BENEATH THE ENDOTHELIUM, IS A LAY• 

ER OF MANY BRANCHING ELASTIC FIBERS WHICH FUSE IN PLACES 

INTO A MORE OR LESS WELL PRONOUNCED, S~R.IATEO MEMBRANE, 

WHICH BY THE LOCATION IS THE INTERNAL ELASTIC MEMBRANEe 

THE ENDOTHELIUM IS A LINING MEMBRANE Of' THE ARTElltlES 

COMPOSED OF A SINGLE LAYER OF FLATTENED ENDOTHELIAL CELLS 

WHICH OFFERS A SMOOTH SURFACE AND ACTS AS A PROTECTION 

FOR THE BLOOD AGAINST ANY CONTACT WITH OTHER TISSUES. 

THE MEDIA IS COMPOSED OF ELASTIC TISSUE, SM60TH MUSCLE, 

AND CONNECTIVE TISSUE• THE ADVENTITIA IS COMPOSED OF 

A LOOSE CONNECT IVE TISSUE CARRY ING BLOOD VESSELS 1 NERVES 1 

AND CONTAINING A LOOSE NETWORK OF ELASTIC FIBRILS• 

PATHOLOGY• 

THE EARLIEST CHANGES THAT HAYE BEEN REOOGN1ZED IN 

THE AORTAS AT THE BEG INN ING Of" ARTER IOSOLEROS IS ARE f"OUND 

-
IN THE FORM OF VERY SLIGHTLY ELEVATED, FLATTENED YELLOW 

STREAKS, WHICH USUALLY RUN ON THE POSTERIOR SURFACE a' 

THE VESSEL(22). THESE RUN LONGITUDINALLY IN. THE REG ION 

OF THE OPENINGS OF THE INTERCOSTAL ARTERIESe THESE 

FINDINGS ARE NOT CONFINED TO THESE REGIONS HOWEVER. 

WITH A FURTHER AD VA NOE OF THE D ISEASF; THESE YELLOW PAT• 

CHES ARE TO BE FOUND Dlf"FUSELY DISTRl$UTED AMONG THE 

OLDER LESIONS• FROM SECTIONS PASSING THROUGH THEM1 
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IT IS SHOWN 1 THAT WHILE THE ARTERY IS NORMAL ELSEWHERE 

THE ELEVATION IS DUE TO A 0 IST INCT THICKEN ING Of' THE 

INTIMA 1 PRODUCED BY A NEW FORMATION Of' CONNECTIVE TIS• 

SUE WITH SMALL AND LARGE WANDERING CELLS• BOTH THE 

ORIGINAL BRANCHED CONNECTIVE TISSUE CELLS AND THE 

WANDER I NG CELLS ARE F' OUND TO BE LOADED W ITH F' AT a THU-: 

FAT EXTENDS TO THE SURFACE WHERE THE FAT-LADEN WAN• 

DERING CELLS LIE FREE IN THE CREVICES. 

IN A LATER STAGE THE RAISED THICKENED INTIMA BE• 

COMES MORE EXTENSIVE AND THICKER, ANO THE TISSUE BE­

COMES HYALINE OR NECROTIC ABOUT THE MOST ABUNDANT AO• 

CUMULATION OF F'ATee THE SUPERFICIAL OR INNERMOST LAYERS 

BECOME VERY MUOH THICKENED ANO ARE NOW COMPOSED OF' A 

DENSE, HOMOHENEOUS CONNECTIVE TISSUE. tT IS VERY RARE 

THAT THE VASA VASORUM PENETRATE FROM THE MEDIA TO TAKE 

PART IN THIS NEW FORMATION OF Tl~SUE 1 AND GENERALLY THEY 

CAN BE FOUND ONLY IN THE LATER STAGESe THERE IS ALSO 

NO INVASION OF WANDERING CELLS AT ALL COMMENSURATE WIWH 

THE NEW FORMATION OF TISSUE •• THE DENSE CONNECTIVE TIS­

SUE FORMED OVER THE MASS OF FAT-OON!AINING TISSUE IS 

BLUISH•WHITE AND TRANSLUCENT. IT COVERS THE YELLOW, 

OPAQUE, FATTY MATERIAL SO THAT IT NOW APPEARS TO LIE 

IN THE DEPTHS OF THE INTIMA, ENCROACHING ON THE MUS­

CULO-ELASTIC LAYER·AND THE INTERNAL ELASTIC LAMELLA. 



UPON OPENING THE AORTA, ELEVATED, ROUNDED OR IRREGULAR 

PLAQUES OR PATCHES STAND UP F'ROM THE .INTIMAL SURFACE 

LIKE SOLIDIFIED DROPS OF PARAF'FINe ON CUTTING THROUGH 

T·M!:\f THERE IS ALWAYS TO BE FOUND THE MASS OF OPAQUE 1 

YELLOW, FATTY MATERIAL HIDDEN IN THEIR DEPTHSe FROM 

THE CUT EDQE 1 THIS YELLOW MASS CAN BE EXPRESSED OR DUG 

OUT 1 AND ITS SOFT MUSHY CHARACTER IS THE ORIGIN OF THE 

NAME "ATHEROMA", WHICH MEANS "uusH" IN GREEK(23). OF­

TEN THE f'AT EXTENDS SO AS TO F'ORM A HALO ABOUT SUCH A 

PLAQUE, THE OPAQUE MATERIAL SHINING THROUGH THE RELA­

TIVELY THIN SURROUNDING INTIMA. 

AT THIS STAGE THE INTERNAL ELASTIC LAMELLA UNDER• 

LYING THE PLAQUE GENERALLY SHOW~ F'RAQMENTATION OR INTER• 

RUPTIONS 1 OR IT IS FRAYED OUT INTO SEVERAL THIN LAMINAE 

WMIOH AGAIN UNITE AT THE OTHER EDGE Of' THE PLAQUEa 

USUALLY THE LO~GITUOINAL MUSCLE FIBERS OF' THE MUSOULO• 

El.AST IC LAYER ARE INVOLVE:D IN THE NEOROS IS IN THE DEPTHS 

Of' THE PLAQUE AND IN A GREAT PART 1 DESTROYED• DELICATE 

ELASTIC FIBRILS APPEAR IN THE NEW TISSUE WHICH FORMS 

INSIDE THE MUSOULO•ELASTIO LAYERe 

THE MEDIA UNDER THE PLAQUES GENERALLY SHOWS VERY 

SLtGHT ALTERATIONSe VERY DEFINITE THIOK PLAQUES MAY 

F'ORM IN THE INTIMA, WHILE THE UNDERLYING MEDIA SEEMS 

PRACTICALLY INTACTe THERE ARE FOTEN SLIGHT AOCUMULA• 

TIONS OF FAT IN THAT LAVER, AND IT IS GENERALLY THINNER 



UNDER THE PLAQUES THAN l'N THE NEIGHBORING REG IONS. 

SUCH THINNING OUT MAY PROCEED ALMOST TO THE COMPLETE 

DISAPPEARANCE OF THE OOATe THE CENTRAL MASS Of' THE 

PLAQUE BECOMES VERY SOFT SO THAT IF THE INNER WALL OR 

ROOF OF THIS SAO GIVES WAY AND THE CONTENTS ARE WASHED 

OUT tNTO THE BLOOD STREAM AND THE RAGGED EDGES ANO BASE 

ARE EXPOSED TO THE CIRCULATING BLOOD WHERE OFTEN THROM• 

BI F'ORM. 

