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Chapter 1
Murpone

The parpose of whis work cavvisd oa at Nestern Mishigen
Ualverglty duriug Qe jast year is au atioupt to elueidate
Surther the avtica of Fh baplen withia tho bady, or uowe
speoidisnlly, the effeet of its lugesticn on the eirsuisting
bioed phopplorus.

Ph Lapten L3 & subetiue ehich upon adminigtration to
sensitized th wegntive wowa custles Lhew $0 bear NOMEAL
healihy fufate. Bxtrasted Orom Rk positive erythrocyies,
the bapien appears 19 wutrelize Ro eativodien jp yive sud
in siirs. T adudaletraticn o W BAJGOn has Tesa
dsuonstreted repestedly o result fu the elimiastion of W
sgglutinine fros the siroulation of Immunized R negative
individueis end sensitised lsboratory sanisels. Io aédition,
the hapten will lmhidit seiine aggiutineting snti-fho seyws
sad will fix couplemsut. Adoowition of autibody mdtrogen
hie Llse been demonutreted. Tie aubetanes uppears to e
1iplde in navare caultinlig weutrel fat, uasstureted
storole, puosihorus Cbd nllrOgiie.

Seeuuge of the mature of Fh hapten, Sis observed setlicn
ia yitie sad Lts postulated wotion i vive, the effect of
its adnindetration ou the liplde phombhowis valuoy of the
sevam 1o of interost. Elewation of sevam ghospbolipide
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of large quantities of bHoth lecithin snd neutwal fat. The
trented women, however, veoceived only & seall dosage of
hapten Aafly (one hundred to four hundred nilligems).
Inorasse in phosgholipide walues hag aleo hoon noted in
mbbite during setive fswmnization, T Ingestion of
ndvenseartisotronia will ates yalse phoarholipide lovelp
duving the couves of treabrwnt. This howsens has hmen
demonstrated to Jowew antihadr titews A well and o
relatinshi; botuten thesr twn Ohosrwitiocas s possidle.
fitimletion of seaw enfogpuous mechenise to yeloase
ghoewholl ide iage (hoe bloscdstyesm, therefons, sdght osenr.

™o sppreoer to this investigation has been twofold,
As fn 611 weseoveh, the infelal interest lay in & study of
the litevaunw pevtaining to the history of erythvdblastosis
fetalis and sttempte to comntevset thiws welady., In sddition,
alteving this procons were also pevusrd, Yhe second attack
hag heen of an expevimenta! ratuve. Sevws lipide phosghorus
deterninations wore gurried "t on blamekly bMlood stnples
fras the i bupten Yreated women over o geriasd of seven
wmonihs. ‘Two control groupy took et in thie study.
mlmmmmmmmulwm
{1} & sovies of meatrested nowwsl yreguost women ead (2)
from o group of moatweated ampregnant individoels, singe
pregossey io vyoputed to produse & »ise over aoruul values
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of serum phospholipides. Thc tschuigues utilized ingluded
the well gtandordized methods of Figks and SubdeRow end of
Zilversalit sal Davis.

Hemolgtic Dissase of the Newborn

Syythroblcstosis fetulip, or hemsljtic disesas of the
pewborn, bas long bteen lmown to the medicsl world., Indeed,
FPigkleg veperts thot & cuse deaorited by Hippoerates was
agoepted by Ballsatyne in 1892 as s account of hydreps
fetalis.' The esuse of thip digeast hag bean elusideted
oaly veccatly aad the posaitiility that cryshvedlastosis
fetalis, hydrope fetalis, aud iovervas gravia sould e
varying degreen of the same digesae paosed unrecogaived
well 1937,

In 1205 Disnat proposed the congept of erythrodlastosis
fetalis as a congeQuence of imeunizasion of the mother
againgt & protein foredign to ber dut present in the fewal
¥ised.” As & vesult, many lnvestigators attempbed, with
1ittle suconrns, to find soew correlation Tetwesn the syndvome
snd soaflicting 220 blood grospe.’ Coafifeting dised greups
ave now rosognuized as the caumetive Ssetors iz & very suell
perccatage of erythroblastotic infants sloag with the Xell
factor, N satigen, the Lutheven faetor, the Lewis faetor>
ead the Duffy sotigen.® In 1938, Devrow sugpested thet
erythroblrgtosic fotalls might be the remlt of on satigen-
antivody maction involving en egslutinoges other than the
A end B substances.’
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Landsteiner and Wiener, in 1937, cbeerved that servum
from vetdits injected with red celle from Mscecus thesus
poukeys agplutinated humen erythrocytes carrying the M
satigen.” In em atbempt to find further agglutinine
moman blood, these researchers produced & cerum cagable of
clummping the erythrocytes of thivty.nine of forty-five
umen bloods tested.” Theve rconlts egreed with those of
no other known blood group end the workers conciuded that
6 new antidody hed been demonstreted. Dealgnated Tho, the
pow sgglutinin became the firet of the sontinuelly
expacding ¥h oevrier.

