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PREFACE

This study wse andertekon sa attenpt to setisfy e porsonsl
curioelty regarding tho condition oocseslonelly osourring during
the lettor part of pregnangy that lo chersstoerized by odeme, hyper~
tension, sidusinuris, end sonetizes vome and convuleions., 3inse
tho formation of edoms hes besn sseride’ to three fundmmentel
mechenians, oach relatively ensy to distinguish from the others,
the gerum proteins during progneney were selected for thorough
invostigetion. Soom sfter the study wes begun it besene gpparent
thet an at lesst suparficisl imowledge of the alterations in
motcbholiam end ‘;iysial.ngy coowrring Sduring pregasncy, end their
relstion to emperimentslly induced chemges in the funetions of
veriong orgens, would bo necessery in order £o properly eveluaste
the findings, The infommtion mentionsd hes not been oollestively
roviewed singe Stender publiched his ertiole on "The Tomeafes of
Pregnency” in 1620, end for this reecon the introdustion to this
peper containe sections covering the preseat dey status of the
toxemiss of pregnency end the pethbology im nmormel end toxemis
preghensys Sinee some resders of this erticle may be unfemilier
with recent progyess im the field of protein metsdoliem amtbor
poction of the introduetion is dewotod to s resund of this topics
It is our hope that this reviow end work mey be another step

toward sn understanding of the obeoure eymdrome thet first sroused



our surioeity.

g wish to express our epprecistion to the entive steli of the
Depertment of Obgtetrice end Uymeeology, and in pnytieculer to Iwe.
Honald Mieleen, Punesn Nielsom, Jemes "hitely and Clifford Feerl,
end Mims Johauna Eggers, for thelir gensroug sooperstion in the
sliniesl phase of this work, vithout the sriticism end encouroge=
ment of Dr. Edwerd 5. Yoot the laborstory studiss svuld not have
beon sompleteds e are indebted to Mr. Jewes Hiley for severel
of the sorum protein determinations, snd to Wise Rvelyn Paokbem
for help In preparing the charte.

Ky B lie
Fortland
Apeil Bnd, 1948
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1. Introtustion

Ae foeund of Imown fagte comcerning pretein metsboliem.

1« Sources of body protein. |

I hes been woll Imown for meny yesrs thet the protsin needs
of the body sre derived primsrily from ingested fuodstuffs. It
hes been believed, dut until recently not proves, shet of these
mstoriels snimpl proteins are move efflescious then vegeteble ia
supplying the needs of the orgenisms The work of Vsdden end co-
workers {*40«'4l}, und VYeech end Goettseh 1*3&*4*5%'&'::),
summerised by Medden gnd Whipple ('40), demonstretes thet this
is only relstively true if the wate of fommtion of plssue protein
is usod as » wemsure of the poteney of the protein feds These
workers find thot while the enimel proteins, espesielly serum,
esn uswally form new clasam profteins st ¢ higher mte then vegetshle
proteine, there ere exeeptiona.

Posmerenke sad eo=vorkers {*38), and ¥eech and Goettaeh ('38-'30),
have resently Tound thet in doge gdequate food protein hes a guslitstive
e well a5 s quentitative significence, Thelr experisents show thet
bsef serum protein hes three times fht potenay of beefl heert, ené Tive
times thet of beef stomesah, in the regenerstion of deploted plasne
proteing.

Wedden end co-workers ('4l) have sbown thet when blood plasus
proteine ave deploted by plesnspheresis, “pure® proteins slone ia the

fiet ere ineffestusl in reglenishing the plesmp proteins. "hen these



pure protelins ove supplomented by certein smino seide thoy becume
relatively potent in protein formetions For instancs, gelstin slomne
addec to the besal liver @let csusee very little if sny extre slosme
protein produstion. The eddition to gelstin of aystine, or tyrosine,
or tryotophane, or of both tyrosine and tryptophene hes Little oy

no effect on its rolsney for mm projeln foymstion, When

golatin ie suprlemeated by oystine end eitzer tryptopheme or tyroeine,
£D to 40 per cent of the proteim sontent of the ecombimetion io sonverted
into plasmp protein: This is sn efficlency equivelent to t’m bast

of guy of the natursl proteins so fer tested, Some of th;ir preline
inery vork indicetes thet mothionime comnot subetitute for eystine noy
esn chenylelenine substitute for tyrosine in the officient sombinstion
of gelatin plue eystine plue tyroeine.

ismzz the work of Fommerenike, wentioned shove, ovidenos pointing

%0 the faot thut come food proteins fevored spesifiecslly elbumin op
globulin produstion, wes inosuglusive, Using the metbod of plasme=
pherecis thoss workers heve demonsbtreted thet globulin formetion i
dircetly dependent on the diet, Quoting Hedden's {40} review of

the work, * =esthe seme 100 greme of beef serum shich producsd 38
grema of tote]l plesse protein, produesd nﬁmimtﬂy 21 groms of
sldunin snd 17 grame of globulin, The eddition of 100 grems of bren
flskoo %0 a kidney dasel @iet results in the formetion of shout 1o '
gramm of vlbumin end 1l greme of globulins Sinee it hes beon shom
thst 100 grems of esesin will yield only S greme or less of eoch, it

besomes epperent thet se meesured by plasuspheresis diet reguletes



- giobulin production equslly ss xell me plbumia formatione”

