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== INTRODUCT |ON==

ARTERIOSCLEROSIS 1S A DISEASE ABOUT WHICH CON=
SIDERABLE THEORIZATION HAS OOCURRED. IT HAS PROVED
TO BE ONE OF THE MOST INTERESTING SUBJECTS OF DI8SCUS~
S40ON, AND ALSO, AT TIMES, ONE OF THE MOSf D ISCOURAG ING
IN THENSTUDY‘OF ITS SEVERAL PHASESe THE EVIDENCE OF
THE SIGNIFICANCE OF ITS DIFFERENT PHASES HAS BEEN RA=
THER CONFLICTINGs PERHAPS THE MOST UNDEC!DED TRUTHS
OF THE DISEASE LIES IN THE ETIOLOGY, -ITs TRUE ETIioLOGY
1$ NOT KNOWN, NEITHER HAS IT BEEN UNIVERSALLY ACCEPTED
AS TO ITS POSSIBLE CAUSESe PERHAPS IT HAS BEEN RROVEN
BUT NOT BEEN RECOGNIZED.

THE PRESENT RECOGNIZED ETIOLOGICAL FACTORS THAT
SEEM TO CAUSE THE DISEASE ARE BELIEVED TO BE TOO GEN=
ERALe ‘A MORE CAREFUL EXAMINATION SEEMS TO SHOW THAT
THEY ALL HAVE SOME RATHER COMMON CHARACTERISTICS, AND
§O0 IT WOULD SEEM THAT TO WdRK ALONG THE LINES OF THESE
SIMILAR FEATURES, A MORE DEFINITE FACT WOULD ARISE AS
TO THE ETIOLOG ICAL FACTOR OR FACTORS.

A REVIEW OF THE MANY ARTICLES SHOWED THAT CHOLES=
TEROL MAY HAVE A DEFINITE RELATION TO THE PATHOGENESIS
OF THE DISEASE. AN ABNORMAL METABOLISM OF CHOLESTEROL,
AN INCREASE IN THE BLOOD STREAM, OR SOME PHYSICO=CHEM=
ICAL PROCESS RELATIVE TO ITS DEPOSITION IN THE ARTERIO~-
SCLEROTIC PLAQUES MAY BE THE BEG INNING OF THE WHOLE PRO~

CESSe.
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IT HAS BEEN ATTEMPTED TO SHOW A POSSIBLE RELATIO=
SHIP BETWEEN CHOLESTEROL AND ARTERIOSCLEROSIS. THE EX=
AMINATION OF THE WRITINGS OF THIS DISEASE HAVE BEEN
VERY INTERESTINGe THE TEACHINGS HAVE PROVEN OF GREAT

VALUE .
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~=HISTOR ICAL DEVELOPMENT~-

le AMONG THE ANCIENTS=-

ARTERI10SCLEROSIS 1S 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 (1), (2).

EGYPT ITSELF BEING A VERY DRY=CLIMATE COUNTRY AND
THE USE OF STILL ENVIRD METHODS OF EMBALMING, HAVE PRE
SERVED MANY BODIES WHICH COULD EASILY BE EXAMINED FOR
THE CONDITION OF ARTERIOSCLEROS IS, EXAMINERS NOTED THATF
ARTER I0SCLEROS IS WAS A VERY COMMON FINDINGs THE FIRST
NOTIGE OF THIS CONDITION WAS ON OPENING THE BODY OF ONE
OF THE MOST WIDELY KNOWN OF ALL THE ANCIENT ROYAL EGYP=~
TIANS, MENEPTHAH, THE REPUTED PHARAOR OF THE HEBREW EXO~=
DUSe A PART OF HIS AORTA WAS EXAMINED WHICH REVEALED
TYPICAL ADVANGCED SGLEROTIC LESIONS WITH EXTENSIVE DE=
POSITION OF CALCIUM PHOSPHATE. THE FINDINGS WERE THAT
OF SENILITY OTHERWISE( ).

OF THE MUMMIES EXAMINED, THE TIME OF THEIR EX IS~
TENCE RANGED FrRoOM 1580 B.C. To 525 A.D. IN GENERAL
THE FINDINGS OF ARTERIOSCLEROS IS WERE VERY SIMILAR ToO
THE CONDITION AS DESCRIBED IN THE PRESENT DAY (2).

MARC ARMAND RUFFER(2), WHO WAS CONNECTED WITH THE

CAIRO MED1CAL SCHOOL, DID VERY EXTENSIVE WORK ALONG



THESE LINESe FROM RIS EXAMINATION OF MUMMIES FOR AR=
TERIOSCLEROTIC LESIONS, HE CONCLUDED THAT THE CONDITION
WAS AS PREVALENT AMONG THE ANCIENT EGYPTIANS A8 IT 18
AS NOW PRESENTED, BUT ALSO SUGGESTES THAT IT MAY HAVE
BEEN MUCH GREATER THAN fHE MODERN INCIDENCEs |IT MIGHT
BE SAID IN REGARD TO THE PATHOGENESIS OF THE DISEASE
THAT HE RULED OUT sTRtNuous EXERCISE, HARD LABOR, ALCO~
HOL, AND A HIGH PROTEIN DIET AS ETIOLOGICAL FAGCTORS.
FROM THE KNOWLEDGE OF THE LIFE HABITS OF THE EGYPTIANS
THIS DEDUCTION COULD EASILY BE MADE.

BEGAUSE OF THE FACT THAT IN NO OTHER PLAGE 1S THERE
ANY OPPORTUNITY TO STUDY ANCIENT PATHOLOGY, DUE TO THE
LACK OF BETTER METHODS OF PRESERVING THE BODIES, IT CAN=-
NOT BE DEFINITELY DETERMINED AS TO THE CONDITION IN OTHER
RACESe |ITS PREVALENGE AMONG THE ANCIENTS CANNOT BE DOUBT=

ED HOWEVER.

lle EARLY WRITTEN SUGGESTIONS OF ARTERIOSCLEROSIS=

IT wAS NOT UNTIL AFTER THE TIME OF VESALIuUS(l) TwHAT
ANATOMISTS FIRST WROTE DESCRIPTIONS OF PATHOLOGICAL CON=
DITIONS OBSRRVED SIMULATING THE PRESENT DAY ARTERIO=
SCLEROTIC FINDINGS, THE DESCRIPTIONS AS RECORDED WERE
NOT LENGTHYs THE WRITERS CONSIDERED THE FINDINGS A
NATURAL CONCOMITANT OF SENILITY, THEIR WRITINGS CEN=-
TERED AROUND THE PRESENCE OR ABSENGCE OF "BONE IN THE

HEART", IN'THE WRITINGS OF ARISTOTLE(3) AND THOSE OF
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H1S PREDECESSORS, THIS PATHOLOGIC CONDITION IS DE=
SCRABED IN ANIMALS.

IN THE SEARCH FOR TH!S BONY STRUCTURE IN MAN, THE
EARLY ANATOMISTS SEEMED TO HAVE ENCOUNTERED -CALO IF IED
AREAS OF THE AORTIC VALVES AND AT THE ROOT OF THE AORTA(3).

THis"BONEMAS WAS DESCRIBED, SEEMS TO HAVE BEEN ONE
OF THE MANY SUBSTANCES USED AS INGREDIENTS IN THE GOM=
PLEX AND UNPLEASAND MIXTURE OF THE POLYPHARMACISTS OF
THE MiooLe Aees(2).

FROM THE WRITINGS OF ABOUT THIS PERIOD, IT WAS
SUGGESTED THAT A RELATIONSHIP BETWEEN ARTERIOSCLEROS IS
AND SENILITY MIGHT EX1ST, AND ALSO BETWEEN THE FORMER
AND PROLONGED LABOR.

AR1STOTLE(3) HAD WRITTEN ABOUT GCHANGES IN THE SIN=-
EWS OF OLD ANIMALS AND conéELATeo THIS FINDING WITH
FAILING STRENGTH.

HEROPHILUS AND ERISTRATUS(l) WROTE RATHER EXTEN=
SIVELY ON THE SUBJECT OF VASCULAR DISEASES DESCRIBIRG
PATHOLOG ICAL CONDITIONS RESEMBL ING ARTERIOSCLEROSIS.

CELSUS AND GALEN, IT SEEMS, HAVE NO VOLUMES MEN=

TIONING ANYTHING SIMILAR TO HUMAN ARTERIOSCLEROSIsS(lL).

I1le FIRST PERIOD=SIXTEENTH AND SEVENTEENTH CENTURIES=

THROUGH THIS TWO CENTURY PERIOD, RECORDS RELATIVE

TO THE SUBJECT OF ARTERIOSCLEROS!S ARE RATHER SCARCE.
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THE MATERIAL ENCOUNTERED 1S USUALLY REPORTS OF ARTERIO=
SCLEROTIC FINDINGS WITH THE DESCRIPTION OF THE CASES.
ANY EXTENSIVE SCIENTIF IO WORK IS LACKING, NO DOUBT,
BECAUSE OF THE GENERALLY AGCEPTED BELIEF THAT ARTER IO~
SCLEROS IS WAS A NATURAL PHENOMENON; THE ARTERIES BECOM~
ING INDURATED WITH AGE. DURING THE SEVENTEENTH CENTURY
THE BELIEF WAS THAT INDURATION AND CALCIFICATION OC=~
CURED FOR THE PURPOSE OF KEEPING THE ARTERIES OPEN IN
ORDER TO FACILITATE THE COURSE OF THE BLOOD AT AN AGE
WHEN THE CONTRACTILE POWER OF THE HEART BECAME LESS EN=
ERGETIC,

MOST OF THE INVESTIGATIONS WERE MADE ON THE LARGE
AND MEDIUM S!ZED ARTERIES AND IT WAS ONLY A LONG TIME
LATER THAT ATTENTION WAS ATTRACTED TO THE LESIONS OF
THE ARTERIOLES.

THE AUTHORS OF THIS PERIOD MADE SOME VERY GOOD AN~
ATOMIC AND PATHOLOGICAL ATUDIES, BUT, ON THE CONTRARY,
THE CLINICAL DESCRIPTIONS WERE FRAGMENTARY AND INCOM=-
PLETE.

ANTONI1O BENINIENT, IN [507, REPORTED RATHER EXTEN=
SIVE NECROPSY FINDINGS AND MENTIONED PATHOLOG ICAL CON=
DITIONS TERMED "TUBERCLE IN THE HEART". IT 1Is VERY
POSSIBL; THAT THESE MAY HAVE BEEN ARTERloscLERdrlc
CHANGESe. HOWEVER, THERE IS NO VERY COMPLETE DESCRIP=

TION OR MENTION OF ARTERI10sSCLEROSIS(L).



IN THE GREAT COMPENDIUM ON MEDICINE OF THE TIME
CALLED, THE MEDICINA, WRITTEN IN I55 sy Jean FErRMEL(S),
THERE 1S, INPERESTINGLY SO, NO MENTION OF A CONDITION
THAT MAY HAVE BEEN ARTERIOSCLEROS IS,

DURING THE SUCCEEDING YEARS 6r THE SIXTEENTH CEN=
TURY THERE APPEARED GASUAL DESCRIPTIONS OF "OSsIFIED
ARTERIES™, VARI1lOUS wa:rsné RECORD ING BITS OF INFBR=
MATION ON THE SUBJECTe. BY 1600 PRACTIGALLY ALL ED=
UCATED PHYSICIANS WERE PROBABLY AWARE OF THIS PATHO-

LOG ICAL CONDITION OF THE ARTERIES, BUT CONSIDERED IT
A NATURAL PROCESS IN ADVANCING YEARS(lL).