About the eeme time, Ievine and Btetsos deuonstrated
in the sorvm of & women who Yad delivered a stillborn ohild
sz agelutinin whiek ¢lumped the cells of B0 poveant of her
own group,'° Thie ebeervetion rerelleled those of Landsteiney
el Wiener apd led t0 the diceovery of the ®h antigens. As
T result, these fnvestigetors 2leo suggested that the
cocurrence of erythvroblastosie fetslis eonld be attributed
50 ingompetibiiity of Plood proups other thau the ADD syubom.
Ghortly therealter, Toviw and bis scscolates cenviaeingly
emonstrated that Imamizaticn of the oother agalust ouwe ov
more of the ¥h agelutinogene consiitutesd the snjor sauee of
hemolytic Aiceese of thLo WAWDOTE. — Whe Gischse iteelf
appeses when meternal entidvodics, veually sguiust ea Rb
entigen, peay through the Plusents by cemdsls and into the
fetal Dloodstream where they hemolyse the ved vells present,
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T™e severity of the diseam 15 depsndent upon the degree of
erythroeyte destwiosian,

Polliowing fdemtilicagion of the speeifis sntigen-
antibody spohaniem ianvelved in evythrobiastosis fetalls,
wany workers tuvaed $0 the study of the wode of matewal
isoimmunisation. This has yet to be fully expliained.
Trensfusion of the nother at sonme time in hey 1ife with ™h
positive biood has beea kaown for several peavre to ineveaso
the possibility of & discased fivet childs levine cbserved
that traasfusion seasitiszed women gave birth to a higher
pereentage of firsthom eryilmoblagtotie infants than the
nontreasfesed. © Flekies indicsted that incempetivie
treasfugion luvrosees iho possibility of sensitimetion
through progmanay fren less than 5 pevesnt $0 move than
50 peveent.’ >

Progooney 1s algo known to sensitire soms women.
Gainey and his collaboretors vreported that obstetrical treums
resalting ia iatrodusticn of Rh positive fetal Blood into
an h negative wother's bicodstream gave vise to a higher
inetdence of affilsted infents in subsequent presmmancies.’V
In sddition to this, an iatevchange of blood ot the plasente
wovi of some investigators soems to substantiate this thoory,
Weiner ¢cites the work of Dunsford who glaimed thet fetal
o911s appeared in the eireulstlon of an ¥h negative women, >
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However, as these oolls wors Jemonstreted i3 the meternal
Ylead after deltwewry, Wolner admits to the possihilisy of
fntroduction at that times in addition, Welner reported o
sase 1n which the blosd of & preguent ¥ negative women gave
evidenoe of the presmoce of some Rh positive cells when
outine sypiag wes csvried ous.'C A vecheok sigit days leter
rovoaled ouly the typies! vesetion of negative oells. In
1958, Chown eited & ouse in which the blood of & mother who
had delivered an 4nfent with severe nonhenolySic saemis was
demonstreted to osmbain 5 to 10 peveent fetal sells.)! e
hemorrham low $a biveh duriag@iditime some of the eells
esonpe ints the mothew's hlecdetveem. Nowever, this also
ogourred in blood edllecisd gubssquent te dsiivery. Chom
then veported un additionsl otee in whisch an Ph negative
mother appeaved to undergo o gevere transfusion resetion
mumm«mm." Upon delivery, the
plecents wus found to have o lerge hols through which ™
poeitive cells presummbly escaped. In addition, Javert hee
foumd evidence of decldus’ bleoding during novesl pregaancy.l?
Vengert mnd hie seworiers ehowed through the use of cells |
tagged with Fe°? and cells carrying the slekling tralt thet
evsthrocytes cross the plecental barrier uader normal
efreumataness. 2% 21 pown the tagoed eolle snd thoee with
the siokling tendensy sould be demonstreted in the cord
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diood of 8F pevesat end TC peveent vespestively of infents
whose mothers had been transfuced with the ee'ls pyrior to
@olivery. Musily, Xiinc through sareful amanimatica of the
placeatas of both sovmul aad ewythrobiuguotic bebies from
all gtages of pregusany, davmotieted that numerous lreaks
in the wessols do ocour.22; 23 ohie ho Indicated, begine
tavolving mOTe WEENEly B4 PregINey progresses. This sllavs,
of goursu, fetal blood to cmier the mwetaemal iutervilions
spaces thereby providiag, in & smll mwher of cases, the
neasepary satigeale stimaina.

Althoush shewt 15 pevoent of o1l Camessisns ave Bh
neomtive, the ingidence of hemolytic disease of the newborn
15 muoh mmelleor thea might Yo aatisipsted. In jmastics,
sbout 10 pergsat of all jregunucies invoive Bh negntive
mothers wilh M positivwe infents. OF thess, chout 3 pereent
produse discancd ohildren. This anomtly has been attriduted
anmzwmxmotmwtﬁuum
eonbining powers of the types of Mh sutitodies produced,?6,27
the susoepti®dility of the ialividusl to fsolesunization, 1.0.
the comstitutionel faetor X°C, ingweased vesistmnce of Mh
aegetive women having b positive mothers,?? and semsttisstion
éue to trensfusion.?® 7o fustber compiiomte the pistuve,
Carter veported four instances of olinieally nowma! dabies
from demomstredly immnized mothers.>! Seversl otter
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nvestigatons have veported vhis shencwenon alsed®r 33 W,
ockeray sad Sechs have suggested this say be due $o the
assage of antivodies through the plusenss enly under serteta
onditions.S Hawever, Carter Gemunstrated the sutibedies in
he blood of three of thewe iafunte, Relstive Lumunity of
evtzin babies to sntibody demege has slse been ecusidered.’®
neh lemumity, de it active or paseiw, has been aserived to
ne seevetion of Mh substauses by the Slssues of stwe infaute’T,
hmumxmwmmmqﬂmm
noa wateraal Smmmisction teles plage”, the dursties of
xpomre %o the agplutinias,””’ ' sng resistence e to
snetis Duotore.”! -