TME SOFT YATER IAL IS FOUND TO BE RICH IN CRYSTALS 

OF CHOLESTERIN AS WELL AS GLOBULES OF' F'AT, SOME or WH~CH 

ARE EVIDENTLY OHOLESTERIN EiTERS, SINCE THEY ARE DOUBLY 

REFRACTIVE• WHILE OTHERS AR£ NEUTRAL FATS(24.). GRANULES 

OR LITTLE SPHERULES OR LARGER, IRREGULAR MASSES OF CAL­

O 1 UM ANO MAGNESIUM PHOSPHATE ALSO APPEAR1 AND I NDEED 1 

THE DEPOSIT OF CALCIUM MAY BE SO GREAT THAT THE WHOLE 

PLAQUE BECOMES CONVERTED INTO, A SOLID PLATE OF STONY 

MATERIAL WHICH WILL CRACK WITH A DRY SNAP(25)• SUCH 

PLATES CORRESPOND FAIRLY WELL WITH THE CONTOUR or THE 

ARTERY, ALTHOUGH THEY PROJECT AWKWARDLY WHEN THE VESSEL 

IS LAID OPEN• USUALLY THEY ARE SMOOTHLY COVERED WITH 

A DELICATE LAYER OF INTIMAL TUSUE AND ENDOTHELIUM, 

OTHERWISE THEY FORM A BASE FOR THE DE09$1T OF THROMBI. 

ACTUAL BONE FORMATION MAY OCCUR WITH MARROW OAVITY AND 

MARROW RICH IN CELLS, EITHER IN CALO IF IEO PLAQUES IN 



THE VESSEL WALL OR IN OLD CALCIFIED THROMBI WHICH AD-

HERE TO IT (22). EXACTLY THE SAME PROCESSES IN THE SNME 

SEQUENCE ARE FOUND IN THE OTHER ARTERIES OF THE- BODY. 

CALOIFIOATION OF THE NECROTIC AND FATTY PLAQUE OCCURS 

IN ALL ARTERIES AS IT DOES IN THE AORTA. ALL THE STAGES 

OF THE PROCESS OF SCLEROSIS MAY BE PRESENT AT THE SAME 

TIME IN A REG ION OF THE AR TE RY PRE SENT I NG VAR IE6 .. APPEAR-

ANOESe ALL CASES SHOW A VERY GREAT DIMINUTION OF THE 

ELASTICITY Of THE ARTERY WALL, ALTHOUGH THE RIGtOITY 

MAY BE INCREASED(22). 
-

0PHULs(26) DESCRIBES LESIONS WHICH OCCUR IN THE 

LARGE A ND SMALL BR A N 0 HE S A ND T HE ARTER I 0 t.. E S • I N T HE 

LARGE BRANCHES THE FORMATION OF NEW ELASTIC MEMBRANES 

SSEIJS TO BE THE MOST IMPORTANT FEATURE. IN THE ADVANCED 

CASES OF ARTERIOSCLEROSIS THE GROWTH OF FIBROUS TISSUE 

BETWEEN THE ELASTIC LAYERS OR ON TOP OF THEM IS RATHER 

COMMONLY SEENe HOWEVER, THE DEGENERATIVE CHANGES ARE 

USUA~LY NOT VERY MARKEDe THE EARLY LESIONS CONSIST IN 

A FAIRLY DIFFUSE ANO RATHER CELLULAR FIBROUS THICKENING 

OF THE INTIMAe LATER A CONSIDERABLE AMOUNT OF ELASTIC 

TISSUE MAY DEVELOP IN THE THICKENED INTIMA. THE MAIN 

CHANGES IN THE ARTERIOLES ARE THOSE OF HYALINE DEGEN• 

ERATIONe 

ACCORD ING TO 0-EELEN(27) THE D IF FE RENT PROCESSES 

D lsT INGU UH THEMSELVES FROM EACH OTHER BY THE IR LOCAL• 
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IZAT ION IN THE VASCULAR SYSTEM; BY THE IR SEAT IN THE 

LAYERS OF THE WALLS OF THE VESSELS; BY THE IR PATHOGENE• 

SIS AND ETIOLOGY; AND FINALLY, BY THEIR SIGNIFICANCE 

FOR THE ENTIRE BODY• THEIR INCLUSION IN ONE PATHOLOGICAL 

CONCEPTION IS NOT JUSTIFIED FROM A SCIENTIFIC POINT OF 

VIEW• THE THREE TRANSFORMATIONS ARE j . I• THE TRUE ARTER• 

IOSCLEROSIS 1 WHICH IS ALSO TERMED ATHEROSCLEROSIS AND 

SOLERATHEROMATosts; 2. THE SO-CALLED OALOIFIOATION OF 

THE MEDIAj ANO 3• A PECULIAR HYALINE-SCLEROTIC TRANS• 

FORMATtoN, WHICH AS A RULE ts DESIGNATED BY THE NAME OF 

ARTER10LOSCLEROSISe TRUE ARTERIOSCLEROSIS IS CHIEFLY 

A DIStASE OF THE INTIMA WHICH IS DUE TO NUTRITION•L DIS­

TURBANCES OF A PROGRESSIVE AND REGRESSIVE NATURE. 

IN THIS WR IT l·NG IT WILL BE CONS ll>ERED THAT ARTER IO• 

SCLEROSIS IS SOMEWHAT OF A GENERAL TERM INCLUDING THE 

CONDITIONS DESCRIBED AS ATHEROSCLEROSIS AND ARTERIOLO­

SCLEROSISe 

*-.. --.. -..... * 

-25-. 



--PATHOGENESIS--

CdNSIOERING THE PATHOGENESIS OF' ARTERIOSCLEROSIS, 

THE SIGNIFICANCE OF THE FATTY STREAKS FOUND IM THE WALLS 

OF THE ARTERIES MUST BE CONSIDERED. 

A GOOD DESCRIPTION OF' THE FATTY STREAKS IS GIVEN 

BY LANGE (28). TH£Y WERE OBSERVED AS BEING ROUND OR 

OVAL, SLIGHTLY PROJECTING YELLOW SPOTS, ~HICH ARE SOME­

TIMES QUITE ELONGATED OR ARRANGED IN ROWS. MICROSCOP­

IC EXAMINATION REVEALS THAT THE INTIMA IS SLIGHTLY 

SW 0 L LE N A S I F I T W E R E E 0 EM A T 0 U S • T HE CE l L S I N T HE 

INTIMA ARE SWOLLEN AMD LOADED WITH FINE ANISOTROPIC 

LIPOID DROPLETS CONSISTING LARGtLY OF CHOLESTEROL 

AND FAT. 

ACCORDING TO KLOTZ AND MANNING (29), THESE LIPOIO 

DROPLETS MAY BE DEPOSITED IN THE SUB-ENDOTHELIAL LAYER 

OR IN THE MUSCULO-ELASTIC LAYER OR BOTH. PATHOGENICALLY 

THEY BELIEVED THAT THESE FATTY DEPOSITS HAVE A DEFINITE 

CAUSAL RELATIONSHIP TO ATHEROMATOUS CHANGES IN THE 

ARTERIES. IT MAY BE THAT SOME OF' THESE MAY BE REAB-

S 0 R BE 0 I N T HE E AR L Y S TA GE S , BUT I N 0 T HE R S , L A T E R T HE 

SUPERFICIAL PARTS OF' THE INT IMA BECOME THICKENED BY 

THE DEVELOPMENT OF' HYALINE F'IBROUS TISSUE. THIS IS 

MORE PARTICULARLY TRUE WHEN THE FAT HAS BEEN LIBER­

ATED BY A DISINTEGRATION OF THE FA~-CARRVING CELLS. 

FURTHER WORK ALONG THIS LINE CONVINCED KLOTZ THAT THE 

ABOVE CONDITIONS WERE TRUE (30). 
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SANDERS (31) DOING CONSIDERABLE WORK ON THE 

PHYSIOLOGY AND PATHOLOGY OF CHANGES OF THE INTIMA COULD 

NOT CONCEIVE OF ANY CAUSAL RELATIONSHIP BETWEEN THE 

FATTY STREAKS AND ARTERIOSCLEROSIS. HOWEVER, THIS DID 

NOT DETER THE WORK DONE BY KLOTZ ANO MANNING (29) WHO, 

AFTER STUDYING THE OOOURRENOES OF FATTY STREAKS, BROUGHT 

OUT STATISTICS SHOWING THAT THE GREATEST INCIDENCE IS 

BETWEEN THE AGES OF TWENTY {20) ANO THIRTY {30) ANO 

THAT IT WAS UNUSUAL BEFORE TEN (d0) AND AFTER FIFTY (50) 

YEARS• 

THE DEPOSITS IN THE AORTS OF THE YOUNG 1 AS SHOWN 

BY KLOTZ (30) 1 SEEMED TO CONTAIN THE LIPOID MATERIAL 

AT FIRST IN LARGE LUTE IN-LIKE CELLS LOCATED IN THE INTIMA. 