DURING THE SEVENTEENTH CENTURY NO PARTICULAR OUT~
STAND ING ADVANCES WERE MADE ALONG THESE L INES. WRITER S
sucH As WiLL 1AM HARVEY, BARTHOLIN, WiLLIS, AND MALPIGHI
(L), WROTE BRIEFLY ABOUT ARTERIOSCLEROSIS. LORENZO BEL=
LIN! DESCRIBED A CONDITION WHERE HE HAD SEEN PETRIFAC=
TION IM THE INTERNAL COAT OF THE ARTERIES WHICH LED TO
INFLAMMATION, THIS PETRIFACTION REMAINING FIXED TO
THE INFLAMED PLACE LIKE A CRuUsT (l).

WiLL1am CowPeR(6), DURING THE LATTER PART OF THE
SEVENTEENTH CENTURY, CALLED ATTENTION TO THE FACT THAT
IN THE THICKENED CALCAREOUS ARTERIES THE PASSAGE OF BLOOD
WAS IMPEDED, THIS OBSERVATION WAS RECALLED YEARS LATER
BY WRITERS WHO WERE WELL ACQUAINTED WITH GANGRENE OF THE

FEET AS A SEQUEL TO HARDENING OF THE ARTERIES.



JOHANN CONRAD BRUNNER, AFTER WITNESSING THE HECROP=
SY OF HIS FATHER~IN=LAW, JOHN JACOB WEPFER, DESCRIBED
THE CONDITION OF HIS AORTA, WHICH CONTAINED BONE=L IKE
PLAQUES THROUGHOUT(7)e |T WAS VERY DIFFICULT TO 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,

IVe SECOND PERI0D=E IGHTEENTH CENTURY=

THE AUTHORS AT THE BEGINNING OF THE EIGHTEENTH CEN=
TURY STILL CONSIDERED INDURATION OF THE ARTERIES AS A
PHYS IOLOG ICAL PHENOMENON DUE TO PROLONGED LABOR AND AC=
TIVITY OF THE ORGANS, BUT THEY CONS IDERED 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.,

THls PERIOD IS NOTABLE FOR THE APPEARANCE OF. SEVERAL
IMPORTANT TREATISES ON THE PHYS IOLOGY AND PATHOLOGY OF
THE VASCULAR S¥STEMe 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 cbwseausnos. THIS WITH THE IMPROVED ANATOM=
ICAL KNOWLEDGE OF ARTERIES ENCOURAGED AN EFFORT TO LO=

CALIZE THE LESIONS MORE EXACTLY,
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BoerRHAAVE(B), 1IN 1708, NOTED THAT THE BLOOD C IR~
CULATED WITH DIFFICULTY IN THE RIGID ARTERIES AS ALSO
p1o WiLLiam Cowper(6). HE EXPLAINED THE RIGIDITY OF
THE ARTERIES BY THE THICKENING OF THE WALLS OF THE VASA
VASORUM UNDER THE tﬁrnueucs OF THE CONTINUAL FRICTION
OF THE CIRCULATING BLOOD IN THESE SMALL VESSELS. HE
WAS ALSO THE FIRST TO GONSIDER THE PRIMORD IAL ROLE OF
THE ALTERATIONS OF THE VASA VASORUM IN THE PRODUCTION
OF ATHEROMATOUS LESIONS.

SALZMANN, Kuun, anp VATER(9), ABouT 1730 To 1733,
STUDIED THE PROCESSES OF CALCIFICATION AND OSSIF ICA=
TION WHICH TOOK PLACE IN THE ARTERIES AND IN OTHER TIS~
'SUESe THEY STATED THAT OSTEOGENES IS, SO ACTIVE IN THE
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 S RATHER ©
CURIOUS THAT THE VISCOSITY OF THE BLOOD SHOULD HAVE
BEEN CONSIDERED AT THIS TIME IN VIEW OF THE FACT THAT
SO MUCH INVESTIGATION HAD NOT BEEN DONE UNTIL AT A
MUOH LATER DATE.
| Up TO THIS TIME THE INDURATIONS AND CALCAREOUS
PLAQUES WERE CONSIDERED AS MODIF ICATION OF THE ARTER=
IAL WALLS OCCURRING WITH AGE BUT NOT PRESENTING ANY
PATHOLOG ICAL CHARACTERISTICS, LATER AUTHORS, HOW~-
EVER, SHOWED THAT THE ALEFERATIONS IN QUESTION WERE THE

RESULT OF A MORBID DISORDER,
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JOHANN FREDRICK CRELL, REPORTING IN |70, waAs
PERHAPS THE FIRST TO REPORT THE PATHOLOGICAL NATURE
OF THESE PRODUCTIONS OF WHICH HE GAVE THE NAME "TRO=
PHACEOUS DEPOsITS™ (10)e A MORE COMPLETE DESCRIPTION
OF THESE PRODUCT IONS WAS GIVEN BY HIMe HE WROTE A TREAT=
ISE ON THE HARDENING OF THE CORONARY ARTERIES IN WHICH
ME BEL IEVED THAT THE INCRUSTATIONS, UNIVERSALLY SPOKEN
oF As "MossIF1CATIONS"™, WERE NOT BONY, BUT OF A TROPHA=
GEOUS NATURE AND WERE DERIVED FROM PUS.

CRELL 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
INVESTIGATORS. HIS IDEAS AS TO THE PATHOGENES IS WERE
THAT THE SLUGGISH, VISCID JUICES, PRESENT IN THE OLD
OR INTEMPERATE YOUNG, TENDED TO OBSTRUGT THE ARTERIES!
OWN INTRINSIC VESSELS, WHICH RESULTED IN INFLAMMATION
AND SUPPURATION, THE OUTPOURED PUS TENDED TO SEPAR=
ATE THE FLESHY COAT FROM THE INTERNAL COAT] ITS AMOUNT
DEPENDING UPON THE STATE OF HEALTH OF THE BODY,., IN
TIME, PETRIPAGTION OF THE PUS TOOK PLACE WITH THE
FORMATION OF SCALES BETWEEN THE 00Ars(|0).

GIOVANNI BATTISTA MorGcAGNI(11), In 1761, cONsi=
DERED THAT THE ALTERATIONS OF THE ARTERIES FOLLOWED
VARIOUS CONDITIONS,

THE LESIONS OF THE BISEASE WERE AT THIS TIUE

RATHER WELL DESCRIBED BY ANATOMISTS, ONE RECORD GAVE IT

o |Qmw




THAT THE INTERNAL SURFACE OF THE AORTA WAS ENTIRELY
COVERED BY ELEVATIONS AND 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 GCAVITY AND THIS CAVITY OON=
TAINED A SOMEWHAT SOFTENED MATERIAL( 1),

ALBRECHT VON HALLER ofF Bern(12), In 1755, concLu=-
DED FROM HIS NECROPSY wORk THAT A GRADUAL UNINTERRUPTED
PROGRESS ION TOOK PLACE FROM A SOFT STATE OF ATHEROMA TO
A FINAL BONE~LIKE PLATE. HE, WITH CRELL AND A FEW OTHERS
PERHAPS, HAVE THE HONOR OF DIRECTING ATTENTION TO THE
SOFTENING PROCESS IN THI!S COMPLEX ARTERIAL DEGENERATION,
HALLER ALSO CONS IDERED INDURATIONS OF THE ARTERIES AS

BE ING MORBID ALTERATIONS(12).

Ve THIRD PERIOD=NINETEENTH CENTURY=

AT THE BEGINNING OF THE NINETEENTH CENTURY IT HAD
BEEN SHOWN THAT THE ARTERIAL INDURATIONS WERE NOT THE
RESULT OF EITHER OF A FAVORABLE PROCESS OR A S IMPLE
PHYS IOLOG ICAL EVOLUTION, BUT THAT THEY CONSTITUTED TRUE
LESIONSes THIS PERIOD INAUGURATED A NEW ERE IN GENERAL
"PATHOLOGY, BEING CHARACTERIZED BY INTENSITY OF EFFORT
AND GODIF ICATION OF FAGTES LEARNED INTO A DISTINGT
SCIENCE »

DURING TH!S PERIOD THE AUTHORS DISCUSSED THE QUES=
TION AS TO WHETHER ATHEROMATOUS ARTERIES WERE OR WERE

NOT OF INFLAMMATORY NATURE,




XAvier BicHAT(13), CONSIDERED TO BE THE FIRST
GENERAL HISTOLOG!IST, STATED THAT THE POINT OF ATTACK
ON THE MORBID LESIONS OF ANY ORGAN WAS THROUGH CONSTI=
TUENT PARTSs IN 180! HE LOCATED THE INITIAL LESIONS OF
ARTERIAL "ossiFicaTton™ IN THE INTIMA, wHILE CrerLL(10)
AND HALLER(12) LOCATED IT BETWEEN THE INTIMAL AND MED=-
IAL COATS. HE REACHED HIS DECISION BY CAREFUL DISSECTION
AND DID NOT USE THE MICROSCOPE. |T WAS CONSIDERED AS
BEING TRUE OSSIF ICATION WITHOUT CARTILAGE FORMATION,

LAENNEC, IN 819, CONTESTED THE OPINION THAT THE
ATHEROMATOUS ALTERATIONS WERE DUE To INFLAMMAT Ion( 1),
IN REGARD TO THE LOCATION OF THE PLAQUES OF OSSIF ICA=
TION, WE RELOCATED THEM BETWEEN THE INNER AND MIDDLE
COATS.

JosepPH Hooeson(15), IN 1815, WROTE A LENGTHY DES=-
CRIPTION OF THE DISEASES OF THE BLOOD VESSELS. IN HIsS
fREATISE 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 SUBSTANGE OF THE
INNER COAT OF THE ARTERIAL WALL. |N REGARD TO THE QUES~
TION OF TRUE BONE BE ING PRESENT IN THESE CALCAREOUS
PLAQUES OF THE ARTERIES, HE ASKED HIS FRIEND, MrR. BRANDE,

TO DETERMINE THE CHEMICAL CONTENT. IT WAS FOUND THAT
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THESE PLAQUES WERE COMPOSED OF 65.5 PERGENT PHOSPHATE
OF LIME, 3145 PERCENT ANIMAL MATTER. THE LATTER BE ING
OF ALBUMINOUS NATURE, THIS CONVINCED HIM THAT IT WAS:
MERELY AN EARTHY DEPOSIT AND NOT TRUE BONE,

A FEwW YEARS LATER LOBSTEIN, DOING SOME WORK ON THIS
CONDITION, GAVE THIS THE TERM "ARTERIOSCLEROSIs™(16).
HE OPPOSED THE IDEA ALREADY ACCEPTED THAT ANGINA PECTORIS
WAS THE RESULT OF CORONARY ARTERY DISEASE; NOTING AN
ABSENCE OF THE DISEASE IN THE PRESENGCE OF THE DISEASE,
AND VICE VERSA. HIs IDEA WAS THAT THESE PATHOLOG ICAL
ALTERATIONS WERE THE RESULT OF DISORDERS OF NUTRITION
WHICH USUALLY DEVELOPED UNDER THE INFLUENCE OF GOUT A®
RHEUMAT ISM,

LATER THE TERM WAS SOMEWHAT CHANGED FROM ITS ORI~
GINAL MEANINGe SOME AUTHORS USED THE TERM TO DESIGNATE
A GENERAL IZED AFFECTION OF THE ENTIRE ARTERIAL SYSTEM
OF WHICH ATHEROMA WAS A SINGLE LOCATION OF THE GOND ITHON.
OTHER AUTHORS CONSIDERED THAT ATHEROMA AND ARTERIOSCLER=~
0SS WERE TWO DIFFERENT AFFECTIONS AND RESERVED THE |AT=
TER TERM FOR ALTERATIONS OF THE ARTERIOLES OF WHICH LO®=
STEIN wAs lanoranT(17),(18).