Despite the velatively smell jerecutags of erythroblastoe
tc bivthe, meny families Bave beon limited $o oo o two
hildven while others vemsin childless. Povtunstely, ea
rythrodlastotic fivet child 4o & vave osourvesse providing
he mother has aot Deen seusitised prior o pregansy. Iowe
ver, onde 4 wonan has boraw & discased shild, the chenses of
maducing & less seriously aifeoted infuas ove mmil. (ften,
he mildly diseased bedy way Ve seved if trectment is wadore
samtastion of the Dleod of aa infent mispueted of belag
stentislly evgihroblastotie fer hemoglobdn lovel, lcteras
adex, ved oull oount, lemeture red ¢ells end Coowds test.
{ s=gthrotlagtonis s suguestod, simpie oy enmchangd TIemse
usion of Fh negative dlood mey be employed with freguoent



Fa0Less.

These woasires, however, do aot helpy the stillborn iafeat.
As & vemult, severcl linee of regesrch almed ot prevention or
alleviation of erythroblestosis fetaiie have beon undortaken.
Pour sonsidevesions bave been the Objective of wost ressareht
to date. Pivet, the prevention by chemioal meeus of ooaple
tien of the sntigen-sntibedy vesction has beon sttemptod.
sn satilistenios, with 1f5tle mucsees,™ In addssion Sehever
and hie soworkers weve umadle %0 comtvel the antidody levels
through the use of sodlum sslfoylste, pyribeassatne, &ud
othylens disulphonste."s

Secand, lmhiddticn of sabidody forwetion by some
imronologien’ meens offered another svenue of approach.
Wiener, thevefore, following his theory of competition of
sntigens, sttempted to forestall erythvoblestosis fetalis
by somicistratios of typhold vaceine tO pregusut Bh uegative
women with poor progacsie.’’ Theovetieslly, the preduction
of sxtivodies eghinst & strong sntigen would imhibit the
farmation of sgglutining egaiast the wealwr agglutinogen.
This, Geo, soon proved frulticss.

Thind, & fow investigetors beve attempted to strengthen
the placents the polnt of attack Dippel deems wosimst. >
Jagoba unsucsessfully tried 5o use Titemtn ¢ derivasives.’6
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ritomin ¥ end progesterone thevepy, cmpleged by Hoffusn'7
aad bis edlladovators os well as by Glissen oud his
sesoetates’® has deen chandoned nlse, ,

Pourth, Oclvin sad hls coworisrs, Gmong meny othews,
suzeated that the possidilty of obtainiag & bapten frection
from the Th satigems present la the stvomm of ved hlood colls
soemod worth tavestigating.’® This, they fels, ecuid be
inporsent in erythroblastosis fetalis. Acomdingly, s 1946
they sepsrated, theough ultraceatrifugetios, ¢ frastion
which tahfbited ansian  pere.”C Tois frectioa they
tervod olintn. In 1987, Certer was edie $0 sepavate by
shemicnl weene & froetion from Ph positive eells whieh
ored the same speeifieity.d! latew, this substacce woe
sosigmetsl Th hapten 1a seew with the lLandeteiner definition
of & hapton. Wh hapten has been cmpleyed sugeesafully to
forevtall evythrablastosis fetells by Cavter, s 53, 98 ang,
nmmmmumm.”m“M
&nd Penubert and Cwberg.S?
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Chapter 2
THE HAPTRHN

As indicated previously, the use of Rh hapten in
preveation of hemolytic dicease of the newbérn appesre t0
be the most promising approach to date. A hapten, scoording
to Lendsteiner, is o substonce which, in itself, ie
nonsntigenie but which, when combined with a suitabdle
protein carrier, will stimulste satidedy formetion.) This
hapten, then, has the ability to veset specificslly with
the indicuted sativedy, Darnard deserides Ph hapton 8s &n
satigen configured hapten which rescts divectly and
nonconpetitively with ™ antivedies,?

That ¥h hapten is twaly bapten in nature i supported
by the following evidence, ™h hapten doss not stimulate
antivody formetion in vivo as demonstveted by injection
into guinea pigs. Yet, when injected in ecabination with
eas albumin, the specific M agglutinins can be demonstreted.
On the other hand, the injection of the hapten into sensi~
tized guines pigs decreases the antidedy titer.d The
sdministration of the hapten to immunized women has 8180
been demonstrated to drop this titer,®» 5 6, 7

*h hapten appears to be 11pid in natuve. It i soludle
in the ccaventional fat solvents snd insoluble in water.
It bas been dememstreted to conteln st lesst 35 percent
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mesturated sterols and gives & positive Lisdermsn-Burehard
ent. The hapten &lso contains sbout 2 peveent nitvogen snd
3.5 t0 1 pergent phosphorus. The phosphorus is iussorpovated
2 lecithin end possidly other phosphoras comtaining 1ipid
mtevial, No eavbohydrate or protein is demenstredie.b

Preparetion of Wh hapten is scoomplished &t the present
dme in the follawing manner, The eells from six pluts of
wtdsted Th (D) positive benk blood are pooled. Two volumes
o aloohe)l ave added slowly to this pool in s four gallen
ride-mouth bottle snd the whole is stiwred Shovoughly, The
meeipitated Ylood in aleoho) 13 allawed to stand overnight
it voom tempevetuve, The next day the preeipitate is
peparated by flltration with suetion and to this is added
wo volumes of diohleremethene. The precipitate 3s allowed
bo vemain in the dicklovomethane for at least six hours o
2 long as is convenlent, with intermittent, thorough shaking.
en the golvent is seraveted from the precipitate by muetion
filtration and this liguid is distilled off or evaporated
mder & hood with an eleetvric fan, mmnmm
meerial,’