IT SEEMED THAT THESE CELLS WERE HIGHLY PHAGOCYTIO FOR 

TME LIPOIDS OF THE CIRCULATING BLOOD. THE PROBABILITY 

WAS PRESENTED THAT THE ACCUMULATION OF FA~ IN EXCESS, 

IN THE TISSUES OF THE ARTERIES, OWES ITS PRESENCE 10 

PROCESSES OF A HYPER-PHYSIOLOGICAL NATURE. 

ANITSCHKOW (32), FROM HIS STUDIES OF THE HISTOPATH­

OLOGY OF THE ARTERIES PRESENTED THE THEORY fHAT THE 

ENDOTHELIAL LINING OF THE ARTERIES IS PERMEABLE FOR 

LIPOIDS AND VARIOUS COLLOIDAL SUBSTANCES DISSOLVED 

IN THE PLASMA. THESE SUBSTANCES ARE ABSORBED BY THE 

INTERSTITIAL CHROMOTROPHIC SUBSTANCE OF THE WALLS, 

ESPECIALLY OF THE INTIMA 1 AND ON THE SURFACE OF THE 

ELASTIC FIBERS. BECAUSE OF THE SEVERITY OF ARTERIOS­

CLEROSIS IN DIABETES, WITH THEIR HIGH LIPEMIA AND 



CHOLESTEREMIA, HE BELIEVED THAT THERE WAS A DEFINITE 

RELATION BETWEEN LIPOID INFILTRATION AND THE GENESIS 

OF ARTERIOSCLEROSIS. 

BALDAUF (33) HAS SHOWN FROM A CHEMICAL ANALYSIS 

OF ATHEROMATA OF' THE AORTA THAT THERE IS AN INCREASE IN 

THE FATTY EXTRACTIVE SUBSTANCES. THERE WAS ALSO A HIGHER 

PERCENTAGE OF FATTY ACID IN THOSE AORTAS THAT WERE NOT 

CALCIFIED. 

IT MAY BE PROBABLE THAT THE DEPOSITION OF CHOLESTEROL 

TAKES PLACE FOR REASON SOMEWHAT SIMILAR TO THE DEPOSITION 

OF CALCIUM. CALDWELL (34) SHOWED AN INCREASE IN THE 

CHOLESTEROL CONTENT IN CASEOUS TUBERCLES ANO WITH TIME 

THERE IS A GRADUAL ACCUMULATION OF THIS SUBSTANCE THERE • 

. BY FEEDING CHOLESTEROL TO TUBERCULOUS ANIMALS THERE IS 

A TENDENCY FOR AN INCREASE IN THE AMOUNT PRESENT IN THE 

TUBERCLES (35). FROM THIS IT MAY S£EM THAT CHOLESTEROL 

MAY BE DEPOSITED AS IS CALCIUM TO ACCUMULATE IN NECROTIC 

TISSUES GENERALLY. 

MORE SPECIFIC REFERENCE TO THE PATHOGENICITY OF 

ARTERIOSCLEROSIS, BLEITZKE (36) PRESENTS TWO CARDNAL LINES 

0 F T H 0 U G HT W H I 0 H C 0 N F R 0 NT E AC H 0 T HE R • T HE 0 NE , R UL I NG 

AT THE PRESENT TIME, SEES THE ESSENTIAL FACTOR IN A PENETRA­

TION OF LIPOID PLASMA INTO THE INTIMA; MECHANICAL COND­

ITIONS NOT ONLY FACILITATE THE ENTRANCE OF THE PLASMA AT 

CERTAIN POINTS, BUT ALSO PROMOTE THE APPEARANCE OF 

DEGENERATIVE TRANSFORMATIONS AND REACTIVE PROLIFERATIONS 

IN THESE PLACES. THE OTHER LINE OF THOUGHT CONSIDERS 

THE CHIEF CAUSE TO BE MACULATED LESIONS OF THE MEDIA, 
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REGARDLESS OF WHETHER THEY MAY BE OF ANATOMICAL OR 

FUNCTIONAL ORIGIN; IT CONSIDERS THE INTIMAL PROLIFER­

ATIONS TO BE COMPENSATORY AND THE FATTY AND OTHER 

OEGERATIVE TRANSFORMATIONS TO BE SECONDARY, OR AT MOST, 

OF EQUAL IMPORTANCE. IT IS NOT BELIEVED BY HIM THAT 

THE INFILTRATION OF LIPOID SUBSTANCE TO BE ~RIMARY. 

LIPOID SUBSTANCES AND CALCIUM ARE ALREADY DEPOSITED IN 

THE NORMAL WALL or THE ARTERY, THEY CAN ONLY ORIGINATE 

FROM THE BLOOD. THE STRENGTH OF THE DEPOSITS IS IN 

A CONOITJON or DEPENDENCE UPON THE PLETHORS OF THE BLOOD 

OF THESE SUBSTANCES. IN THIS, THE GENERAL DISORDERS OF 

METABOLISM PLAY A CERTAIN PART, ABOVE ALL, HYPERCHOLEST• 

EREMIA 1 WHICH CAN EASILY BE PRODUCED EXPERIMENTALLY IN 

THE HER81VOROUS RABBIT (19) 

CoNCERNING THE LIPOID MACULATIONS FOUND IN THE 

AORTA (36), WHICH DO NOT REVERT INTO THE SCLEROTtO PLATES, 

IT ~ NOTED THAT THEY APPEAR ANO CORRESPOND IN FORM 

ENTIRELY TO THE SO-CALLED "sPONTANEous" AORTIC RUPTURES, 

WHICH GENERALLY APPEAR IN SUDDEN INCREASES OF HIGH 

BLOOD PRESSURE. IT IS KNOWN THAT THE SITE AND FORM OF 

SUCH RUPTURES ARE DETERMINED BY THE FACT THAT IN SEVERE 

INCREASES OF BLOOD PRESSURE THE GREATEST TENSION MUST 

SE~ IN AT THE POINT WHERE A GENERAL EXPANSION OF THE 

WALL IS NOT POSSIBLE• THESE POINTS CORRESPOND TO THE 

SITES OF THE LIPOID MACULATIONS. THE INTIMA NOT BEING 

SO PERMEATED WITH ELASTIC COMPONENTS WILL SUFFER MECH­

ANICAL LESIONS AT THE POINTS OF THE GREATEST TRACTION, 



WHICH FACILITATES THE PENETRATION OF THE LIPOIO PLASMA 

AND PROBABLY ALSO FAVORS THE FALLING OUT OF THE LIPOIDS. 