CARL ROKITANSKY (I7) PUBLISHED HIS INVESTIGATIONS
iN I18l)je THE FINDINGS INDICATED THAT THE THICKENINGS
OF THE AORTA WERE DUE TO THE DEPOSIT OF A BLASTEMA.

TH!S BLASTEMA CAME FROM THE BLOOD AND WAS DEPOSITED 1IN

~13= '




OR ON THE INTERNAL SURFACE OF THE VESSELe THE BLASTEMA
WAS NOT DUE TO MODIFICATION IN THE STRUGTURE OF THE AORTA
BUT WAS THE RESULT OF A SPECIAL BLOOD CONDITIONe THE
STRUCTURE COULD UNDERGO VAR IOUS METAMORPHOSES} IT COULD
BE TRANSFORMED INTO A CONNECTIVE TISSUE AND INTO AN ELAS=
TIC AND FENESTRATED MEMBRANE. F INALLY, THE LATER META=-
MORPHOSES OF THIS SAME BLASTEMA CAUSED THE PRODUCTION
OF ATHEROMA AND CALCAREOUS PRODUCTIONS,

DURING THE SECOND HALF OF THE N;NETEENTH CENTURY
THE INTRODUCTION OF SUCH INSTRUMENTS AS THE MICROTOME,
MICROSCOPE, KYMOGRAPH AND THE SPHYGMOMANOMETER AIDED
EXTENSIVELY IN THE INVESTIGATION OF THE CONDITION,

RuooLF VircHow(18), in 1856, CONTESTED THE OPINION
oF RokITANSKY(17) IN THAT HE BELIEVED THAT THE LESION
LAY UNDER THE ENDOTHELIUMe THE HYPERPLASIA OF THE IN=-
TERNAL TUNIC WAS NOT THE RESULT OF THE DEPOSIT OF A
SUBSTANCE COMING FROM THE BLOODj IT WAS THE INFLAM=
MATION COMPARABLE IN ALL RESPECTS TO THAT OBSERVED IN
ENDOCARDITISe THE INFLAMMATORY PRODUCTS THEN SHOWED
SECONDARY TRANSFORMATIONS OF WHICH ATHEROMA WAS THE
MOST FREQUENTe VIRCHOW( !8) 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=
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MATIONs ACCORDING TO HIS PUPIL, EDWARD RINDFLEISCH,

IN HiIS MANUAL OF PATHOLOGICAL HISTOLOGY, VIRCHOW DES=
CRIBED THE INITIAL LESION AS BEING A REPRESENTATION OF
A CHRONIC INFLAMMATION WITH AN OVERGROWTH OF GONNECTIVE
TISSUE, DUE TO THE MECHANICAL IRRITATION OF THE BLOOD
PRESSURE ON THE INTIMA AT THE AFFCTED POINT. ADVANCED
AGE, FREE LIVING, AND EXCESSIVE USE OF ALCOHOL WERE TO
BE CONSIDERED PREDISPOSING FACTORS. THIS SCLEROSIS RE=
SULTED IN A DIFFICULT NUTRITIONAL PROBLEM BECAUSE OF
THE LACK OF VESSELSe FATTY DEGENERATION OF THE CONNEGC=
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 MODIF ICA=
TIONS IN PROPORTION AS THE IDEAS ON INFLAMMATION CHANGED,
HOWEVER, THE QUESTION AS TO WHETHER THE ARTERIAL LES IONS
WERE OR WERE NOT OF INFLAMMATORY NATURE, WHETHER INELAM=
MATION WAS OR WAS NOT POSSIBLE IN A TISSUE DEPRIVED OF
VESSELS SUCH AS THE ENDARTERIUM, HAD LOST A PART OF
THEIR INTERESTe NEW PROBLEMS HAD ARISEN AND PATHO=-
GENIC PROCESSES WERE VIEWED FROM A DIFFERENT ANGLE,

THE FIRST DESCRIPTIONS OF THE ALTERATIONS OF THE VISCERAL
ARTERIOLES MARKED AN IMPORTANT DATE AND THE BEGIN=~
NING OF A NEW PERIOD IN HISTORY.OF OUR KNOWLEDGE REGARD=

ING DISEASES OF THE ARTERIES AND ESPESIALLY ARTER IO~



SCLEROSISe THE INVESTIGATIONS OF PREVIOUS AUTHORS MUST
BE oo&slueaeo VALUABLE BECAUSE OF THE EXACTNESS OF THE
DESCRIPTIONS OF THE LEslons (I18), (11),

ONE OF THE FIRST TO DESCRIBE THE ARTERIAL LESIONS
WAS GEORGE JOHNSON, IN 1852(19), HE CALLED ATTENTION
TO THE THICKENANG OF ARTERIAL WALLS OF THE KIDNEY IN
CHRONIC BRIGHT'S DISEASE FROM HIS MICROSCOPIC STUDIES
SOON AFTER, THIS FACT CONCERNING THE ARTERIOLES WAS WELL
ESTABLISHED.

AT THIS TIME IT WAS RATHER WELL ESTEBLISHED AS TO
THE NATURE OF THE CLINICAL AND PATHOLOG ICAL FEATURESOF
THE DISEASEe THE VIEWS TAKEN WERE WELL KCCEPTED BY THE
INVESTIGATORSs AS TO THE PATHOGENESIS, SOME VERY INTER-
ESTING THEORIES WERE EXPOUNDED; SOME UNIQUE AND OTHERS
POORLY HANDLEDe BUT IT WASN'T UNTIL ABOUT THIS TIME THAT
THE PATHOGENES IS WAS VERY MUCH CONSIDEREDes |T SOON
GAINED CONSIDERABLE MOMENTUM AND HAS BEEN GAINING EVER
SINCEe THE PATHOGENIC INVESTIGATIONS CONTINUED TO BE
MOST ACTIVE AMONG THE GERMAN ANATOMISTS.

RICHARD THOMA, IN 1883, DEVELOPED ONE OF THE MOST
INFLUENTIAL PATHOGENIGC THEORIES oF THE TIME(lL)e His AR=
TICLES ON THE SUBJECT ARE NUMEROUS. THOMA BELIEVED THAT
THE INTIMAL PROLIFERATION WAS A COMPENSATORY MECHANISM
FOR A PRIMARY LESION ELSEWHERE IN THE ARTERIAL WALL.

Jores(9), i1n 1890, DEVELOPED A THEORY CONCERN ING

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.

Vie FOURTH PERIOD=TWENTIETH CENTURY=

DURING THIS PERIOD THERE HAVE BEEN MANY IMPORTANT
INVESTIGATIONS UPON THE ETIOLOGICAL CONDITIONS WHICH
DETERMINE THE APPEARANCE OF ARTERIOSCLEROTIC LESIONS,.
THIS IS A RATHER NATURAL HAPPENIUNG HOWEVER. THE ONLY
OTHER PHASE OF THE DISEASE OF WHICH WAS LITTLE KNOWN
WAS THE THERAPEUTIC PHASE. SO NATURALLY IT WOULD FOLLOW
LOGICALLY TO TURN TO THE CAUSE TO ENDEAVOR TO OUTL INE
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 ARTERI1O~-
SCLEROS 1S,

IT WAS AT THE BEGINNING OF THIS PERIOD THAT A NEW
SUBJEOT AROSE IN REGARD TO THE ETIOLOGY OF ARTERIOSCLER=
0S1Se THIS WAS THE RELATION OF CHOLESTEROL TO ARTERIG
scLErROs 1s(20).

lanaTowsk1(20), IN 1908, PERFORMED EXPERIMENTS TO
DETERMINE THE EFFECTS PRODUCED BY FEEDING PROTEIN. THIS
WAS DONE TO DETERMINE THE METABOLISM AND RENAL FUNCTIONS
OF HERBIVOROUS ANIMALS BY THE INGESTION OF FOOD WHICH
1S NOT NATURAL TO THEM, SUCH AS, MEAT, MILK AND 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 éuANGss, CONSISTING OF THICKENING OF
THE INTIMA, WHICH RESEMBLED THOSE OBSERVED IN HUYAN
ARTERIOSCLEROSI1S. FROM HIS RESULTS HE STATED THAT IT
MUST HAVE BEEN DUE TO THE PROTEIN IN THE FooD. THAS
ASSUMPTION WAS SUBSEQUENTLY QUESTIONED AND DISPROVEN
BY LATER AUTHORS WORKING ALONG THE SAME L INES.

CONS IDERABLE L I@&HT WAS THROWNWON THE SUBJECT WHEN
AniTscHkow(20), N 1912, WORKING ON RABBITS, SUCCEEDED
IN PRODUCING THE TYPICAL PICTURE OF RABBIT ATHEROSCLER=
0S1s BY FEEDING PURE CHOLESTERIN DISSOLVED IN VEGETABLE
OlLe HE WENT FURTHER STATING THAT THE EXPERIMENTS BY
IGNATOWSK! REPRESENTED THE SAME CONDITION BECAUSE HE
FED HIS ANIMALS FOODS THAT CONTAINED VERY HIGH AMOUNTS
OF CHOLESTERIN,

SINCE THIS WORK BY ANITSCHKOW(20), CONSIDERABLE
AMOUNT OF WORK HAS BEEN DOBE ALONG SIMILAR LINES TO
DETERMINE MORE ACCURATELY THE PATHOGENESIS OF THE DS~
EASE IN REGARD TO THE RELATION OF CHOLESTEROL OR THE
METABOL ISM OF CHOLESTEROL TO ARTERIOSCLEROS IS,

ALONG OTHER LINES HAS THERE ALSO BEEN MUCH INVES=
TIGATION, HOWEVER, THE EVIDENGCE ALONG THE LINES OF
AN[TSOHKOW(ZO) HAVE PROVEN MORE ENCOURAGING THAN HAVE

THOSE IN REGARD TO OTHER POSS IBLE E!OLOGICAL FACTORS.