The erigins]l mode of administraticn, iatramusoulsr
injeetion, while preducing no 1068l or systenmie veactions,
mis encoureged experiments) orel administretion whieh is
roving fully as effective oe the intvamuseulsr voutel®,
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ency of petroleum jelly, is firvst welghed and then mined
with powdeved lastose t0 the point where it can be handled
oasilys. It 4m then rolled on & gradusted pill tile and cut
into slicuots, each eonteining not less than one bundred
milligrems of hapten. Each of the aliguots is talen up into
8 Bo. 2 gelatin cspsule. Until they ave dispensed, the
capsules filled with hapten ave kept vefrigerated,'l

The mode of action of the bapten in yive would appesy
t0 be & divect meutralizstion of Bh amtidodies.'® 13
Three types of determinations have been condusted in yitre
which tend to substentiate the speoifieity of Rh bapten.
of & modified Kolmer technigue. In addition, speeific
fahivition of saline agglutinating sati-fhe sevum Yy the
hapten has been chserved.l¥s 15, 16 mmese findiangs,
employed in sssay of the activity of the hapten have been
confimmed by Daraard.'’ Howe end Mustizisn'® end Osbornl?
reported ussuccesaful attempts to confimm this due, appsrently,
to variations in technique. MNore weecently, Quantitative
studies of antidody aitrogen adsorded by ™h hapten vevealed
& consistently higher degree of adsovption by the hapten
froction obtained from Wh positive cells than by an analo-
gous 1lipid frection isolated from ™ negative cells, Carter
and Earris feel that this indieates that the adsorption of
nitrogen is a speeific effect.20
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As indlcated previously, & favoredle ocuteome in emses
f ¥nown fsolmmnization would be expected if the sativedy
iter could be eliminated prior to preguaney. Ascordingly,
mrter end her coworkers, in 1956, indicated the loss of only
e baby in their series when treatment was Yegm prior to
he initiation of & new pregnancy and continued with deily
duinistretion a8 SOON 08 proguancy was suspseted until
eru.cl (The ome fallure was later demonstreted to deo due
0 preselampeis). Singe that time, Cavter has lost no
nfaats under the conditions of the sevies veported in 1956,%2
e failures veported by Wolf and his collesgues,®d Mavetevs
104 his associates®’ snd Spurling and his sssoclstes®>
\ppear $o be due to hegimning trestment too late and/ov
the administretion of too 1ittle hapten.
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thapter 3
THE METABOLIEN OF PROSINOLIPIDES AND

Due to the netume of ™ hapten and dte Gppavent sction
within the hody, an fnvestioution of the possidle effects of
sdminietration on the circulating blood phosphorus was
attempted. Pive sonslderations seened pertinent to this
study ineluding the exogenous effeect of 11pide feeding, the
tnerease of 1ipide phosyhomia ngeogleted with pregusnsy, the
tnawn effect of entibody production sad attempis to depress
this reagtlon on the Yipide phosghovus znd & possidle
stimiiation of seme unvelstod endogonous mechanim to Teloase
mhoapholipide. This ehagter will, thevefore, veview fivet
the mesabelle pethway of phosgholipide within the body and
segondly . the pevbinent material welating t0 the five
conslderationg of thip study.

In this disoussion, the wmetabolimm of lecithin will be
eonpidered as vepresentative of the phospholipides in generel.
Most of the work to date involving phospholipide wetabolimm
hes centeved about this particuler oompound. In additien,
some studies of the erule hapten seem to indisate that
leeithin may very well be, in part at least, she phospho-
1ipide pregent.



23
e wode of metebolima of 1ipides is mot, in geuevel,
elear at this tiwe. The primery cheage in M1 fats in the
et bess, ninor in comperison to that which osours fu much
of the protein sad esrbolipirate for in the guse of the
entymacleallys Withiu the pospbolipide woleeule, four
mmmnmhmaumi
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ot Fhospholipese A aad B bave deen demoustrated i
hoaholipese A has becn demonstreted fn pancrestic extracts
while Phospholipase B has been found in prepevetions of ret
snd ralbit intestine as well as in beef pencreas, Dusdenal
Juise appeurs Lo have no hydrolytie effect on the
thospholipides.’ The dlstritution of Mhospbolipases C and D
dosg not appear t0 be ag universal, Henshen and Chalkoff
demoustrated in stemmed comwobs and in steamed csbbage
leaves & Phospholipase € which will fomm phosphatidic
00240.%5% e presence of rhosphelijass D bhas been
demonstrated by MecPariane’*" and by MeoPerlane and Fnight?
in the toxins of Glogbwidiun osdemetions apd Clostridium
welohil, Murthevmewe, Phospholipsses ¢ and D eppesr to vary
1n their adllity to attack the verious phospholipdde apeeles.’®

Deuel, reperting on slternate scheme for leeithin
brealiamn, indicates that the glycerylphosghoryleholine is
spiis divectly iato giyeerol, phesghowis nold, nd oholine
by allaline phosphetage.ll
W :‘; P b