ASCHOFF (37) PRESENTS A DIFFERENT VIEW AS TO THE 

FOLE OF THE LIPOIOS AND CHOLESTEROL IN THE PATHOGENESIS 

OF ARTERIOSCLEROSIS. THE DEPOSITION OF THE L1POIOS 

PRIMARILY TAKES PLACE IN THE INT IMA OF THE BLOOD VESSELS 

EXCEPT IN THOSE PLACES WHERE THE DEEPER LAYERS OF THE 

INTIMA--NEXT TO THE MEDIA- ARE PARTICULARLY LOOSELY KNIT 

AS IN THE AORTA, CAROTIDS, AND CORONARY ARTERIES. 

lT IS KNOWN THAT THE INTIMA AND THE INNER TWO-THIRDS 

OF THE MEDIA OF THE LARGE VESSLES DERIVE THEIR NOURISH­

MENT FROM THE BLOOD STREAM (21). THERE IS A OONTINU<ll S 

FLOW OF LYMPH FROM THE CIRCULATING BLOOD INTO THE VESSEL 

WA L L • VI I T H T HE S E F A 0 T S A SC H 0 F F ( 3 7 ) S U G GE S TE D T HA T 

THE LIPOIDS ARE BROUGHT INTO THE VESSEL WALLS FROM wrr~tN 

THE LUMEN. IN THESE CIRCUMSTANCES THIS LIPOID DEPOSITION 

APPEARS FIRST WHERE PHYSICAL PROPERTIES ARE MOST FAV(J'{ABLE 

WHICH IS IN EVERY CASE AT THE BORDER Of" THE MEDIA. VIA 

THE LYMPH THE L IPO ID SUBSTANCE IS DEPOSITED IN THE f" INE 

MESHWORDS OF THE JUNCTION OF THE INTIMA ANO THE MEDIA. 

THIS CONDl.TION BECOMES MORE PROGRESSIVELY OBVIOUS AS THE 

ABSORPTION OF THE DEPOSITS INCREASES. THE FINE MESHWORK 

OF THE ELASTIC LAYER BECOMES CONGESTED BY THE ACCUMULATING 

LIPOIDSe THEREFORE, IT BECOMES A PROCESS Of" INFILTRATION. 

FURTHERMORE, ATREROMATOUS CHANGES OCCURRING IN THE VESSEL 

WALL CANNOT TAKE PLACE UNLESS THE SUBSTANCE THAT PRODUCES 

THEM ARE PRESENT IN SUFFICIENT AMOUNTS. 



ASCHOFF CONCLUDES THAT ALL DISEASES WHICH ARE AS• 

SOCIATES WITH A CONSIDERABLE INCREASE OF THE BLOOD CHO­

LESTEROL LEAD TO AN INCREASE IN THE DEPOSIT OF LIPOIDe 

IT IS CONCEIVEABLE THAT THE ENDOGENOUS FORMATION OF OHO• 

LESTEROL WHICH HAS BEEN SHOWN TO OCCUR IN THE CARNIVORA, 

MAY BECOME DISTURBED RESULTING IN AN OVERPRODUCTION, 

AND SO IT OAN BE OONS ID&:RED A METABOLIC DISEASE (4,) • 
THERE IS A PRECIPITATION OF AND DEPOSITl.ON OF LIPOIDS 

WHICH ARE CLOSELY RELATED TO CHOLESTEROL METABOLISM(37)• 

THE MEO HAN ISM OF' CHOLESTEROL DEPOSIT ION IS ALSO 

DISOUSSEO BY HURXTHAL(38). THE BLOOD CHOLESTEROL IS 

THOUGHT TO BE PRESENT IN COLLOIDAL SU'SPENS ION OR L INICE D 

WITH BLOOD PROTEINS• ALMOST ALL ABNORMAL CHOLESTEROL 

DEPOSITS ARE ASSOCIATED WITH GROUPS OF FAT OR FO~M 

CELLS WHICH ARE SUPPOSEDLY OF RETIOULO•ENDOTHELIAL ORI• 

GIN• HIS THEORll:S AS TOTHE MECHANISM Of' ABNORMAL CHO­

LESTEROL DEPOSITS ARE; I. THERE IS a PRECIPITATION OF' 

CHOLESTEROL IN THE BLOOD FOLL.OWED BY A PHAGOCtrTIO A01'tJ&.QN 

THERE BY THE RETICULO-ENDOTHELIAL CELLS WHIOH THUS BE• 

OOME F'AT OELLSe THERE IS A MIGRATION OF THESE OELLS 

INTO THE TISSUES WHERE THEY MAY OEGENERATE1 THUS LIBER­

ATING CHOLESTEROLe 2. AN INFILTRATION OF TISSUES BY CHitJ­

LESTEROL BECAUSE OF THEIR ALTERED PERMEABILITY, DUE TO 

DISEASE, AND ING~STION IN THE TISSUES BY THE RETICULO• 

· ENOOTHEL IAL SYSTEM CELLS OF THE DEPOSITED CHOLESTEROL• 

THE FAT CELLS ARE THUS FORMED AT THE SITE WHERETHEY ARE 
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FOUND. 

REASONS AGAINST THESE LIPOIDS IN THE MAOULAE BEAR• 

ING A CAUSAL RELATIONSHIP TO ARTERIOSCLEROSIS HAVE BEEN 

GIVEN BY BLEITZKE(36). le DIVERSITY OF FORM; LIPOID 

MACULATION APPEARS IN THE FORM OF ELONGATED SPOTS AND 

STREAKS WHICH DO NOT, OR VERY RARELY so, PROJECT BEYOND 

THE SURFACE OF THE INTIMAe ATHEROSCLEROSIS PRODUCES 

01ROULAR 1 ELONGATED, OR SACCULAR DEFINED PLATES, WHICH, 

IN THE CADAVER, USUALLY PROJECT BEYOND THE SURFACE OF 

THE INTIMAe 2. DIVERSITY OF OCCURRENCE; LIPOID MACU• 

LATIONS ARE FpUND IN CHILDREN ANO EARLY MANHOOD AND IS 

CAPABLE OF A PROCESS OF INVOLUTION, IT THEREFORE OCCURS 

VERY RARELY AT AN ADVANCED AGE• ATHEROSCLEROSIS GENER• 

ALLY BEGINS IN THE FIFTH OR SIXTH DECADE ANO IS NOT 

CAPABLE OF A PROCESS OF INVOLUTION. '•DIVERSITY OF 

LOCATION; THE LIPOID MACULATION IS LOCATED AT THE VE~TRI• 

CULAR SIDE OF THE MITRAL VALVE, AT THE INTIMA OF THE 

AORTA ANO THE LARGER ELASTIC ARTERIES; ATHEROSOLERos• 

OOOURS IN THE ARTERIES OF ANY CALIBER. AT THE CARDI AO 

VALVES THERE IS FOUND AN AFFECTION AT THE MARGIN OF c~o­

SURE WHICH COULD BE COMPARED TO ATHEROSCLEROSIS OF THE 

VES&ELS• 4• DIVERSITY OF STRUCTURE HISTOLOGIOALLYe 

IN CONTRAST, HURXTHAL(38) PRESENTS EVIDENCE OR 

ARGUMENTS THAT LIPotos, ESPECIALLY CHOLESTEROL, BEAR A 

DEFINITE CAUSAL RELATIONSHIP To ARTERIOSOLEROS1Se 

ATHEROSOLEROTIC PLAQUES CONTAIN CHOLESTEROL; THE AMOUNT 

-~-



OF WHICH INCREASES YI ITH 1'HE EXTENT OF THE A1'HEROSCLER• 
r 

OS IS. 2. THE OHOLE's:fEROL CONTENT OF THE BLOOD INCREASES 

Wl1'H AGE ANO WITH THE EXTENT OF ATHEROSCLEROSIS• ;. 