*———-unn-*
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«=PATHOLOGY =~

ANATOMY=

IN BEGINNING THE STUDY OF THE PATHOLOGY OF THIS
GONDITION IT WOULD BE WELL TO REVIEW THE ANATOMY OF THE
BLOOD VESSELS BRIEFLY(21),

IN THE WALLS OF THE ARTERIES THERE CAN BE DISTIN=
GUISHED THREE LAYERSS lo AN INNER COAT, TUNICA INTIMA
OR INTERNA, THE GONSTITUENT ELEMENTS APPEARING LONGITU=
DINALLY. 2¢ THE INTERMEDIATE COAT, Tunics MED A, STRUC=
TURES ARRANGED CIRCULARLY, AND 3, THE EXTERNAL COAT,
TUNICA ADVENTITIA OR EXTERNA, MERGING WITH THE LOOSE
ADJACENT CONNECTIVE TISSUEs |TS ELEMENTS MOSTLY RUN
PARALLEL TO THE LONG AX IS OF THE VESSEL

THERE 1S PLAGED BETWEEN THE TUNICA INTIMA AND THE
TUNICA MEDIA A STRUCTURE, TERMED THE INTERNAL ELASTIC
MEMBRANE, WHICH IS MOST ?ROM(NENT IN THE ARTERIES ori
MED UM CALlaER. ALso aéTwEsN THE TUMICA MEDIA AND THE
TUNICA ADVENTITIA IS A SIMILAR STRUCTURE CALLED THE Ex=-
TERNAL ELASTIC MEMBRANE., |T HOWEVER IS NOT ALWAYS 0B~
SERVABLE BUT BEING PRESENT IN MOST CASES. THE TUNICA
MEDIA IS THE THICKEST LAYER OF THE‘;ALL AND ITS CHAR=
ACTER DETERMINES THE TYPE OF ARTERY.

THE CHIEF DIFFERENCE OF THE ARTERIES OF DIFFERENT
CALIBER IS IN THE THICKNESS OF THE DIFFERENT LAYERS.
THERE IS ALSO SOME DIFFERENCE IN TQAT‘SOME HAVE NOT ALL

THE LAYERS AS IS THE CASE IN THE SMALLER ARTERIES, WHICH

-19=



LACK A DEFINITE EXTERNAL ELASTIO MEMBRANEBs IN THE LAR=
GER CALIBER ARTERIES, BENEATH fHE ENDOTHEL fUM, IS A LAY~
ER OF MANY BRANCHING ELASTIC FIBERS WHICH FUSE IN PLACES
INTO A MORE OR LESS WELL PRONOUNCED, STRIATED MEMBRANE,
WHICH BY THE LOCATION IS THE INTERNAL ELASTIC MEMBRANE.
THE ENDOTHELIUM 1S A LINING MEMBRANE OF THE ARTERIES
COMPOSED OF A SINGLE LAYER OF FLATTENED ENDOTHEL IAL CELLS
WHiGH OFFERS A SMOOTH SURFAGCE AND ACTS AS A PROTECTION
FOR THE BLOOD AGAINST ANY CONTACT WITH OTHER TISSUES.
THE MEDIA IS COMPOSED OF ELASTIC TISSUE, SMOOTH MUSCLE,
AND CONNEOTIVE TISSUE, THE ADVENTITIA 1S COMPOSED OF
A LOOSE CONNECTIVE TISSUE CARRYING BLOOD VESSELS, NERVES,

AND CONTAINING A LOOSE NETWORK OF ELASTIC FIBRILS,

PATHOLOG Y=

THE EARLIEST CHANGES THAT HMAVE BEEN RECOGNMZED 1IN
THE AORTAS AT THE BEGINNING OF ARTERIOSOLEROS IS ARE FOUND
IN THE FORM OF VERY SLIGHTLY ELEVATED, FLATTENED YELLOW
sTREAxs; WHICH USUALLY RUN ON THE POSTERIOR SURFACE OF
THE VESSEL(22)e THESE RUN LONGITUD INALLY IN.THE REGION
OF THE OPENINGS OF THE INTERCOSTAL ARTERIES, THESE
FINDINGS ARE NOT CONFINED TO THESE REGIONS HOWEVER.,
WITH A FURTHER ADVANGCE OF THE DISEASE THESE YELLOW PAT=
CHES ARE TO BE FOUND DIFFUSELY DISTRIBUTED AMONG THE

OLDER LESIONSe FROM SECTIONS PASSING THROUGH THEM,
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IT IS SHOWN, THAT WHILE THE ARTERY IS NORMAL ELSEWHERE
THE ELEVATION IS DUE TO A DISTINGT THICKENING OF THE
INTIMA, PRODUCED BY A NEW FORMATION OF cenﬁEOT!vs TiS~
SUE WITH SMALL AND LARGE WANDERING CELLSe BOTH THE

OR IG INAL BRANCHED CONNECTIVE TISSUE CELLS AND THE
WANDERING CELLS ARE FOUND TO BE LOADED WITH FAT. THIS=~
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 BEe~
COMES MORE EXTENSIVE AND THICKER, AND THE TISSUE BE=
COMES HYALINE OR NECROTIC Aadur THE MOST ABUNDANT ACw
CUMULATION OF FATee THE SUPERFICIAL OR INNERMOST LAYERS
BECOME VERY MUGCH THICKENED AND ARE NOW COMPOSED OF A
DENSE, HOMOHENEOUS CONNECTIVE TISSUEe IT IS VERY RARE
THAT THE VASA VASORUM PENETRATE FROM THE MEDIA TO TAKE
PART IN THIS NEW FORMATION OF TISSUE, AND GENERALLY THEY
CAN BE FOUND ONLY IN THE LATER STAGES, THERE IS ALSO
NO INVASION OF WANDERING CELLS AT ALL COMMENSURATE WITH
THE NEW FORMATION OF TISSUEess THE DENSE CONNECTIVE TIS~
SUE FORMED OVER THE MASS OF FAT=CONTAINING TISSUE IS
BLUISH=WHITE AND TRANSLUGENT, IT GOVERS 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 FROM THE INTIMAL SURFACE
LIKE SOLIDIFIED DROPS OF PARAFFINg, ON CUTTING THROUGH
Tﬁzy THERE 1S ALWAYS TO BE FOUND THE MASS OF OPAQUE,
YELLOW, FATTY MATERIAL HIDDEN IN THEIR DEPTHSs. FROM
THE CUT EDGE, THIS YELLOW MASS CAN BE EXPRESSED OR DUG
OUT, AND ITS SOFT MUSHY CHARACTER 1S THE ORIGIN OF THE
NAME "ATHEROMA™, wHicH MEANS "MuswH" IN GREEK(23). OF-
TEN THE FAT EXTENDS SO AS TO FORM 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 SHOWS FRAGMENTATION OR INTER=~
RUPTIONS, OR IT 1S FRAYED OUT INTO SEVERAL THIN LAMINAE
WHICH AGAIN UNITE AT THE OTHER EDGE OF THE PLAQUE,
USUALLY THE LONGITUDINAL MUSCLE F IBERS OF THE MUSCULO=-
ELASTIC LAYER ARE INVOLVED IN THE NECROSIS IN THE DEPTHS
OF THE PLAQUE AND IN A GREAT PART, DESTROYED. DELICATE
ELASTIC FIBRILS APPEAR IN THE NEW TISSUE WHICH FORMS
INS IDE THE MUSOULO=ELASTIC LAYER.

THE MED 1A UNDER THE PLAQUES GENERALLY SHOWS VERY
SLIGHT ALTERATIONS, VERY DEFINITE THICK PLAQUES MAY
FORM IN THE INTIMA, WHILE THE UNDERLYING MED!A SEEMS
PRACTICALLY INTACTe THERE ARE FOTEN SLIGHT ACCUMULA=

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

=22 =



UNDER THE PLAQUES THAN IN THE NE IGHBORING REG IONS,
SUCH THINNING OUT MAY PROCEED ALMOST TO THE COMPLETE
DISAPPEARANCE OF THE COATs THE CENTRAL MASS OF THE
PLAQUE BECOMES VERY SOFT SO THAT IF THE INNER WALL OR
ROOF OF THIS SAC GIVEB WAY AND THE CONTENTS ARE WASHED
OUT INTO THE BLOOD STREAM AND THE RAGGED EDGES AND BASE
ARE EXPOSED TO THE CIRCULATING BLOOD WHERE OFTEN THROM=
Bl FORM,

THE SOFT MATERIAL IS FOUND TO BE RICH IN CRYSTALS
OF CHOLESTERIN AS WELL AS GLOBULES OF FAT, SOME OF WHUCH
ARE EVIDENTLY CHOLESTERIN ESTERS, SINCE THEY ARE DOUBLY
REFRACTIVE, WHILE OTHERS ARE NEUTRAL FATs(2i). GRANULES
OR LITTLE SPHERULES OR LARGER, IRREGULAR MASSES OF OCAL=
ClUuM AND MAGNESIUM PHOSPHATE ALSO APPEAR, AND INDEED,
THE DEPOSIT OF CALCIUM MAY BE SO GREAT THAT THE WHOLE
PLAQUE BECOMES CONVERTED INTO A SOLID PLATE OF STONY
MATER 1AL WHICH WILL CRACK WITH A DRY sNAP(25)e SucH
PLATES CORRESPOND FAIRLY WELL WITH THE CONTOUR OF THE
ARTERY, ALTHOUGH THEY PROJECT AWKWARDLY WHEN THE VESSEL
1S LAID OPENse USUALLY THEY ARE SMOOTHLY COVERED WITH
A DELICATE LAYER OF INTIMAL TISSUE AND ENDOTHEL luM,
OTHERW ISE THEY FORM A BASE FOR THE DEPOSIT OF THROMBI,
ACTUAL BONE FORMATION MAY OCCUR WITH MARROW CAVITY AND

MARROW RICH IN CELLS, EITHER IN CALCIFIED PLAQUES IN
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THE VESSEL WALL OR IN OLD CALCIFIED THROMBI WHICH AD=
HERE TO 1T (22). EXACTLY THE SAME PROCESSES IN THE SAWE
SEQUENCE ARE FOUND IN THE OTHER ARTERIES OF THE BODY.
CALCIFICATION 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 REGION OF THE ARTERY PRESENTING VARIEO APPEAR=
ANCESe ALL CASES SHOW A VERY GREAT DIMINUTION OF THE
ELASTICITY OF THE ARTERY WALL, ALTHOUGH THE RIGIDITY

MAY BE INCREASED(22).

Opnuns(éé) DESORIBES LESIONS WHICH OGCUR IN THE
LARGE AND SMALL BRANGHES AND THE ARTERIOLES. IN THE
LARGE BRANCHES THE ‘FORMATION OF NEW ELASTIC MEMBRANES
SEEMS 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 SEEN, HOWEVER, THE DEGENERATIVE CHANGES ARE
USUALLY NOT VERY MARKEDe THE EARLY LES IONS CONSIST N
A FAIRLY DIFFUSE AND RATHER CELLULAR F IBROUS THICKENING
OF THE INTIMA., LATER A CONSIDERABLE AMOUNT OF ELASTIC
'Ttssue MAY DEVELOP IN THE THICKENED INTIMA. THE MAIN
CHANGES IN THE ARTERIOLES ARE THOSE OF HYALINE DEGEN~
ERATION,.