F—
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s essential for absorption to el place postulsting the
‘ollawing meehsaien for uptal® in his I4polytle Theory.
oty aelds puss iato the epitheliaml cells from the lumwen
f the intestine as fetty acld-bile salt emplexes. (The
1le salts Prezer feols bring the weter ingoluble Satty aelds
Fhospholipides are belloved by & nasber of lmvestigators
o play 6 mejor ¥ole s§ iatermodistes fa this ve-synthesis.
1pides ave readily ayathosized in the intestingl msoss.
ntestine to be tha most astive gustrolatestinel site in
hosphorylation. © The proposed mechanimm for fob re-ayathesis
avolving the phospholipide intermediste consists of two steps.
fret, & fatty seld and & phoapholiphde womld resel to yield
rodues & now phosihelipide. This chbwiously would vesult in
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1ittle turnover of phospholipide, Bollmen and his colleagues,
substance fnto thovecls and intestinel lymph during fat
aveorption.'? contesting this observetion, Avton indicated
that the techuiques employed in snslymes of the phospholipides
in lpagh after fob feoding frequently piek up many noa~
thospholipide meterials.'” In addition, Bloom snd his ,
seld s found in the lymph during sbsorption were not contained
in phospholipide.’® Pinally, Praser pointed out thet
1ipolysis could be forced in both divections in yitwo in the
abaence of phogpholipide.’7 ‘

Avbom mointadns “theve s at present, no seeceptadle
evidence thet phospholipides eve obligetory intermedistes in
fot ebeorption. . » oertain fintings eve at lesst suggestive
howover of o guantitatively lees important role of phosiho-
ipide + « « soveval vecent repovts strengly sapport the
hypothesis that cemplete hydrolyels of fate s not &
prevequiaite for thelr ebsorpticn.”ld

Directly opposed to the Lipolytie Theory, them, is the
on the premise thot wnhydrolyzed fat s sbeorbed in o highly
omigified state, These observetions have been supported by
& musber of vecent investiintions. Avtom suggests that due
to their prester affinity for water, mamoglycevides end
Aigiyoeriden can be absovbed aw such.C netesr and hia
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oowovicers in & study of the thowwole duet Iymph of vets after
mmwmmmmnmm
af the ingested trigiyeevides completely hydvolysed snd 55
to 75 peveent syplit fato the nenogiyesrides,”t We Wopmo.
lipidee in the lgmph bal beon dovived egually from the
ebporbed amoglyoeridus and fatty salds in this funvestiimsd
mmmwmmmmm#
Wwwmmm
WM mmmmmm byrdal
mmhmmwmmmmmmut
tageed tvisedion jhosshate or saghets alier a2 glven
veriod of time.

&%m%hm# mwmm
tagact ov othewwise, pass nto the lymhasies or into the

povtal blood. Reve ageds & division of eplnton cosve.
umummmmmmmm '

mmnmmﬂﬁmwmw
aheorpbion ia Ldentien] wegvdloss of the fore in which the
Mty seld 1s ingested.®D The fetty asids, he cheeveed,
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Bloom and his ssscelstes found this to bo tros 8160, prea
1t s sstively vemoved by the livew,

Synthesis of phosy:olipide coours in 611 0olls, those of
the liver, kidney and wsell intestine bedng tho wost sotive
in this prosess. ! Ueivly conclusive evidense exists Ghab the
1iver is the ehlef pource of plagmn phospholipide forsation
sal degredetion. Consequensly, this discussion will de
foouscd o sesivivy fa thab organ.

Sodusedsisy and his collsberatorvs, Sinelalr eiting, found
& 83 pevesnt iuevease in the rhosgholipides of tho blood
leaviag the 1iwer of dogs."" Tevesy and his sescolates sad
189 plasms Wesiolizidon csurs primarily is the Livew,

Tn adlition, Fismler and his oolleagues”” and Goldwn end
his sssoalabess fous’ U980 4n the ebsengs of the liver,

52 43 mab wdis Anto plaams phespielipides. NurSwnwmore,
srterial supply 0 the liver remains latast, ecmplete removal
af the Algeative tredt hisg no effeot on the Mate of dlseppeare
ange of labeled plasms shwsiboliptdes.” Zlivevasit and his



mmmuwummmm” M
nd hds eollsboraters confirmed this and, in sddition, showed
. sfgatficsnt powtion of the phosrhelipides lest fvem 18,3
The wede of phosphelipides synthests in the liver i3,
s prosent, undersolor fntensive investigation. Arbam
11 svidense polmsy e diveet syathesis from thetr components. >
moee eompeunds fuirly wall cgtabltshed as presursors inolade
holine .59, 40,81,42,8% other compounds found ¢ lsgroase
nossholipide tumover Sz the liver upem sdniststretien
wetuds betataet P ininatantns® givetne, ¥V msthtontas™
2 eyetine and eysteins’?. Theme, of cowres, vepresnt
mmwmummm.“
wmmmmumzwmmm
ww phespholipide nolecules way be bulls frem the products of
arbinl hydvelysis.’ Te boames this premime on Ml am
mummmmwmwm
howsho! ipides ame fommed in the lives follawing single
m:amm,mm wrgrrmgmy ot
trogmons sasloge. Te fools that this system, 1a a4dision,
susld alow intevsomwernion of the Aiffewsnt types of
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amwants of Liver phosgbolipdden.