ATHEROSCLEROSIS, ANALOGOUS TO HVMAN ATHEROSCLEROSIS, MAY 

BE PRODUCED IN RABBITS BY FEEDING CHOLESTEROL IN LAR~ 

AMOUNTS, OR SMALL AMOUNTS OVER A LONGtR PERIOD OF TIMEe 

4. ATHEROSCLEROSIS IS MORE FREQUENT IN CONO~TIONS SUCH 

AS, D1ABETES MELLITUS ANO MYXEDEMA IN WHICH THERE ARE 

ABNORMALLY HIGH FIGURES OF BLOOD OHOLtSTEROLe 

ARESUf39) QUESTIONS HYPERCHOLESTERINEMIA AS AN 

ETIOLOGICAL FACTOR. THE SMALL AREAS OF FATTY DEGENER• 

AT I 0 N 1 HE BE i.. IE VE S , ARE L ITT LE F 0 C I IN REP AR AT I 0 N W HERE 

THE LYNPHATIC CIRCULATION HAS BEEN REtSTABLISHED; THE 

MUOOID DEGENERATION HAS DISAP~ARED AND THERE STILL RE-

MAINS A LITTLE QUANTITY OFOHOLESTERIN WAIT·ING TO BE 

ELIMINATED. As TO THE PATHOGENESIS OF ARTERIOSCLEROSIS 

HIS IDEAS ARE THAT THERE IS A PARES IS f' IRST IN THE 

ARTERIES Of' ALL CALIBER, FOLLOWED BY A DYSTROPHIO CON• 

DITION DUE TO SLOUGHING OF'F OF THE LY¥PHATIC OIRCULA'liJIONe 

FROM THE WRITINGS OF THE INVESTIGATORS AND T•EIR 

WORKS, IT SEEMS THAT THERE IS SOME bEFINITE ETIOLOGICAL 

RELATIONSHIP BETWEEN CHOLESTEROL AND ARTERIOSCLEROSIS• 

THE PATHOGENIC PROCESS HAS AS YET NOT BEEN DEFINITELY 

PROVEN BUT THE ARGUMENTS ANO THE.RIES ARE VERY CONVIN• 

CING OF THIS FACTe PERHAPS IT MAY REQUIRE A D.IFF'ERENT 



APPROACH, DIFFERENT METHODS OF ANALYSIS OR MORE IN-

TENSIVE INVESTIGATION OF THE THEORIES. 

*----------* 
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--EXPERIMENTAL AND CLINICAL EVIDENCE--

EXPERIMENTAL PRODUCTION OF ATHEROSCLEROSIS RELAT•VE 

TO ITS ETIOLOGY HAS BEEN EXTENSIVELY ATTEMPTED SINCE THE 

EARLY PART OF THE PRESENT CENTURYa NUMEROUS CONCEPTS 

OF THE CAUSAL RELATIONSHIP OF ••RIOUS FACTORS HAVE BEEN 

ATTEMPTED. EXPERIMENTAL EVIDENCE WAS MEAGER DISCOUR­

AGING UNTIL ANITSOHKOW( 19), IN 1912, PRODUCED ATHERO­

SCLEROSIS IN RABBITS BY FEEDING PURE CHOLESTEROL DIS• 

SOLVED IN VEGETABLE OILa IN THIS WAY WAS ACHIEVED T~ 

EXPERIMENTAL DEMONSTRATION OF THE IMPORTAN~ PART WHICH 

THIS SUBSTANCE PLAYS IN THE PATHOGENESIS OF ARTERIO• 

SCLEROSISa 

SINCE THAT TIME IT HAS BEEN SHOWN BY MANY INVES• 

TIGATORS THAT CHOLESTERIN IS A VERY IMPORTANT FACTOR IN 

THE PATHOGENESIS OF ARTERIOSCLEROSISe NOT ALL EXPERI• 

MENTERS HAVE OBTAINED SIMILAR RESULTS, BUT THE EVIDENCE 

PRESENTED IS VERY MUOH IN FAVOR OF A DEFINITE CAUSAL 

RELATIONSHIP BETWEEN THIS SUBSTANCE AND ARTERIOSCLEROSIS. 

A SUMMARY OF THE KNOWLEDGE OF THE CHOLESTEROL META­

BOLISM MAY WELL BE GIVEN AT THIS POINT(38). 

FUNOTIONS-

1. A CONSTITUENT OF THE FRAMEWORK OF CELLS BECAlJE 

OF ITS STABILITY TO ORDINARY OHEMIOAL CHANGE. 

2e A PROTECTIVE SUBSTANCE IN OELLSe 

A. AN ANTI-TOXIC, ANTI-HEMOLYTIC, AND ANTI• 

INFEOTlOUS AGENT. 

a. AN INSULATOR OF THE CENTRAL NERVOUS SYSTEMe 
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Oe A CONDITIONING CONSTITUENT OF THE SKIN• 

J• A CONVEYOR OF FATTY ACIDS TO AND FROM FATTY 

DEPOSITS. 

4• A FAOILITATOR OF FAT ABSORPTION. 

ABNORMAL VARIATIONS MAY ARISE av; 

le ABNORMAL SYNTHESIS BEYOND NORMAL TOLERANCE OR 

DESTRUCTION. 

2. ABNORMAL AFFINITY OF TISSUES FOR OHOLESTEROLe 

3• ABNORMAL PRECIPITATION OR LIBERATION. 

4• HEMOCONOENTRATION OR DILUTIONe 

5• FAILURE OF ELIMINATION (SEE DIAGRAM). 

BAILEY(40), (41), SOARFF(42), FABER(43) 1 AND KLOTZ 

(44) HAVE SHOWN THAT EXPERIMENTALLY ATHEROSCLEROSIS OAN 

BE PRODUCED BY FEED ING CHOLESTER IN OR FOODS RICH IN OHO• 

LESTERIN TO ANIMALSe THEIR EXPERIMENTS WERE NOT ALL 

CARRIED OUT IN ALL THE SAME DETAILS BUT THEIR PRIME OB­

JECT WAS TO PRODUCE ATHEROSOLER()S IS BY FEED ING OHOLES• 

TERIN AND THEY RECEIVED RESULTS THAT PROVED CLEARLY TO 

THEM THAT THERE IS A DEFINITE CAUSAL RELATIONSHIP• 

IT HAVING BEEN PROVEN BY THESE INVESTIGATORS THAT 

CHOLESTERIN IS AN IMPORTANT FACTOR, OTHER EXPERIMENTERS 

WORKED ALONG SOMEWHAT DIFFERENT LINES TO NOTE ANY FUR• 

THER OR ASSOCIATED RELATIONSHIPe 

MOE HL IG, A ND Os IUS (45), IN ATTEMPT I NG TO PRODUCE 

ARTERIOSCLEROSIS IN RABB ITS BY THE ADM llN ISTRATION OF' 



INTESTINE 

~ 
BILE•GALL BLADDER 

SYNTHES IS 
t 

FREE•PREOIPITATION FREE 
THORAOIO DuoT (s1TE?) t (ESTERS) ·~ 1 

BLOOD/ 
(FREE ESTERS) 

LIVER 
(DE-ESTER ~ZED) 

BOWEL 

' CHOLESTEROL 
(ExT. & RE.soRe.) 

KOPROSTEROL 
DIHYDROOHOLESTEROL 
(£ioR. & REDUCED) 

l 
FEOES 

~ 
DESTRUCTION 

TISSUES 
FREE & EsTERs 
FAT DEPOSITS 

. ESTERS 
ABNORMAL DEPOSITS 

FREE & ESTERS 

l 
FAT CELLS 

(SI TE?) 