ACCORDING TOo CEELEN(27) THE DIFFERENT PROCESSES

DISTINGUISH THEMSELVES FROM EACH OTHER BY THE IR LOCAL=~
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1ZATION IN THE VASCULAR SYSTEM; BY THEIR SEAT IN THE
LAYERS OF THE WALLS OF THE VESSELS; BY THEIR PATHOGENE=
SIS AND ETIOLOGY; AND FINALLY, BY THEIR SIGNIF ICANCE
FOR THE ENTIRE BODYe THEIR INCLUSION IN ONE PATHOLOG ICAL
CONCEPTION IS NOT JUSTIFIED FROM A SCIENTIFIC POINT OF
VIEWe THE THREE TRANSFORMATIONS ARE; l. THE TRUE ARTER=
IOSCLEROS IS, WHICH IS ALSO TERMED ATHEROSGLEROS IS AND
SCLERATHEROMATOS IS 2, THE SO~CALLED CALCIFICATION OF
THE MEDIA; AND 3, A PECULIAR HYALINE=~SCLEROTIC TRANS=
FORMATION, WHICH AS A RULE IS DESIGNATED BY THE &Aue OF
ARTERIOLOSCLEROS 1Se TRUE ARTERIOSCLEROSIS IS CHIEFLY
A DISEASE OF THE INTIMA WHICH 1S DUE TO NUTRITIONAL DIS=
TURBANCES OF A PROGRESSIVE AND REGRESSIVE NATURE.

I& THIS WRITING IT WILL BE CONSIDERED THAT ARTERIO~
SCLEROS IS IS SOMEWHAT OF A GENERAL TERM INCLUDING THE
CONDITIONS DESCRIBED AS ATHEROSCLEROS IS AND ARTERIOLO=

SCLEROS IS,
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~-=PATHOGENES |S~=~

CONSIDERING THE PATHOGEMNESIS OF ARTERIOSCLEROSIS,
THE SIGNIFICANCE OF THE FATTY STREAKS FOUND IN THE WALLS
OF THE ARTERIES MUST BE CONSIDERED.,

A GOOD DESCRIPTION OF THE FATTY STREAKS 1S GIVEN
8y LANGE (28). THEY WERE OBSERVED AS BE ING ROUND OR
OVAL, SLIGHTLY PROJECTING YELLOW SPOTS, WHICH ARE SOME=
TIMES QUITE ELONGATED OR ARRANGED IN ROWS. MIiCcROsCOP-~
1IC EXAMINATION REVEALS THAT THE INTIMA 1S SLIGHTLY
SWOLLEN AS IF IT WERE EDEMATOUS. THE csth IN fHE
INTIMA ARE SWOLLEN AND LOADED WITH FiNE ANISOTROPIC
LIPOID DROPLETS CONSISTING LARGELY OF CHOLESTEROL
AND FAT.

ACCORDING To KLoTz AND MANNING (29), THESE LIPOID
DROPLETS MAY BE DEPOSITED IN THE SUB~ENDOTHEL IAL 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. |T MAY BE THAT SOME OF THESE MAY BE REAB-
SORBED IN THE EARLY STAGES, BUT IN OTHERS, LATER THE
SUPERF ICIAL PARTS OF THE INTIMA BECOME THICKENED BY
THE DEVELOPMENT OF HYALINE FIBROUS TISSUE. THIS IS
MORE PARTICULARLY TRUE WHEN THE FAT HAS BEEN L IBER-
ATED BY A DISINTEGRATION OF THE FAT-CARRYING GELLS.
FURTHER WORK ALONG THIS LINE CONVINCED KLOTZ THAT THE

ABOVE CONDITIONS WERE TRUE (30).
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SANDERS (31) DOING GONSIDERABLE WORK ON THE
PHYSIOLOGY AND PATHOLOGY OF CHANGES OF THE INTIMA COULD
NOT CONCEIVE OF ANY CAUSAL RELATIONSHIP BETWEEN THE
FATTY STREAKS AND ARTERIOSCLEROS!S. HOWEVER, THIS DID
NOT DETER THE WORK DONE BY KLOTZ AND MANNING (29) wHO,
AFTER STUDYING THE OCCURRENCES OF FATTY STREAKS, BROUGHT
OUT STATISTICS SHOWING THAT THE GREATEST INCIDENCE 18
BETWEEN THE AGES OF TWENTY (20) AnD THIRTY (30) AnD
THAT IT WAS UNUSUAL BEFORE TEN (UQ) AnD AFTER FIFTY (50)
YEARS .

THE DEPOSITS IN THE AORTS OF THE YOUNG, AS SHOWN
By KLotz (30), SEEMED TO CONTAIN THE LIPOID MATERIAL
AT FIRST IN LARGE LUTEIN-LIKE CELLS LOCATED IN THE INTIMA,
IT SEEMED THAT THESE CELLS WERE HIGHLY PHAGOCYTIC FOR
TME LIPOIDS OF THE CIRCULATING BLOOD. THE PROBABILITY
WAS PRESENTED THAT THE ACCUMULATION OF FAT IN EXCESS,

IN THE TISSUES OF THE ARTERIES, OWES ITS PRESENCE TO
PROCESSES OF A HYPER=PHYSIOLOGICAL NATURE.

AniTscHkow (32), FROM HIS STUDIES OF THE HISTOPATH=
OLOGY OF THE ARTERIES PRESENTED THE THEORY THAT THE
ENDOTHELIAL LINING OF THE ARTERIES 1S PERMEABLE FOR
LIPOIDS AND VARIOUS COLLOIDAL SUBSTANCES D ISSOLVED
IN THE PLASMA., THESE SUBSTANCES ARE ABSORBED BY THE
INTERSTITIAL CHROMOTROPHIC SUBSTANCE OF THE WALLS,
ESPECIALLY OF THE INTIMA, AND ON THE SURFACE OF THE
ELASTIC FIBERS. BECAUSE OF THE SEVERITY OF ARTERIOS~-

CLEROSIS IN DIABETES, WITH THEIR HIGH LIPEMIA AND
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CHOLESTEREMIA, HE BELIEVED THAT THERE WAS A DEFINITE
RELATION BETWEEN LIPOID INFILTRATION AND THE GENES!S
OF ARTERIOSCLEROSIS.

BALDAUF (33) HAS SHOWN FROM A GHEMIGCAL ANALYSIS
OF ATHEROMATA OF THE AORTA THAT THERE 18 AN INCREASE IN
THE FATTY EXTRACTIVE SUBSTANGCES. 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 6EPOSIT!ON
OF CALCIUM, CAprELL (3l) sSHOWED AN INCREASE IN THE
CHOLESTEROL CONTENT IN CASEOUS TUBERCLES AND WITH TIME
THERE 1S 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 SEEM THAT CHOLESTEROL
MAY BE DEPOSITED AS IS CALCIUM TO ACCUMULATE IN NECROT IC
TISSUES GENERALLY.

MORE SPECIFIC REFERENGCE TO THE PATHOGENIGCITY OF
ARTERIOSCLEROS IS, BLEITZKE (36) PRESENTS TWO CARONAL LINES
OF THOUGHT WHIGH CONFRONT EACH OTHER. THE ONE, RULING
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
DEGEMERATIVE TRANSFORMATIONS AND REACT!IVE PROLIFERATIONS
IN THESE PLACES. THE OTHER LINE OF THOUGHT CONSIDERS
THE CHIEF CAUSE TO BE MACULATED LESIONS OF THE WMEDIA,
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REGARDLESS OF WHETHER THEY MAY BE OF ANATOMICAL OR
FUNCTIONAL ORIGIN; IT CONSIDERS THE INTIMAL PROL IFER=-
ATIONS TO BE COMPENSATORY AND THE FATTY AND OTHER
DEGERATIVE TRANSFORMATIONS TO BE SECONDARY, OR AT MOST,
OF EQUAL IMPORTANCE. |IT 1S NOT BELIEVED BY HIM THAT

THE INFILTRATION OF LIPOID SUBSTANCE TO BE PRIMARY.
LI1POID SUBSTANCES AND CALCIUM ARE ALREADY DEPOSITED IN
THE NORMAL WALL OF THE ARTERY, THEY CAN ONLY ORIGINATE
FROM THE BLOOD. THE STRENGTH OF THE DEPOSITS 15 IN

A CONDITION OF DEPENDENGCE UPON THE PLETHORS OF THE BLOOD
OF THESE SUBSTANCES. IN THIS, THE GENERAL DISORDERS OF
METABOL ISM PLAY A CERTAIN PART, ABOVE ALL, HYPERCHOLEST=-
EREMIA, WHICH CAN EASILY BE PRODUCED EXPER IMENTALLY IN
THE HERBIVOROUS RABBIT (19)

CONCERNING THE LIPOID MAGCULATIONS FOUND IN THE
AORTA (36), WHICH DO NOT REVERT INTO THE scLéRoric PLATES,
IT L8 NOTED THAT THEY APPEAR AND CORRESPOND IN FORM
ENTIRELY TO THE SO-CALLED "sponTaNeous"™ AORTIC RUPTURES,
WHICH GENERALLY APPEAR IN SUDDEN INCREASES OF HIGH
BLOOD PRESSURE. IT 1Is 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
SET IN AT THE POINT WHERE A GENERAL EXPANSION OF THE
WALL IS NOT POSSIBLE. THESE POINTS GORRESPOND TO THE
SITES OF THE LIPOID MACULATIONS., THE INTIMA NOT BE ING
SO PERMEATED WITH ELASTIC COMPONENTS WILL SUFFER MECH-—

ANICAL LESIONS AT THE POINTS OF THE GREATEST TRACTION,
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WHICH FACILITATES THE PENETRATION OF THE LIPOID PLASMA
AND PROBABLY ALSO FAVORS THE FALLING OUT OF THE LIPOIDS.
AsCHOFF (37) PRESENTS A DIFFERENT VIEW AS TO THE
FOLE OF THE LIPOIDS AND CHOLESTEROL IN THE PATHOGENESIS
OF ARTERIOSCLEROSIS. THE DEPOSITION OF THE LIPOIDS
PRIMARILY TAKES PLACE IN THE INTIMA 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.
IT 1S KNOWN THAT THE INTIMA AND THE INNER TWO-THIRDS
OF THE MEDI!A OF THE LARGE VESSLES DERIVE THEIR NOURISH=
MENT FROM THE BLOOD STREAM (2|0; THERE IS A CONTINUOU S
FLOW OF LYMPH FROM THE CIRCULATING BLOOD INTO THE VESSEL
WALLe WITH THESE FACTS ASCHOFF (37) SUGGESTED THAT
THE LIPOIDS ARE BROUGHT INTO THE VESSEL WALLS FROM WITHIN
THE LUMEN. IN THESE CIRCUMSTANCES THIS LIPOID DEPOSITION
APPEARS FIRST WHERE PHYSICAL PROPERTIES ARE MOST FAVOR ABLE
WHICH IS IN EVERY CASE AT THE BORDER OF THE MEDIA. VIA
THE LYMPH THE LIPOID SUBSTANGE 1S DEPOSITED IN THE F INE
MESHWORDS OF THE JUNCTION OF THE INTIMA AND THE MEDIA.
THIS CONDITION BECOMES MORE PROGRESSIVELY OBV IOUS AS THE
ABSORPTION OF THE DEPOSITS INCREASESe THE FINE MESHWORK
OF THE ELASTIC LAYER BECOMES CONGESTED BY THE ACCUMULATING
LIPOIDS. THEREFORE, IT BECOMES A PROCESS OF INFILTRATION.
FURTHERMORE, ATREROMATOUS CHANGES OCCURRING IN THE VESSEL
WALL CANNOT TAKE PLACE UNLESS THE SUBSTANGCE THAT PRODUCES

THEM ARE PRESENT IN SUFFICIENT AMOUNTS.
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ASCHOFF CONCLUDES THAT ALL DISEASES WHICH ARE AS=
SOCIATED WITH A CONSIDERABLE INCREASE OF THE BLOOD CHO=
LESTEROL LEAD TO AN INCREASE IN THE DEPOSIT OF LIPOID,
IT IS CONCEIVEABLE THAT THE ENDOGENOUS FORMATION OF CHO=
LESTEROL WHICH HAS BEEN SHOWN TO OCCUR IN THE CARNIVORA,
MAY BECOME DISTURBED RESULTING IN AN OVERPRODUCTION,

AND SO IT CAN BE CONSIDERED A METABOLIC DiISEASE(L3).
THERE IS A PRECIPITATION OF AND DEPOSITION OF LIPOIDS
WHICH ARE CLOSELY RELATED TO CHOLESTEROL METABOLISM(37).