Tho mecner in whieh the phonpholijddes eve assoubled
in the liver hos nol been compiotely explained to date.
Howewer, evll free prepurations of liver mitcohondria have
mombate 18 the presence of mulate and adenosinutriphos-
m;@og‘*”

Eifest of Lipide Veeding on
Flamsa inewpholipide levelis

sews? (quoting Flohbolis) " have demcnstruted that the feeding
of nestrel foi i lepge uentivies results in o dofinite vise
I ipaph oad ploasss phosiollipidess Flook foand et
drosiielipide lagowhion MeBuited L & W li osiolipde,
aoutral Sab sad HOlestorel la the plases.5) Siasclaty sates
wd doliaibe vospoase Lo cikag 38 4260, Oue might conelude,
shevelure What Whe fouding of W Lapbu Guuid Be expeowd to
resUly LN & Pse lu piedns Raollpide lewlis. lowever,
Ghe woRen uader Weosimant recvived weTely one lamived $0 four
mandved mg. of bepten duily dor & perdad of Sifvecn to twendy
wastho. There 13 00 Moson 0 beliew that this small
Puanbivy of lipide would, 2n &y, Wy, Slger the phosghiow
1ipide level of the plagmn,



following fat fooding is not eleav, ul o)
W,mmmmmmwwm |
mmmuuunmmmm o s
mmm% mmmmwmm
heck produstion. Comseouently, the ineresge of plomms
Luoreased fat trensoovt.? Indeed, Deusl states “singe the
eriginsl work of Lesthes and Maper, 48 hes generelly beem
assuwd the phesgolipide Pmetica in fot trensport. ™5
Aowever Challeff indicstod thot while & free lnterehense
of plaeme phostholipider osouvs hotwwen the liver and plowma,
po evidenee can he found to indicate o sfnller intevohongs
collaborators slso ebsiienge the tvansport theory by inter-
iipdde turaowry in hopesoctomized dogs ¢o indiset mm
ifver le for move importast In the utilimtios of showfhw.
lipide then any other tiswse T Avtem does belleve, hewever
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shouholipide is possible tocaune of the poler greupe
within the ghosshelipdde molecule,

. Freser sttritutes the wajor vole of phospholipides in
ting fet dropless.”’ Indeed, fat @roplets lecking this film
hawe been deronstresed Lo iloseulate in the yrepence of
plasess protoins and & 1 peroont godium ghlovide eolution
o 5 55, Suos b the showsholipide dhesth 1o adled to
the perticls 1g Mot elinr, but wey ceewr ia the inbestine.T®
An lactuass ia pleaws pwwsholipides souid, thevefere, be Gue
Yo sa loewsase in fat purticles in the plasms.

rregaiacy wad Frespioliside Lovels
& wild jnercsse i phospwiipides of the bload. Dopd obevrved
that the lipewis of M0y Appars %o De restricted aluwoet
cabirely ¢o the plossd,!” e veporbed tiik sewirel fub
seoond trimester. 40 teve moutmel 84 isovedsed sbeus 100
mwmmmwmamm
mmuumwm” e 1 ’
vatio mesdaxd fadriy conetant.

yler and Uaderhill found an incveass of 33 povesut da
leedthin at tore and wore able o GUENGISYGE 6o inovesse by
the third uouth of progwney.’> They alse fomd et the
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slightly, ,
A sdght inovease fn plemms phospholipide levels
the cccurrence of & drop in phospholipide levels during the
firet twelve weoln after which & progressive rise could be
cberved uatll tevm.(” After delivery, the value 000
Mﬁm

mmwmmmma
vesulit 4n & vise ia the rboapholipide content of the Lsmwme
sevun’® (Deuel eiting Chino). This effect, howevew, wsy have
Teon & remat of the introduction of en sntigenic substence
rother then & result of sntivody formation.

Feocatly, ineressing ovidenge hos asoumalsted indisats
thet 1ipide metabolimm, along with thet of the proteins end
carbohpdretes, may be regulated through en endosrine
vechoaisn, | Indeed the adenchypophysis and the thyroid
are already Wmown to be invoived. Aldeveberg sad colleagues
ia o further investigetion of this oonoept, undevtook e study
of the level of plamm phospholipides durdag the sdminigtre-
$ion of the adrenscorticotropic howmme (AOTH).TC During the
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mMummhmw
mmm mmmumum
mauﬂmwmmmm
m#mmmmnasmmw
o shensheiiebty Sl Siasety 3 Sk dhteunake
lovels somodat.

fueary

In sumaury, Avtom, fn 1952, stated, with fovesight, "It
iptde fommtion obeerved L vive ave uot due to diffever
but vather to vemlstory mechantiems (perhaps of & howmcals
netuve ) which maintaln e vete of the procees ot & lewel
mmmwmm”qaammm
mmnmmmmmmum
uwmw“mw%hm#
W;nmmmwmum
mechonisn is impatved. 7’
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Deneviption of the laboratory wethods euployed, presontos
tlon of sxpordimentel dnte snd fatewgeetstion of this dess will
MWMMM4¢memm
Fethods

Three groups, two sorving o contvols, m m in this
memmmmxm
fivet oroup eousisted of five [reghant Bh hapts
women. mmmxmmmm
umm, #Mmm mummwmm
mmnmmmmmm mmm
bours after areival, mmmammwf
mede op of oleven nantrestsd preguent women for apindisatod
mwmaammwmm

mewmm mmmm;
pomtro’ mwouy, coasipted of meven nontrested noupreZAr |
mmuMMmmmmﬂwm
ninations as Woll sp for oomuparigon PUTHONGS. mm
specimons wore tolen in the laboratery and o g '
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couirol sevm wha Tun simolsascusly with eash group of bloed
The ipends of pregakacy, Boyd cheerved, appesrs o be
restricted primevily to the plemss.’ Comssqueatly, tnls
values only.