DIAGRAMMATIC REPRESENTATION OF THE METABOLISM OF 

0 HOLE S TE R OL ( 3 8 ) • ' 



PlTUITRIN ALONE AND ALSO WITH CHOLESTERIN WORKED ALONG 

THESE LINES. THEY HAD THREE OBOUPS OF RABBITS. Td 

GROUP A, WHICH WAS COMPOSED OF FIVE(5) RABBITS, THEY 

FED A NORMAL DIET PLUS 12 CO. COTTON SEED OIL AND 4 
GRAMS OF ANHYDROUS LANOLIN FOR EACH RABBIT. THIS CON• 

TAINS A HIGH DEGREE OF CHOLESTEROL. To GROUP B(IO)RAS-

BITS) THEY FED THE SAME AS A PLUS L CO. OF OBSTETRICAL 

PITUITRIN, To GROUP C THEY FED (10) RAIBITS A NORMAL 

DIET PLUS THE PITUITRIN. THIS WAS CARRIED ON FOR ONE 

HUNDRED (100) DAYSe AFTER THIS TIME THEY OBSERVED TtMT 

THE GROUP A RABBITS ALL HAD A MARKED DEGREE OF ARTER-

IOSCLEROSIS 1 BUT IN GROUP 8 THERE WAS A MORE EXTEN-

SIVE ARTERl8SCLEROSIS CHANGE THAN IN GROUP A. GROUP C 

CONTAINED NO SIGNIFICANT CHANGES IN THE AORTA AFTER 

A HUNDRED ( 100) DAYS OF FEED ING. THE RESULTS SHOW TH' T 

THERE IS A CAUSAL RELATIONSHIP BETWEEN CHOLESTERIN AND 

ARTERIOSCLEROSIS IN RABBITS. ALSO THERE IS AN INOICArloN 

THAT POSSIBLY THERE ARE OTHER FACTORS ASSOCIATED WITH 

'RHE INCREASED CHOLESTERIN INGESTION BY THE RESULTS 

OBTAINED IN GROUP B. C45> 
, SHAPIRO (46) UNDERTOOK EXPERIMENTS TO DETERMINE 

THE IN~LUENOE OF THE REMOVAL OF THE THYROID, SPLEEN, 

• 
GONADS, AND SUPRARENALS UPON THE DEVELOPMENT OF EXPER-

IMENTAL ATHEROSCLEROSIS IN RABBITS. HE FED HIS RABBl~S 

A DIET OF ALFALFA HAY, OATS AND VEGETABLES PLUS 4 GRMS 



OF LANOLIN IN 12 CO. OF COTTONSEED OIL DAILYe (S£E 

TABLE I). HE DETERMINED BY THIS THAT THE DEPOSITION OF 

OHOLESTERIN OR CHOLESTEROL ESTERS WITHIN THE INTIMA OF 

THE AORTA INDICATES CELLULAR ALTERATIONS WHICH RESULT IN 

ATHEROMATAe ALSO FROM THE RESULTS OSTAINEO IT SHOWS 

THAT CONDITIONS WHICH ARE ACCOMPANIED BY LONG STANDING 

HYPEROHOLESTERINEMIA CAUSE OR FACILITATE THE DEPOSITION 

OF CHOLESTEROL WITHIN THE AORTA. THESE OPERATIVE PROCED­

URES AUGUMENTED THE HYPERCHOLESTERINEMIA AND THEREBY 

FACILITATE •NB ACCELERATE TMIS DEVELOPMENT QF THIS 

CONDITION. 

GORDONOFF (47) PERFORMING SOME PHARUACOLOGl~AL 

EXPERIMENTS ON THE THERAPY OF ARTERIOSCLEROSIS, REPORTED 

FINDINGS SIMILAR TO THE HUMAN FORMS OF THE OISE~SEe HIS 

METHOD OF PRODUCING ATHEROSCLEROSIS WAS TO FEED RABBITS 

OHOLESTERIN DISSOLVED IN SUNFLOWER, OIL FOR A CERTAIN 

LENGTH OF TIME• 

ALONG A DIFFERENT LINE OF INVESTIGATION, PAGE ANO 

BERNHARD (48) ALSO PRODUCED ATHEROSCLEROSIS BY HIGH 

CHOLESTEROLDIETSa THEY INVESTIGATED TO DETERMINE THE 

ACTION OF AN ORGANIC IODINE COMPOUND IN THE PREVENTION 

OF ATHEROSCLEROSIS. THEY USED TWENTY-FOUR (21.J.) RABBITS 

WHICH WERE FED A GENERAL DIET WITH AN ADDITION OF CHOL­

ESTERIN DISSOLVED IN WARM OLIVE OIL TO MAKE A 5 PERCENT 
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NUMBER Of' 
RABBITS 

10 

6 

7 

8 

6 

2 

TABLE 

OPERATIVE 
PROCEDURE 

NONE 

G ONA DEC TOM Y 

SPLENEOTOMY 

THYROID­
ECTOMY 

81-SUPRARE­
NALEOTOMY 

THYROID AND 
81-SUPRARE­
NALECTOMY 

THYROID AND 
SPLENECTOMY 

GONAD ANO 
SPLE NEC TOM Y 

PERIOD OF 
LANOLIN FEEDING 

110-120 

50-60 

50-60 

40-50 

7 

85-100 

110 
50 

100 

DAYS 

ti 

tt 

n 

" " 

" 

" 

DEGREE or 
ATHEROMATOS IS 

EARLY 

EARLY 

EARLY AND 
MODERATE 

MODERATE 

SEVERE 

NONE 

EARLY 
NONE 

SEVERE 

SEVERE 

RESULTS SHOWING THE RELATIONS BETWEEN THE EX.PERI-

MENTAL PRODUCTION OF ARTERIOSCLEROSIS ANO THE VARIOUS 

OPERAT1VE PROCEDURES (46) 
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SOLUTION. THIS WAS FED ORALLY THROUGH A TUBE. 200 MG. 

OF CHOLESTERIN WERE FED DAILY ON SIX DAYS OF THE WEEK. 

THE FEEDINGS LASTED FROM 109 TO 180 DAYS. THE RABBITS 

WERE DIVIDED INTO TWO GROUPS; ONE RECEIVING THE ABOVE 

AND THE OTHER AN ADDITION OF Dl-IOD1D OF RICINSTEROLIC 

ACID RANGING FROM 12 MG. TO 27.38 MG. OF THE ACID. THE 

LATTER GROUP SHOWED ONLY SLIGHT &lHERMA~OUS CHANGES W~ILE 

THE OTHER SHOWED THE EXPECTED MARKED ATHEROMATOUS CHANGESe 

THE ORGANIC IODINE APPEARED TO INCREASE THE LIPEMIAa 

THROUGHOUT THE EXPERIMENT THE ANIMALS HAVING RECEIVED THE 

IODINE COMPOUND SHOWED HIGHER VALUES FOR ALL THE LIPID 

FRACTIONS THAN DID THOSE RECEIVING CHOLESTERIN lN OIL 

ALONE. HOWEVER, THE CHOLESTERIN DEPOSITS IN THE ARTERIES 

WERE VERY SMALL. THEY INTERPRETE~ THIS PBtNOMENON TO 

MEAN THAT WHEN THE METABOLISM OF THE TISSUES OF THE 

' 

RABBITS IS CH~NGED BY THIS ORGANIC IODINE COMPOUND, 
! 

DEPOSITION ~V~N FROM THE LIPEMIC PLASMA MAY BE PREVENTED. 

! 

MOREOVER, IF tHE STATE OF METABOLISM OF THE TISSUES IS 
i 

SUCH AN IMPORtANT FACTOR IN DETERMINJNS WHETHER LIPOIDS 
I 

WILL BE DEPOS~TED, IT IS EASY TO UNDERSTAND THE REASONS 
l 

WHY ATHEROSOLtROSIS IS A FOCAL AND NOT A GE"ERAL CONDITION. 
I 

f"ROM THE ABOl/f IT SEEMS PROBABLE THAT THERE IS A CLOSE 

RELATION BETWtEN THE CHOLESTEROL METABOLISM ANO THYROID 

METABOLISM. I 

I 

ANALOGOU' 

DUOE8. IN OTHE~ 

ATHEROSCLEROTIC CHANGES HAVE BEEN PRO-

ANIMALS. BAILEY (411 PRODUCED CHANGES .. ·,~ ..... 
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IN THE AORTAS OF GUINEA-PIGS FED FOR MONTHS ON FOODS 

RICH IN CHOLESTER. fT HAS BEEN PRODUCED IN MICE, GOATS, 

HENS, AND PIGEONS ( 19)• HOWEVER, IT IS VERY IMPORTANT 

TO NOTE THAT IT HAS NEVER BEEN PRODUCED IN CARNIVOROUS 

ANIMALS AFTER ATTEMWTING TO PRODUCE THIS CONDITION 

EXPERIMENTALLY. THIS IS NO DOUBT DUE TO THE FACT THAT 

UNDER NORMAL CONDITIONS THESE ANIMALS CAN EXCRETE THE 

CHOLESTER IN WHICH IS NOT THE CASE IN HERBIVOROUS ANIMALS (19) 

THERE IS MUCH CLINICAL EVIDENCE IN FAVOR OF AN 

ETIOLOGICAL RELATIONSHIP BETWEEN CHOLESTEROL AND ARTER-

IOSCLEROS Is. Ro i:nNow I TC H (49) Is VER y MUCH CONVINCED 

THAT FROM THE STUDY OF DIAB[TIC PATIENTS THERE IS DEFINITE 

EVIDENCE TO SHOW THAT AN EXCESS BLOOD CHOLESTEROL IS 

AN IMPORTAN~ ETIOLOGICAL FACTOR IN THE PRODUCTION OF 

ARTERIOSCLEROSIS IN YOUNG DIABETICS. SINCE THE INTRO-

DUCTION OF INSULIN ARTERIOSCLEROSIS HAS BECOME THE 

CHIEF CAUSE OF DEATH IN DIABETICS, REPLACING COMA. 