THE MECHANISM OF GHOLESTEROL DEPOSITION IS ALSO
DISCUSSED BY HURXTHAL(38)e THE BLOOD CHOLESTEROL 1S
THoueﬁT TO BE PRESENT IN COLLOIDAL SUSPENSION OR LINKED
WITH BLOOD PROTE INSe ALMOST ALL ABNORMAL CHOLESTEROL
DEPOS ITS ARE ASSOCIATED WITH GROUPS OF FAT OR FOAM
CELLS WHICH ARE SUPPOSEDLY OF RETICULO=ENDOTHEL fAL ORI=
GINg HiIS THEORIES AS TOTHE MECHANISM OF ABNORMAL CHO=
LESTEROL DEPOSITS ARE; |, THERE IS X PRECIPITATION OF
CHOLESTEROL IN THE BLOOD FOLLOWED BY A PHAGOCYTIC ACTHON
THERE BY THE RETICULO=ENDOTHEL IAL CELLS WHICH THUS BE-
COME FAT CELLSe THERE IS A MIGRATION OF THESE CELLS
INTO THE TISSUES WHERE THEY MAY DEGENERATE, THUS L IBER =
ATING CHOLESTEROLs 24 AN INFILTRATION OF TISSUES BY CHO~-
LESTEROL BECAUSE OF THE IR ALTERED PERMEABILITY, DUE TO
DISEASE, AND INGESTION IN THE TISSUES BY THE RETICULO=~

"ENDOTHEL IAL SYSTEM CELLS OF THE DEPOSITED CHOLESTEROLe

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

REASONS AGAINST THESE LIPOIDS IN THE MAGULAE 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 INTIMA., ATHEROSCLEROSIS PRODUCES
CIRCULAR, ELONGATED, OR SACCULAR DEF INED PLAYES, WHICH,
IN THE CADAVER, USUALLY PROJECT BEYOND THE SURFACE OF
THE INTIMA. 2o DIVERSITY OF OCCURRENCE; LIPOID MACU=
LATIONS ARE FOUND IN CHILDREN AND EARLY MANHOOD AND 18
CAPABLE OF A PROCESS OF INVOLUTION, IT THEREFORE OCCURS
VERY RARELY AT AN ADVANCED AGEe ATHEROSCLEROSI!S GENER=
ALLY BEGINS IN THE FIFTH OR SIXTH DECADE AND 1S NOT
CAPABLE OF A PROCESS OF INVOLUTIONe 3¢ DIVERSITY OF
LOCATION; THE LIPOID MAGULATION 1S LOCATED AT THE VENTRI=
CULAR SIDE OF THE MITRAL VALVE, AT THE INTIMA OF THE
AORTA AND THE LARGER ELASTIC ARTERIES; ATHEROSCLEROS IS
OCCURS 1IN THE ARTERIES OF ANY GALIBERe. AT THE CARDI AC
VALVES THERE IS FOUND AN AFFECTION AT THE MARGIN OF CKO=
SURE WHICH COULD BE COMPARED TO ATHEROSCLEROSIS OF THE
VESSELSe Ji. DIVERSITY OF STRUCTURE HISTOLOG ICALLY.

IN CONTRAST, HURXTHAL(38) PRESENTS EVIDENCE OR
ARGUMENTS THAT LIPOIDS, ESPECIALLY CHOLESTEROL, BEAR A
DEFINITE CAUSAL RELATIONSHIP TO ARTERIOSCLEROS IS,

ATHEROSCLEROTIC PLAQUES CONTAIN CHOLESTEROLS THE AMOUNT
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OF WHICH INCREASES WITH THE EXTENT OF THE ATHEROSCLER=
0518 2. THE GHOLESTEROL CONTENT OF THE BLOOD INGREASES
WITH AGE AND WITH THE EXTENT OF ATHEROSGLEROSISe 3.
ATHEROSCLEROS 1S, ANALOGOUS TO HYMAN ATHEROSCLEROS IS, MAY
BE PRODUCED IN RABBITS BY FEEDING CHOLESTEROL IN LARGE
AMOUNTS, OR SMALL AMOUNTS OVER A LONGER PERIOD OF TIME,
lie ATHEROSCLEROSIS IS MORE FREQUENT N COND'ITIONS SUCH
AS, DIABETES MELLITUS AND MYXEDEMA IN WHIGH THERE ARE
ABNORMALLY HIGH FIGURES OF BLOOD CHOLESTEROL,

ARESU(39) QUESTIONS HYPERCHOLESTERINEMIA AS AN
ETIOLOGICAL FACTORe THE SMALL AREAS OF FATTY DEGENER=
ATION, HE BELIEVES, ARE LITTLE FOC! IN REPARATION WHERE
THE LYNPHATIC CIRCULATION HAS BEEN REESTABLISHED; THE
MUCOID DEGENERATION HAS DISAPPC ARED AND THERE STILL RE=-
MA INS A LleLE QUANTITY OF CHOLESTERIN WAITING TO>BE
ELIMINATED, As TO THE PATHOGENESIS OF ARTERIOSCLEROS IS
HIS IDEAS ARE THAT THERE IS A PARESIS FIRST IN THE
ARTERIES OF ALL CALIBER, FOLLOWED BY A DYSTROPHIC CON=
DITION DUE TO SLOUGHING OFF OF THE LYMPHATIC CIRCULATHON.

FROM THE WRITINGS OF THE INVESTIGATORS AND THE IR
WORKS, IT SEEMS THAT THERE IS SOME DEFINITE ETIOLOG ICAL
RELATIONSHIP BETWEEN CHOLESTEROL AND ARTER IOSCLEROS IS,
THE PATHOGENIC PROCESS HAS AS YET NOT BEEN DEF INITELY
PROVEN BUT THE ARGUMENTS AND THEORIES ARE VERY CONVIN=

CING OF THIS FACTe PERHAPS IT MAY REQUIRE A DIFFERENT
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APPROACH, DIFFERENT METHODS OF ANALYSIS OR MORE IN=

TENSIVE INVESTIGATION OF THE THEORIES,
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--EXPER IMENTAL AND CLINICAL EV IDENCE=~

EXPERIMENTAL PRODUGTION OF ATHEROSCLEROSIS RELATNVE
TO ITS ETIOLOGY HAS BEEN EXTENSIVELY ATTEMPTED S INCE THE
EARLY PART OF THE PRESENT CENTURY., NUMEROUS CONCEPTS
OF THE CAUSAL RELATIONSHIP OF uanlods FACTORS HAVE BEEN
ATTEMPTED., EXPERIMENTAL EVIDENCE WAS MEAGER D ISCOUR=
AGING UNTIL ANITscHkow(19), IN 1912, PRODUCED ATHERO=
SCLEROS IS IN RABBITS BY FEEDING PURE CHOLESTEROL Dis=
SOLVED IN VEGETABLE OlLe IN THIS WAY WAS ACHIEVED TH
EXPERIMENTAL DEMONSTRATION OF THE IMPORTANF PART WHICH
THIS SUBSTANCE PLAYS IN THE PATHOGENES IS OF ARTERI10=
SCLEROS IS

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 1S VERY MUCH IN FAVOR OF A DEFINITE CAUSAL
RELATIONSHIP BETWEEN THIS SUBSTANCE AND ARTERIOSCLEROSI1S.

A SUMMARY OF THE KNOWLEDGE OF THE CHOLESTEROL META=
BOLISM MAY WELL BE GIVEN AT THIS PoINT(38),
FunNcTlONS~

le A CONSTITUENT OF THE FRAMEWORK OF CELLS BECAUE

OF ITS STABILITY TO ORDINARY CHEMICAL CHANGE.
2¢ A PROTECTIVE SUBSTANCE IN CELLS.
Ae AN ANTI=TOX IC, ANTI=HEMOLYTIC, AND ANTI=
INFECT IOUS AGENT.

Be AN INSULATOR OF THE CENTRAL NERVOUS SYSTEM.
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Ce A CONDITIONING CONSTITUENT OF THE SKIN,

3, A CONVEYOR OF FATTY ACIDS TO AND FROM FATTY
DEPOS ITS,

lie A FAGILITATOR OF FAT ABSORPTION,

ABNORMAL VARIATIONS MAY ARISE BY}

l. ABNORMAL SYNTHESIS BEYOND NORMAL TOLERANCE OR
DESTRUGCTION,

2. ABNORMAL AFFINITY OF TISSUES FOR CHOLESTEROL.

3« ABNORMAL PRECIPITATION OR LIBERATION,

)i HEMOGONGENTRATION OR DILUTlON.

5¢ FAILURE OF ELIMINATION (SEE DIAGRAM).

BatLey(L0), (L4!1), Scarrr(li2), Faser(lt3), AnD KLoTZ
(L) HAVE SHOWN THAT EXPERIMENTALLY ATHEROSGCLEROS IS CAN
BE PRODUCED BY FEEDING CHOLESTERIN OR FOODS RICH IN CHO=
LESTERIN TO ANIMALSe THEIR EXPERIMENTS WERE NOT ALL
CARRIED OUT IN ALL THE SAME DETAILS BUT THEIR PRIME 0B~
JECT WAS TO PRODUCE ATHEROSCLEROSIS BY FEEDING CHOLES=
TERIN AND THEY RECE IVED RESULTS THAT PROVED CLEARLY TO
THEM THAT THERE 1S A DEFINITE CAUSAL RELATIONSHIP,

IT HAVING BEEN PROVEN BY THESE INVESTIGATORS THAT
CHOLESTERIN 1S AN IMPORTANT FACTOR, OTHER EXPERIMENTERS
WORKED ALONG SOMEWHAT DIFFERENT LINES TO NOTE ANY FUR=
THER OR ASSOCIATED RELATIONSHIP,

MoEHL 1G- AND Os tus(}5), IN ATTEMPTING TO PRODUCE

ARTERIOSCLEROS IS IN RABBITS BY THE ADMINISTRATION OF
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INTEST INE

/ B‘fLE—GALL BLADDER
' SYNTHES IS FREE=PRECIPITATION FREE

THORACIC DuéT (st1TE?) T

(EsTERS)
LIVER
(DE-EsTER!ZED)
BLOOD
(FrRee ESTERS)
A \

BOWEL
‘\* DesTRUCT 1ON
(s17e?)
CHOLESTEROL
(ExTe. & RESORB.)