The fuitie) method employed Lo deteratsing the lipide
cephorus velvee of the sorem followed that of Plakes and
Stbator ce cotlined by e, Oser ond SEEMTENG.

tresefor 18 ml. of slguhol.ether nixtere 6 & widee
mouthed tost tube (Yest 150 x 20 em.) gredusted et 20 ml.,
and dvop in glowily, while feking, 1 wl. of plasss oy sorum.
the tube to belling. Momove aud «llow 40 ¢00l $6 roou |
tenpereture. Make wp to the 20-ml. merk with sleshol-cthor

Prenefor § mi. of f10rabe 40 & 200 x 25 M. pyvex test
tube, edd & olllen petble (fres bwolmn pillce wawe), plose in
nmmmm-mmmmmm
plate, and eveporate o dryness.
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AG4 2.5 mls of 5 sulfurie coid snd & quarts ehip %o
mintaise bumping, Flseo in o slenting position over &
miero tumer, with the burer tip ebout 2 cm. below the
vottom of the tude, or suopend in & wive daghet adout 1.5
inches above an elestrie hot plate. After owporation is
comylete and the mixtuve turas brown or black with no
further ohonge, vemove the tube, gool plightly, and add 1
drop of 30 pevosnt hydvogen peromide, allowing Ghe drop to
fa11 divectly fnto the digestion mixture. Roplecs the tube
and continue hesting. The contents of the tube should besceme
ond hesting. When eoloricss, 000l the tubo, add & few ml.
trensfor the contents of the tube $0 & 25 ml. volumetrie
fask, with washings uwntll the flagk fs sdout half full,
A48 2.5 mls f 2,5 poveont swonium molyblste solutien,
followed by 1 ml. of eminenaphtbolmlfonte sold veagent,
Dilute with water to the 25.ml. sevk and min. Allow to
stand five mimites, then compave in the fhotolameter
againgt & stendevd prejaved ot the seme tdme, as follaws:
Trensfer 5 ml. of stenderd phosphete solution combatning
0,4 mg, of phosphoras, to & 100 wl, volumotyde gk, and
a3 fron & greduate 50 ml. of weber. AGS 30 ml, of
molybdate I, mix, sad add 2 wl. of eminsuajhtholsulfenis
actd veageat. Dilube with weter £0 the 100 mi. merd:, wix,



85
d ailow to stand five mbmates. Compsve the wtendard

pinst iteelf in the thotfMoneter before vooding the unbnowm.
' the eolor of the unlmam ia particularly strong, vepost
e rosding & few mimutes lster $0 bo se that maximel

se prejared in & monner cnslogous to that of the standard
ing & 25 wl. volunetric Maosk and the following guantities
' vongontet 12 ml, of water, 2.5 ml. of molybdate I, 1 ul.
ter to the 25 ml. wavkc. Caleulation of the guantity of
pide phoaghovus present is dbased on & eolorimetric
mﬂhﬂﬂMMt

pgiesr it , 04

i e
e
¥

1 readings were talen on & Daseh snd Lost photolometer.
Proguently, 4iffloulty in obtaining the desived eolor

enomencn oould not be attriduted to the reageats or to

cenliness of the glasmmre, o change to the mothod of

ivermait and Dovis was undevtalen late in Peteuswy.d No
Deliver 0,2 ml, of plamn into & centrifuge tude

pbadning 3 ml. of water, Add 3 mls of 10 pevesnt

1/2 |, dvop by drep ond the vemndnder mowe sepidiy. Allew
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the tube to stond for 1 0 2 minutes, then centrifuge for
eoversl mimites until the precipitete is tightly packed.
all the supernant bas been vremoved. Add 1 ml, of 60 peveont
porshlorie scid and & bolling ehips After 20.30 minutes
hesting, the solutions ave olesr and colorless. Whea vool,
tvansfor the digest to & 10 ml, volumetvie flask or to &
calibvrated test tube. However, to avold less of phosphorus
by trensfer, reagents may be added divectly to the digestion
flask in the following smounts: 7 mls of water, 1 ml, of
4 percent smmonium wolybdate solution, and 1 ml. of
aminonaphtholsulfonie acid vesgent. A vesgent blank is
prepaved by mixing 0.0 ml. of 60 peveent pevehlorie acid,
7T ul, water, 1 ml., of § peveent ammonium molybdate solution,
and 1 ml, of aminonaghtholsulfonic seld reagents The
2 stenderds, the unkoome, and 1 standard. In adding the §
pereent smmonium molybdate solution, allow the vreagent
sufficient time to mix before adding the sminonaphthol.
sulfonic agld resgent. The latter veagest must be added at
approximetely the same rate the samples are expected to YTe
read, Read the samples after approximately 20 minutes,
setting the speotrophotometer at O absorbense with the
resgent blank. The wavelength is 660 mu. The somputation
mey then be made in the following mamner:
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oocurred. These vesults do not eppear in the tadle,)

level of Lipide Fhospborus in the Sevum of Nontrested
Freguant Yomen in the Second snd Thinrd Trimesters of
Pregaancy e Detevmined by the Method of Zilvermmit end Davis



Q (femmle)
R (male)
8 (male)
7 {mnle)
U (female)
Vv (male)
¥ (fomsie)

& (female)
® (male)
8 (male)
7 (male)
v (fammie)
v {male)
¥ (female)

P17 907 w
105
9445
10.8
12.3
1147

Zilversuit and Davis

9.2 8eb

8.8 9e5
93

S.2

* « Roagent bellieved bad

level of Lipide Fhosphorus in the Sewum of Horeal
Individucls as Determined by the Methods of
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Hoven! 1ipide phosphorus valuss of the serum range from
8 to 10 mgs per 100 go, of sovum for the method of Fiske and
gubbatow secording to Hak and his oolleagues’, Zilvevsmit
and Davis, however, found a vange of 6.1 ¢o 1.5 ug. of
1ipide phosphorus per 100 oo, of sevum for normsl individuals
with & meon value of 9.2 mg.” In spite of this appavent
014 method and those found for the ethanol-sther extraction.’