HE HAS FOUND THAT ARTERIOSCLEROSIS IS NOT CONFINED TO 

ELDER£ Y PE 0 PL E A ND T HAT 0 NL Y r IVE ( 5 ) YE AR S I S E1 THE 

USUAL TIME NECESSARY FOR ITS DEVELOPMENT~NO DOES SO 

REGARDLESS or AGE. 

IN A RECENT STUDY OF FtVE HUNDREU (500) CASES A 

DIABETIC CLINIC, THE INCIDENCE or CARDIO-VASCULAR 

DISEASE WAS FOUND TO BE 62.6 PERCENT (SEE TABLE 11) 

FROM AUTOPSY STUDIES or 108 DIABETIC PATl"NTS , _ _,...,..,. ...... ,, -· 

THERE WAS AN INCIDENCE or 65.7 PERCENT. PATIENTS HAVING 



TABLE I I 

IARDIO-VASOULAR Dis. 

AGE PERIOD NUMBER NUMBER PEROEN1 

-10 4 
11-20 14 4 28.6 

21-30 34 5 14.7 

31-40 67 33 49.2 

41-50 124 91 73.3 

51-60 158 106 67 •. t 

61-70 80 59 73.7 

71-80 18 14 77.8 

81-90 

500 313 b2.b 

INCIDENCE OF CARDIO-VASCULAR DISEASE AMONG 500 

DIABETICS ACCORDING TO AGE(49). 



,,-., 
HAD DISEASED FIVE YEARS OR MORE, REGARDLESS OF AGE OR 

SEVER1TT, SHOWED AN INCIDENCE OF OVER 80 PERCENT 

HAVING CARDIO-VASCULAR DISEASE. (SEE TABLE Ill) 

THERE IS EV I DENCE TO SHOW THAT THERE IS A DEFINITE 

RELATION BETWEEN THE FEEDING OF HIGH FAT DIETS, WHICH 

INCREASE& THE CHOLESTEROL, TO INCREASE THE INC I DENCE OF 

ARTERIOSCLEROSIS. ALSO FEEDING LOW FAT DIETS THERE IS 

A REDUCT ION OF THE INC I DENCE OF ARTER IOSCLAROS IS (!1-9). 

GIBBS, BUCKNER AND 8LOOR 1 WORKING ON THE BLOOD 

PLASMA OF DIABETICS, NOTED THE TOTAL AND ESTERIFIED 

CHOLESTEROL VALUES IN TWO SERIES OF DIABETIC PATIENTS 

WITH ARTERIOSCLEROSIS WERE FOUND TO BE ABNORMALLY HIGH 

AND HIGHEST WITH THE MOST ADVANCED ARTERIOSCLEROSIS (50). 

IN BOTH GROUPS 1'HERE WAS A 10-15 PERCENT INCREASE OF 

THE RATIO ABOVE THE NORMAL. THEY SUGGESTED A POSSIBLE 

RELATIONS HIP BETWEEN THE HIGH CHOLESTEROL 1/ALUES IN THE 

BLOOD PLASMA AND THE DEVELOPMENT OF ATHEROMATOUS CHANGES 

IN DAABETIC PATIENTS. 

JOSLIN {51), HENDERSON (52), ANO GRAY ANO SWANSON (53) 

ALSO SHOWED THE HIGH INCIDENCE OF ARTERIOSCLEROSIS IN 

DIABETES. JOSLIN (51) NOTED AS THE ABOVE {50) THAT 

THERE WAS ALWAYS A NORMAL OR MUCH ABOVE NORMAL CHOLE­

STEROL VALUES IN THE BLOOD EXAMINATION OF HIS PATIEN1'S. 

IN REGARD TO THIS FACT If WAS CONSIDERED IMPORTANT TO 

TREAT 1'HE PAilENTS IN REaARD TO THE EARLY POSSIBLITY OF 

DEVELOPING ARTERIOSCLEROSIS AND SHOULD SE AIMED AT THE 

REDUCTION OF THE BLOOD CHOLESTEROL. 
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TABLE I 11 

PERIOD FIVE YEARS AND UNDER UNDER FIVE YEARS 

TOTAL c-v TOTAL c-v 
NUMBER DISEASE NUMBER DISEASE 

No 1 ~ No 1 12 

•10 4 

11-20 2 ·2 loo.o 12 2 16.7 

2.1 .. 30 4 2 50.0 30 3 10.0 

31-40 21 18 85.7 46 15 32.6 

41-50 54 47 86.o 70 44 62.8 

51-60 50 43 66.7 108 63 58.3 

61-70 12 8 100.0 68 51 75.0 

71-80 17 H~ 82.3 

81-90 100.0 

RELATIONSHIP BETWEEN THE CARDIO-VASCULAR DISEASE, 

AGE, AND DURATION OF DIABETES AMONG 500 DtABETICs(49)• 

-45-



IN THE DIABETIC PATIENTS f'ROM AUTOPSY REPORTS, IT 

HAS BEEN SHOWN THAT THERE IS, f'ROM THE DEPOSITION OF 

LIPIDS ANO THEIR SUBSEQUENT CALCIFICATION, A GREATER 

DEPOSIT Of' LIPID AND A MORE MARKED CHANGE IN THE LIPID 

A LL OC AT I 0 N ( 54) • 

THERE WAS A CAREFUL STUDY MADE BY DAVIS, STERN ANO 

LESNICK (55) ON THE LIPOIDS ANO CHOLESTEROL CONTENT 

OF THE BLOOD OF PATIENTS WITH ANGINA PEOTORIS AND 

ARTERIOSCLEROSIS. A CAREFUL SELECTION Of' PATIENTS WAS 

MADE; THOSE WITH RHEUMATIC ANO SYPHILITIC HEARTS WERE 

EXCLUDED. FROM THE RESULTS OF THE DETERMINATIONS OF 

TOTAL BLOOD CHOLESTEROL AND FREE GHOLESTEROL 1 THEY FOUND 

A CONSIDERABLE IN-CREASE IN THE UPPER LEVELS OF CHOLESTEROL 

IN PATIENTS HAVING ANGINA PECTORIS. THE HIGHEST CHOLE­

STEROL LEVEL IN THE CONTROL GROUP WAS 287 MG. ANO IN 

THE ANGINA GROUP T,.HIRTEEN (13) PATIENTS WERE ABOVE THIS 

FIGURE. THIRTY-FIVE (35) ANGINA PEeTORIS PATIENTS HAD 

VALUES ABOVE 250 MG. WHILE ONLY SIXTEEN ( 16) WERE ABOVE 

THAT IN THE CONTR~L GROUP. FURTHER STUDIES ON THESE 

PATIENTS OF THE PHOSPHOLIPIDS ANO FATTY ACID CONTENTS 

SHOWED HIGHER VALUES IN THE ANGINA GROUP. IT WAS f'URTJ-ER 

NOTED THAT THE BASAL METABOLIC RATE AND HYPERTENSION 

HAD NO POSSIBLE Ef'FEOT ON THE FINDING. IT WAS CONCLUDED 

THAT THE LIPID ANO CHOLESTEROL METABOLISM IS DISTURBED, 

EITHER PRIMARILY OR SECONDARILY, IN AT LEAST A CERTA I~ 

GROUP Of' PATIENTS WITH ANGINA PECTORIS• 



COVERING A LARGE NUMBER OF CONDITIONS RELATIVE TO 

THE VEGETATfVE NERVOUS SYSTEM, GLAZER (56) STUDIED THE 

QUESTION WHETHER THE LEVEL OF CHOLESTEROL RISES AFTER 

THE STIMULATION OF THE SVUiPATHET IC NERVOUS SYSTEM. 