Y

TISSUES
KOPROSTEROL FrReeg & EsSTERS
DIHYDROCHOLESTEROL Fat DeposiTs
(EXCRe & REDUCED) ESTERS

AsnORMAL DeprPosiTs
FREe & ESTERS
Feces

FatT CeLLs

DIAGRAMMATIC REPRESENTATION OF THE MeTAaBOL ISM OF

CuoLesTEROL (38).



PITUITRIN ALONE AND ALSO WITH CHOLESTERIN WORKED ALONG
THESE LINESs THEY HAD THREE GROUPS OF RABBITS. TO
GROUP A, WHICH WAS COMPOSED OF FIVE(5) RABBITS, THEY
FED A NORMAL DIET PLUS 12 CC. COTTON SEED OIL AND L
GRAMS OF ANHYDROUS LANOLIN FOR EACH RABBIT, THIS CON=
TAINS A HIGH DEGREE OF CHOLESTEROL. TO GROUP B(10)rAB=-
BITS) THEY FED THE SAME AS A PLUS L CC. OF OBSTETRICAL
PlTﬁlTRIN, To GrouP C THEY FED (10) RABBITS A NORMAL
DIET PLUS THE PITUITRIN. THIS WAS GARRIED ON FOR ONE
HuNDRrReD (100) oAvé. AFTER THIS TIME THEY OBSERVED THAT
THE GROUP A RABBITS ALL HAD A MARKED DEGREE OF ARTER~-
I0SCLEROS 1S, BUT IN GROUP B THERE WAS A MORE EXTEN=-
SIVE ARTERIGSCLEROSIS CHANGE THAN IN GROUP A. GROUP C
CONTA INED &o SIGNIFICANT CHANGES IN THE AORTA AFTER
A HUNDRED (100) DAYs OF FEEDINGs THE RESULTS SHOW THA T
THERE 1S A CAUSAL RELATIONSHIP BETWEEN CHOLESTERIN AND
ARTERIOSCLEROS IS IN RABBITS. ALSO THERE IS AN INDICATION
THAT POSSIBLY THERE ARE OTHER FACTORS ASSOCIATED WITH
THE INCREASED CHOLESTERIN INGESTION BY THE RESULTS
0BTAINED 1IN GRoOuUP B. (L15)

 $HAPIRO (Li6) UNDERTOOK EXPERIMENTS TO DETERMINE
THE INFLUENGCE OF THE REMOVAL OF THE THYROID, SPLEEN,
GONADS, AND SUPRARENALS UPON THE DEVELOPMENT OF EXPER=-
IMENTAL ATHEROSCLEROSIS IN RABBITS. HE FED HIS RABBILS

A DIET OF ALFALFA HAY, OATS AND VEGETABLES PLUS )4. GR AN
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OF LANOLIN IN 12 cC. OF COTTONSEED OIL DAILY. (SEE
TasLE |). HE DETERMINED BY THIS THAT THE DEPOSITION OF
CHOLESTERIN OR CHOLESTEROL ESTERS WITHIN THE INTIMA OF
THE AORTA INDICATES CELLULAR ALTERATIONS WHICH RESULT IN
ATHEROMATA. ALSO FROM THE RESULTS OBTAINED IT SHOWS
THAT CONDITIONS WHICH ARE ACCOMPANIED BY LONG STANDING
HYPERCHOLESTERINEMIA CAUSE OR FAGILITATE THElDEPOSITION
OF CHOLESTEROL WITHIN THE AORTA. THESE OPERATIVE PROCED~-
URES AUGUMENTED THE HYPERCHOLESTERINEMIA AND THEREBY
FACILITATE AND ACCELERATE THIS DEVELOPMENT QF THIS
CONDITION.

.

GORDONOFF (l}7) PERFORMING SOME PHARMACOLOG IGAL
EXPERIMENTS ON THE THERAPY OF ARTERIOSCLEROSIS, REPORTED
FINDINGS SIMILAR TO THE HUMAN FORMS OF THE DISEASE. HIs
METHOD OF PRODUCING ATHEROSCLEROS!S WAS TO FEED RABBITS
CHOLESTERIN DISSOLVED IN SUNFLOWER, OIL FOR A CERTAIN

LENGTH OF TIME.

ALONG A DIFFERENT LINE OF INVESTIGATION, PAGE AND
BerNHARD (}8) ALSO PRODUGED ATHEROSCLEROSIS BY HIGH
CHOLESTEROLDIETS. THEY INVESTIGATED TO DETERMINE THE
ACTION OF AN ORéANIG IODINE COMPOUND IN THE PREVENTION
OF ATHEROSCLEROS!Se. THEY USED TWENTY-Four (2lL) RABBITS
Qchn WERE FED A GENERAL DIET WI!TH AN ADDITION OF CHOL~-

ESTERIN DISSOLVED IN WARM OLIVE OIL TO MAKE A 5 PERCENT
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TABLE

NuMBER OF OPERATIVE PER1OD OF DeGREE oOF
RABBITS PROCEDURE LANOLIN FEEDING ATHEROMATOSIS
10 NoNE 110-120 pavs EARLY
6 GONADEGTOMY 50-60 " EARLY
7 SPLENECTOMY 50-60 " EARLY AND
MODERATE
8 THYRO 1D~ Lo-50 *® MODERATE
ECTOMY
- - 7 n SEVERE
6 B1-SUPRARE~ 85-100 " NonEg
NALECTOMY
- - 110 " EARLY
| THYROID AND 50 " NoNE
B1-SUPRARE=~
NALECTOMY
! THYROID AND 50 " SEVERE
SPLENECTOMY
2 GONAD AND
SPLENEGTOMY 100 " SEVERE

RESULTS SHOWING THE RELATIONS BETWEEN THE EXPERI=

MENTAL PRODUCTION OF ARTERIOSCLEROSIS AND THE VARIOUS

OPERATIVE PROCEDUREs (l46)



SOLUTION, THIS WAS FED ORALLY THROUGH A TuBE. 200 wmG.
OF CHOLESTERIN WERE FED DAILY ON SiX DAYS OF THE WEEK.
THE FEEDINGS LASTED FRoM 109 To 180 pavys. THE RABBITS
WERE DIVIDED INTO TWO GROUPS; ONE RECE!VING THE ABOVE
AND THE OTHER AN ADDITION OF DI-10D1D OF RICINSTEROLIC
ACID RANGING FROM 12 mG. TOo 27.38 me. oF THE Acto. TuE
LATTER GROUP SHOWED ONLY SLIGHT ATHERMATOUS CHANGES WHILE
THE OTHER SHOWED THE EXPECTED MARKED ATHEROMATOUS CHANGES.
THE ORGANIC I10DINE APPEARED TO INCREASE THE LIPEMIA,
THROUGHOUT THE EXPERIMENT THE ANIMALS HAVING RECEIVED THE
IOD INE COMPOUND SHOWED HIGHER VALUES FOR ALL THE LIPID
FRACTIONS THAN DID THOSE RECEIVING CHOLESTERIN 1IN OIL
ALONE. HOWEVER, THE CHOLESTERIN DEPOSITS IN THE ARTERIES
WERE VERY SMALL. THEY INTERPRETED THIS PHENOMENON TO
MEAN THAT WHEN THE METABOL ISM OF THE TISSUES OF THE
RA3BITS IS CHANGED BY THIS ORGANIC 10D INE COMPOUND,
DEPOSITION EVEN FROM THE LIPEMIC PLASMA MAY BE PREVENTED.
MOREOVER, IF THE STATE OF WMETABOLISM OF THE TISSUES Is
SUCH AN IMPORTANT FACTOR IN DETERMINING WHETHER LIPOIDS
wWILL BE DEPOSITED, IT IS EASY TO UNDE&STAND THE REASONS
WHY ATHEROSCLEROS!S IS A FOCAL AND NOT A GENERAL GCONDITION.
FROM THE ABOVE IT SEEMS PROBABLE THAT THERE 1S A CLOSE
RELATION BETWEEN THE CHOLESTEROL METABOL ISM AND THYROID
METABOL ISM,

ANALOGOUS ATHEROSCLEROTIC CHANGES HAVE BEEM PRO-

DUCEB IN OTHER ANIMALS. BaiLEy (L 1) PRODUCED GHANGES
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IN THE AORTAS OF GUINEA=PIGS FED FOR MONTHS ON FOODS
RIGH IN CHOLESTER. IT 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 ATTEMPTING TO PRODUCE THIS CONDITION
EXPERIMENTALLYe THIS IS NO DOUBT DUE TO THE FAGCT THAT
UNMDER NORMAL CONDITIONS THESE ANIMALS CAN EXCRETE THE
CHOLESTERIN WHICH 1S NOT THE CASE IN HERBIVOROUS ANIMALS (19)

THERE 1S MUCH CLINICAL EVIDENGE IN FAVOR OF AN
ETIOLOGICAL RELATIONSHIP BETWEEN CHOLESTEROL AND ARTER-
19SCLEROS S+ RoBINOWITCH (LL9) 1S VERY MUCH GONVINGED
THAT FROM THE STUDY OF DIABETIC PATIENTS THERE IS DEF INITE
EVIDENGE TO SHOW THAT AN EXCESS BLOOD CHOLESTEROL 18
AN IMPORTANT ETIOLOGICAL FACTOR IN THE PRODUCTION OF
ARTERIOSCLEROSIS IN YOUNG DIABETICSe SINGE THE INTRO-
DUCTION OF INSULIN ARTERIOSCLEROSIS HAS BECOME THE
CHIEF CAUSE OF DEATH IN DIABETICS, REPLACING COMA.,
HE HAS FéUND THAT ARTERIOSCLEROSIS 1S NOT CbNFlNED TO
ELDEREY PEOPLE AND THAT ONLY FIVE (5) YEARS I1S& THE
USUAL TIME NECESSARY FOR ITS DEVELOPMENT AND DOES SO
REGARDLESS OF AGE.

IN A RECENT sTuDY OF FIVE HUNDRED (500) cases A
DIABETIC CLINIG, THE ING IDENGE OF CARD10-YASGULAR

DISEASE WAS FOUND To BE 652.6 PERGCENT (SEe TasLe I1)

FROM AUTOPSY sTuD!Es OF |08 DIABETIC_PATIENTS

THERE WAS AN INCIDENCE OF 65.7 PERCENT, PATIENTS HAVING
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TABLE 11

GARD 10-VASCULAR DlIs.