A falrly progressive rise in the 1ipide phosphorus
values of the Diweekly serum samples ¢ollected from hapte:
treated women can be abserved. However, sccording to Peters
and associates this is to be expeoted from the twelfth week
of pregneney to tevms’ In comparing these values agalnst
mevely 0.3 to 0,35 mg. of lipide phosphorus more than thet of
all run in duplieate or triplicate, never varied move than

0.2 mge 1n any of the three grYoups.

A statistical comparison of the three groups revealed
the following information. When the values for the treated
pregnant women, T = 21, This i» not significent, On the
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oreal nentreated nonpregnant ladividuals, T o 5.38. In
ddition, fn & comporisen of nentwseted presuant WANER
gaingt nontreated noajregneat Ladividuals, T 2 %.890. The
atter fwo valoes ar hishly slgaificsnt at the 1 jevsent
avel of senfifience, Thevefore, N0 Sizalfisand 4iffevonce
me Bean Jenoastvated in the sarvum hospholipdde lewels of
magnAnt woasn $6 Whem Wb hupten has been adutuistered aad
hose resciving nd haptons The incresss sheervsd in theos
aluss o4y be altrfhuted Lo Pognensy SLoN0.

An sdditions) luboresting observation sy be made heve,
he firet test on trested preguont women D was rua on & blood
enpie talen ono weell prier to the initiation of hapten
dono, mede on blood samples colleeted approximetely ecve and
Mich ney have been due to the drop cherrved during the fivet
eeks of pregurney by Fetews and cororkers,®
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Chagber 5
EARY

Although the ineidence of ew)ihrodlagtosis fesalls is
yory small, this disesse bas been & sourse of grief %0 maay
familion throughout history. 2inse the dlssovsyy of the
fivet h agglutindn in 1940 and the ldentifisation of the
srecific meckanime invoelived in hemolytic diseass of the
wwborn rhortly theraafter, intensive work has besn sarrisd
s to flad scue way Yo veliews ov prevent the condition. At
pregeut, by far the wost sucoessful apprened to this problem
is through the use of ™h bepten. This meterial, oxtracted
from % positive evythrogytes, appenrs to neutralisze the
mtibodiss in the mother whidh sve so haraful to the unbomn
shild. Providiag the entided; titer is eliminated pvior o
rregasney and tweataent s ogain initiated as som as
sregesney is suspeeted, Wb hapten allowe the senxitised
pother 40 dear nowss) izfents.

The veseameh esrriod am at Westewn Mizhigen Univeveity
Cor ¢he paet yoar has beon &a attompt to svaluate further
the effect of Rh hapten ingestion on the body, or, meve
specifically, its posaidls sffest on the sivoniating hleod
phosphoras. The parpose af %his Shesie has heen to dssoride
this work,

h hapten, ag indiested rreviouely, Sppears to e



54
unastureted stevols, Therafore, the fagestion of Rbh hapten,
due 4o ite natare aad ise wppevent Aotlon withia the Bboly,
wight ho exoeated S0 altey She ligide shogphorus valusy of
the sevum, 7The vessosns foar this ave seveval, Pivet, the
feeding of large quantities of fat has been demonstrated by
mmerous resserchers to elevete the serum phospholipide lewvel.
Eowever, in thie study, distery effeets probably vepresent
the lesat lmportant consideration for the treated women
veaseived movely cur hundved to four bundred mg. of hapten
dally fr & peviad of Wweolve to eighteen wenthe. Cesondly,
furing & time of active antivody formation, sn inerease in
sevam 14pide phoaphorus walunes hap “een noked, Thied,
administration of ACTH is imown to laser aativody titers
1f proloaged 4o well as 8 insreese the sevem 1ipide
phosphorus, Should the two obhsevvations de yveloted, Ph
hapten, whish also lawers antibedy levels, oconld eonceivadly
veipe the lipide phosphorun. Pourth, the stimulation of some
unrolated endogenous mechanism to release phospholipides into
the serum must be consideved.. in additional factor, unvelated
to hapten administration olso is of importance. Pregnancy
has been demonstresed by o number of investimmtors to elevate
the gorum phoapholipide lovel over that ohserved in none
preguent women. Thevefore, the demonstretion of & significant
inevesse in serum 1ipide phoschomis values over those shown
in nowmal poatrested pregnent women would be & specific effect
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of Fh naptes sdministration, ‘

sprongh §6 the problem dncelved the twe aveaues
followed in all vegearch. These inslude the eatensive
&g experimental ghesrvetlons.,
reluted to this siudy. These Laciuded the teohground of
eryihvobiastonis Sfotalls, the dovelopmental cnd ¢linieal
work on b bapten 56 the usent, the metaholiss of
hosrhalipiden and the five fastorg Just catlincd.
movum 14p3de phosphorus emploged In this study inwelved,
indnially, the well standandized Pisie and Subbalew method.
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