INJECTIONS OF AORENLIN MAY CAUSE A HYPERCHOLESTERINEMIA. 

ADRENALIN PERHAPS ACTS IN SOME MANNER UPON THE LIVER 

WHICH PLAYS AN IMPORTANT PART IN THE METABOLISfk'OF 

CHOLESiEROL (56). 

INTERESTINGLY AND SIGNIFICANTLY SO, IS THERE A 

LARGE AMOUNT OF CLINICAL EVIDENCE TO SHOW A DEFINITE 

RELATION BETWEEN OlSEASES HAVING A HIGH BLOOD CHOLEST~OL 

AND THE I NC I DENCE OF ARTERIOSCLEROSIS ,tN THESE 0 ISEASESe 

HOWEVER, IN NOT ALL DISEASES HAVING A HIGH BLOOD CHOLES­

TEROL HAS THE EVIDENCE BEEN SO CONCLUSIVE, AS WAS SHOWN 

B Y MAX WE L L ( 5 7 ) I N RE GA R 0 T 0 NE P HR 0 S I S • I N T H I S C 0 N 0 I TI 0 N 

THERE IS A HIGH BLOOD CHOLESTEROL AND IT WAS SHOWN THAT 

ARTERIOSCLEROSIS IS NOT ASS~CIATED WITH THIS DISEASE. 

THIS WOULD CERTAINLY BE A STRONG ARGUMENT AGAINST ANY 

RE LAT ION 1 BUT CERTAINLY IT MUST BE AGREED THAT THERE IS 

STILL MUCH TO BE LEARNED ABOUT NEPHROSIS, AND OF COURSE 

ALSO CONSIDERABLE TO BE LEARNED IN REGARD TO ARTERIOS-

CLEROSIS. THERE MAY BE OTHER tACTORS ENTERING INTO 

THE PICTURE. 

WHAT ABOUT THE NUMEROUS CASES OF ARTER~OSOLEROSIS 

THAT SHOW NO HYPERCHOLESTERINEMIAJ THIS OONOITION HAS 

BEEN EXPLAINED BY THE FACT THAT THE CHANGES Ot THE BLOOD 

MAY BE OF A TRANSIENT NATUR~ •• ALSO, IN SOME CASES 
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HYPERCHOLESTERINEMIA MAY NOT BE NECESSARY FOR THE 

GENESIS OF ARTERIOSCLEROSIS BECAUSE CHOLESTEATOSIS 

MAY BE PRESENT WIT HOUT AN INCREASE IN THE BLOOD CHOLE­

STEROL AND VICE VERSA (56) 

GLAZER (56) CONSIDERS THAT ARTERIOSCLEROSIS RESULTS 

ONLY FROM A COMBINATION OF PROLONGED HYPERCHOLESTERIN­

EMIA WITH LOCAL MECHANICAL OR TOXIC tNJURIES OF THE WALL 

OF THE VESSEL. THE ABSORPTION OF THE CHOLESTEROL BY 

THE WALLS OF THE VESSELS FROM THE BLOOD DEPENDS UPON 

PHYSICO-CHEMICAL CONDITIONS, THE RATIO OF THE FREE CHOLE­

STEROL, AND CHOLESTEROL ESTERS AND THE ABILITY OF THE 

BLOOD TO FORM DEFENSIVE COLLOIDS. 

CONSIDERING THE EVIDENCE AND ARGUMENTS, PRO AND 

CON, IN REGARD TO ANY CAUSAL RELATIONSHIP BETWEEN 

CHOLESTEROL ANO ARTERIOSCLEROSIS, IT WOULD BE WELL TO 

PRESENT THEM AS WERE SUMMARIZED BY LEARY (58). THE 

EXPERIMENTAL EVIDENCE HAS BEEN CRITICIZED WITH REFERENCE 

TO THE TYPE OF ANIMAL USED. THE RABSIT NEVER SUFFERS 

NATURALLY FROM ARTERIOSCLEROSIS AND THE DIET USED TO 

PRODUCE ARTERIOSCLEROSIS IS A PERVERTED DIET FOR THE 

RABBIT. ALSO THERE ARE CRITICISMS THAT THE ATHERO­

SCLEROTIC LESIONS OF THE RABBIT ARE NOT SIMILAR TO THE 

HUMAN LESIONS. (36) 

£ V I DE NC E S T HA T T HERE I S A DEF 1 N I TE RE LAT I 0 NS H I P 

BETWEEN CHOLESTEROL AND ARTERIOSCLEROSIS ARE: f. CHOLE­

STEROL IS CONSTANTLY PRESENT IN THE LESIONS (19) 
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2. WHEN FED TO RABBITS IN PURE FORM IT WILL GIVE RISE 

TO THE LESIONS OF THE DISEASE (42). ACCORDING TO THIS, 

BACTERIOLOGICALLY, CHOLESTEROL WOULD BE THE ETIOLOGl~AL 

AGENT. 3• EXPERIMENTS ON HUMANS, FED HIGH FAT DIETS 

RICH IN CHOLESTEROL, PRODUCED.TYPICAL LESIONS OF ATHER­

OSCLEROSIS (58). 4. THE CHOLESTEROL CONTENT OF THE BLOOD 

INCREASES WITH AGE, AND 5• AHTEROIOLEROSIS IS MORE 

FREQUENT IN CONDITIONS SUCH AS DIABETES MELLITUS ANO 

MYXEDEMA IN WHICH THERE IS AN ABNORMALLY HIGH CHOLESTEROL 

CONTENT IN THE BLOOD (38). 

IT APPEARS TH.£11 THAT THE MOST IMPORTANT FACTOR Of 

ALL IS A 0 ISTURBANCE OF THE CHOLESTER IN METABOLISM, IN 

CONSEQUENCE OF WHICH AN ACCUMULATION OF THAT SUBSTANCE 

TAKES PLACE I~ THE ORGANISM. OF COURSE THIS FACTOR 

ITSELF DEPENDS UPON A NUMBER OF OTHER FACTORS BY WHICH 

THE REGULATION OF THE CHOLESTERIN METABOLISM IS INFLU-

E NOEO • IF THE INSUFFICIENCY OF THE ~HOLESTERI~ METAB-

OLISM ~S OF A PRONOUNCED CHARACTER, 4T MAY LEAD TO THE 

DEVELOPEMENT OF ATHEROSCLEROSIS WITHOUT ANY CONCOMITANT 

CAUSES. IF IT IS LESS SEVERE, IT MAY HAVE THE SAME CON­

SEQUENCES, PROV'IDED THAT· IT IS EITHER OF LONG DURATION 

OR ASSOCIATED WITH OTHER PREDISPOSING FACTORS. AMONG 

THE LATTER, THOSE OF A MECHANICAL NATURE ARE PROBABLY 

THE MOST IMPORTANT. OTHER f'ACTORS THAT MAY EXERT A NOX lo.us 

INFLUENCE ON THE ARTERIAL WALL ARE THOSE Of' TOXIC, OF 



INFECTIOUS-TOXIC AND OF NERVOUS NATURE. THIS IS THE 

SO-CALLED nCOMBINATION THEORY" (19). 

--------- --- ----------------------~~ 
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