AGe PER10D NUMBER NUMBER PERCENT
-10 i
11-20 1 Iy 28.6
21-30 3L 5 o7
31=L0 67 33 L9.2
L1-50 12 91 T343
51=60 158 106 6741
61-70 80 59 37
T71-80 18 i 77.8
81-90 | | --
500 313 52.6

INCIDENCE OF CaRD10=VASCULAR DIseAase Among 500

DIABETICS AGCORDING To AGE(L9).
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HAD DISEASED FIVE YEARS OR MORE, REGARDLESS OF AGE OR
SEVER3TY, SHOWED AN INCIDENCE OF OVER 80 PERCENT
HAVING CARDIO=VASCULAR DI!scASE. (SEe TasLe |11)

THERE 1S EVIDENCE TO SHOW THAT THERE IS A DEFINITE
RELATION BETWEEN THE FEEDRING OF HIGH FAT DIETS, WHICH
INCREASEB THE CHOLESTEROL, TO INCREASE THE INCIDENCE OF
ARTERIOSCLEROS IS, ALSO FEEDING LOW FAT DIETS THERE 1S
A REDUCTION OF THE INCIDENGE OF ARTERIOscLAROsIs (19).

Gi1BBS, BUCKNER AND BLOOR, WORKING ON THE BLOOD
PLASMA OF DIABETICS, NOTED THE TOTAL AND ESTERIFIED
CHOLESTEROL VALUES IN TWO SERIES OF DIABETIC PATIENTS
WITH ARTERIOSCLEROS!S WERE FOUND TO BE ABMORMALLY HIGH
AND HIGHEST WITH THE MOST ADVANCED ARTERIOSCLEROs!s (50).
IN BOTH GROUPS THERE WAS A 10-15 PERCENT INCREASE OF
THE RATIO ABOVE THE NORMAL. THEY SUGGESTED A POSSIBLE
RELATIONSHIP BETWEEN THE HIGH CHOLESTEROL VALUES IN THE
BLOOD PLASMA AND THE DEVELOPMENT OF ATHEROMATOUS GHANGES
IN DAABETICFPKTIENTSo | |

Jostin (51), HEnDERsON (52), AND GRAY AND 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 PATIBNTS.
IN REGARD TO THIS FACT I¥ WAS CONSIDERED IMPORTANT TO
TREAT THE PARIENTS IN REGARD TO THE EARLY POSSIBLITY OF
DEVELOP ING ARTERIOSCLEROS!S AND SHOULD BE AIMED AT THE

REDUCTION OF THE BLOOD CHOLESTEROL.
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TABLE |11

PER 10D FIVE YEARS AND UNDER UNDER_F IVE YEARS
ToTAL C=V ToTAL C=V'
NUMBER Disease NUMBER Disease
Noo % Noo %
%10 I
[ 1=20 2 2 10040 12 2 1647
21=30 I 2 5040 30 3 10.0
3 1=,0 21 18 8547 116 I5 32,6
lL1=50 sl L7 86.0 70 nn 62,8
51=60 50 I3 6647 108 63 5843
61=-70 12 8 100.0 68 51 75.0
71-80 | | 17 1 82.%
81-90 | I 100.,0

RELATIONSHIP BETWEEN

THE CARDIO=VASCULAR DIBEASE,

AGE, AND DURATION OF DIABETES AMoNa 500 DiaseTics(L9).
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IN THE DIABETIC PATIENTS FROM AUTOPSY REPORTS, IT
HAS BEEN SHOWN THAT THERE 1S, FROM THE DEPOSITION OF
LIPIDS AND THE IR suésEQUENT CALCIFICATION, A GREATER
DEPOSIT OF LIPID AND A MORE MARKED CHANGE IN THE LIPID
aLLocATION (5l).

THERE WAS A CAREFUL STUDY MADE BY DAvis, STERN AND
Lesnick (55) oN THE LIPOIDS AND CHOLESTEROL CONTENT
OF THE BLOOD OF PATIENTS WITH ANGINA PEGTORIS AND
ARTERIOSCLEROSI1Ss A CAREFUL SELECTION OF PATIENTS WAS
MADE; THOSE WITH RHEUMATIC AND SYPHILITIC HEARTS WERE
EXCLUDED. FROM THE RESULTS OF THE DETERMINATIONS OF
TOTAL BLOOD CHOLESTEROL AND FREE GHOLESTEROL, THEY FOUND
A CONSIDERABLE INCREASE IN THE UPPER LEVELS OF CHOLESTEROL
IN PATIENTS HAVING ANGINA PECTORIS. THE HIGHEST CHOLE-
STEROL LEVEL IN THE CONTROL GROUP WAS 287 MG. AND IN
THE ANGINA GROUP THIRTEEN (13) PATIENTS WERE ABOVE THIS
FIGURE. THIRTY-FIVE (35) ANGINA PEGTORIS PATIENTS HAD
VALUES ABOVE 250 MG. WHILE ONLY sixTEEN (16) WERE ABOVE
THAT IN THE CONTROL GROUP. FURTHER STUDIES ON THESE
PATIENTS OF THE PHOSPHOLIPIDS AND FATTY ACID CONTENTS
SHOWED HIGHER VALUES IN THE ANGINA GROUP. IT WAS FURTHR
NOTED THAT THE BASAL METABOLIC RATE AND HYPERTENS ION
HAD NO POSSIBLE EFFEGCT ON THE FINDING. |IT WAS CONCLUDED
THAT THE LIPID AND CHOLESTEROL METABOLISM Is DISTURBED,
EITHER PRIMARILY OR SECONDARILY, IN AT LEAST A CERTAIN

GROUP OF PATIENTS WITH ANGINA PECTORIS,
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COVERING A LARGE NUMBER OF CONDITIONS RELATIVE TO
THE VEGETAT!VE NERVOUS SYSTEM, GLAZER (56) STUDIED THE
QUESTION WHETHER THE LEVEL OF CHOLESTEROL RISES AFTER
THE STIMULATION OF THE SYMPATHETIC NERVOUS SYSTEM.
INJECTIONS OF ADRENLIN MAY CAUSE A HYPERCHOLESTERINEMIA,
ADRENAL IN PERHAPS ACTS IN SOME MANMNER UPON THE LIVER
WHICH PLAYS AN IMPORTANT PART IN THE METABOL ISM OF
cHoLeEsTErROL (56).

INTERESTINGLY AND SIGNIFICANTLY SO, 1S THERE A
LARGE AMOUNT OF CLINICAL EVIDENCE TO SHOW A DEFINITE
RELATION BETWEEN DISEASES HAVING A HIGH 8LOOD CHOLESTER OL
AND THE INCIDENCE OF ARTERIOSCLEROSIS AN THESE DISEASES.,
HOWEVER, IN NOT ALL DISEASES HAVING A HIGH BLOOD CHOLES~-
TEROL HAS THE EVIDENCE BEEN SO CONCLUSIVE, AS WAS §HOWN
BY MAXxwELL (57) IN REGARD TO NEPHROSIS. [N THIS CONDITI ON
_ THERE IS A HIGH BLOOD CHOLESTEROL AND IT WAS SHOWN THAT
ARTERIOSCLEROS IS 1S NOT ASSOCIATED WITH THIS DISEASE.

THIS WOULD CERTAINLY BE A STRONG ARGUMENT AGAINST ANY
RELATION, 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-
cLERosxs; THERE MAY BE OTHER FAGTORS ENTERING INTO

THE PICTURE.

WHAT ABOUT THE NUMEROUS CASES OF ARTER-AOSCLEROSIS
THAT SHOW NO HYPERCHOLESTERINEM!A? THis CONDITION HAS
BEEN EXPLAINED BY THE FACT THAT THE CHANGES OF THE BLOOD

MAY BE OF A TRANSIENT NATURE. ALSO, IN SOME CASES
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HYPERCHOLESTERINEMIA MAY NOT BE NECESSARY FOR THE

GENES!S OF ARTERIOSCLEROSIS BECAUSE CHOLESTEATOSIS
MAY BE PRESENT WITHOUT AN INGREASE 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 %oxlc INJURIES OF THE WALL
OF THE VESSEL. THE ABSORPTION OF THE CHOLESTEROL BY
THE WALLS OF THE VESSELS FROM THE BLOOD DEPENDS UPON
PHYS ICO-CHEMIGAL CONDITIONS, THE RATIO OF THE FREE CHOLE
STEROL, AND CHOLESTEROL ESTERS AND THE ABILITY OF THE
BLOOD TO FORM DEFENSIVE COLLOIDS.

CONSIDERING THE EVIDENGE AND ARGUMENTS, PRO AND
CON, IN REGARD TO ANY CAUSAL RELATIONSHIP BETWEEN
CHOLESTEROL AND ARTERIOSCLEROSIS, IT WOULD BE WELL TO
PRESENT THEM AS WERE SUMMARIZED BY LeEArRY (58). THE
EXPERIMENTAL EVIDENCE HAS BEEN CRITICIZED WITH REFERENGCE
TO THE TYPE OF ANIMAL USED. THE RAB3IT 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)

EVIDENCES THAT THERE IS A DEFINITE RELATIONSHIP
BETWEEN CHOLESTEROL AND ARTERIOSCLEROS!S ARE: d. CHOLE-

STEROL IS CONSTANTLY PRESENT IN THE LEslons (19)
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2., WHEN FED TO RAB3ITS IN PURE FORM IT wIiLL GIVE RISE
TO THE LESIONS OF THE DISEASE (li2). ‘ACCORDING TO THIS,
BACTERIOLOGICALLY, GHOLESTEROL WOULD BE THE ETIOLOGIdAL
AGENT. 3. EXPERIMENTS ON HUMANS, FED HIGH FAT DIETS
RICH IN CHOLESTEROL, PRODUCED TYPICAL LESIONS OF ATHER=-
oscLerosis (58). L. ’THE CHOLESTEROL CONTENT OF THE BLOOD
INCREASES WITH AGE, AND 5, AHTEROSCLEROS!S IS MORE
FREQUENT IN CONDITIONS SUCH AS DIABETES MELLITUS AND
MYXEDEMA IN WHIGH THERE 1S AN ABNORMALLY HIGH CHOLESTEROL
CONTENT IN THE BLOOD (38).

IT APPEARS THEN THAT THE MOST IMPORTANT FACTOR OF
ALL 1S A DISTURBANCE OF THE CHOLESTERIN METABOLISM, IN
CONSEQUENCE OF WHICH AN ACCUMULATION OF THAT SUBSTANCE
TAKES PLACE IN THE ORGANISM, OF COURSE THIS FACTOR
ITSELF DEPENDS UPON A NUMBER OF OTHER FACTORS BY WHICH
THE REGULATION OF THE CHOLESTERIN METABOLISM 13 INFLU=-
ENOEDs |F THE INSUFFICIENCY OF THE CHOLESTERIN METAB=-
OLISM 7S OF A PRONOUNCED CHARACTER, 4T MAY LEAD TO THE
DEVELOPEMENT OF ATHEROSCLEROS!S WITHOUT ANY CONCOMITANT
CAUSES. IF IT Is LESS SEVERE, IT MAY HAVE THE SAME CON=-
SEQUENCES, PROVIDED THAT IT 1§ EITHER OF LONG DURATION
OR ASSOCIATED WITH OTHER PREDISPOSING FACTORS. AMONG
THE LATTER, THOSE OF A MECHANICAL NATURE ARE PROBABLY
THE MOST IMPORTANT. OTHER FACTORS THAT MAY EXERT A NOX I0US

INFLUENCE ON THE ARTERIAL WALL ARE THOSE OF TOXIG, OF
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INFECTIOUS~-TOX IC AND OF NERVOUS MATURE. THIS 1S THE

s0-CALLED "comBINATION THEORY" (19),
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