It hes lomg been knomn thet there is sz “endopencus® supoiy of protoin
whose existence 1o not gpperent until the orgenism is plesoed on & died
restricted im protein or its protein reseyves othorwles depleted. This
eupply has boen demongtratod and ite quentity ostimeted by the workers
sentioned ebove, welng teo differont spprosches. Cme ie by repestedly
bleeding the enimsl, sepercting the gells and plam; ond reinjecting
the cells suepended in saline or Ringer«Loske solutions fAy this seens,
{known a9 plssmapheresis] it 1o poseidle to estimete the smount of
protein whioh has t0 bo removed to heop the plasse protoine at 8
sonstant lowel while the wnimel is on & bamel diet. The othey nethod
is to plece the snimsl on a diet deficlent in protein until i.’sa
plasne proteine have yecohnd s bossl level. Thean the smount of
fietary protein neeescary $0 restors the plesma proteins to nomel
con be anoertsineds The nsture of this ondogenous Or reserve supply of
protein is not fully imowns It adposrs 0 Do quite varisble in smount,
depending on the vrevious nutritional stete of the enimel, Nesger
dats supplied by Dorecok and Teighley (*30) indioste that the nityoe
gencus metebolitec ere stored as protein, Vadden snd "hipple conelude
in thelir revisw thet body proteim is in equilibrium with plsams protein
snd viee worses Thet thie iz net strioetly true, ond thet the protein
reaerve of the body is scperete and distinet from chat we opdinsrily
think of ge body protein; 1s proved by the fset that both they saud other
workers Leve been abls $0 meintein enimals in ¢ stete of hypoproteinemis
on » beasl Low protein dfetes If the proteins of the tissuse could de

coaverted 30 plsema protein surely the stismulus in these enimels would be



suffielent to bring sbout this chenges The condept thes there is comewhere
in the bdody, probably prineipelly im the liver, g reserve store of
potentinl protein=fomuing mﬁﬂnl, is more in leeping with the axpere
imental ovidences This msterisl say be of the nature of sminc solds,
polypeptides, or perhepe e hitherto undesoribed form of protein, end it

is this recorve whieh is depleted during the initial pericds of clasmaw
rheresies |

Of grest interest both experimentslly end therepeutiosily bes been
the demonatretion by Mpdden wnd cowworkers ('40) thet o facting dog een
be indefinitely meintaimed in nitrogsm equilibrius by the sdninistretion
of plesme protein intrevenously. Thie indiostes that some dody proteins
ere in 8 state of flux, with the plesmm proteins playing smeh the ssme
role gs does the blood glueose in carbohydrste metsbolisn. It sleco
demonstretes the retionele of pleeme transfusion in primary snd some
types of cvcondsry protein deficioney,

Mpdden and co-moriors {'41) geve e tasein digest Dy vein and sube
cutaneously t¢ dogs that had haé their plesms proteins éiminighed by
plasmephoresis end found 1% to bo effective in promoting ebundent new
plegme protein productions The xutio of new plasma protein production
to protein inteke wes 20 ¢o0 EO per ceat by both routes of sdninistretion.
They founé thet this ceseln digest also gove the seme responee in plaane
protein output chem given by veln s& whon given by mouth, inother
digeet, obtained from ¢ differemt scures, reguired the sddition of
tryptophens snd eysteine to be sffective in pleoste pyotein produetion,

Thon these digests wore given to normal @oge they wore mot utilized es



well ae in dogo deplotes of plasme protaln,

s Protein digestion end sbaorption,

This mubject is well Srested in mamy text books of bioghemistyy
ot precont avellable and will not be &discusesd at longth here.
Suffice 1t to sey thet the ingosted snimsel end vegeteble protelins sye
broken down {a the stomach end intestine into thelr constitvent emino
eclde ond cbeorbed ee sueh. There is mueh epeculstion obout the
poanibility of sheoarpiion of losompletely mpplit proteins with
ecocmvenying ellergle chenomsns. This tople is of greet iuportence
to the fie0ld of «llargy but ip not woll snough understood to dlseunss
et this 3ime.

Ss Intormediste protoin metebollam,

The emino celds obsorded into the hlood stromm from the intestinal
muecey sre spparently trensported direstly or indirectly to the liver
vhere most of the plsams protein synthesie Mh;u plece. This consupt
is well subatentisted by exporimentsl as well es olintesl evidence.

The work of Horr and co~workers {'18), fnutti and eo=workera {'37),
Ghonutin snd co-workers (°58), end mnj others domonatretes thet
lupeirment of liver funetion, cither by an Eok fistuls, psrtisl hepete
sstomy, or by xz;jury with shlorofors, phosphorous or other poison,
regulte in lowering of the pleasmg proteins end impeimment of protein
moteboliem, From this work 1t hee been definitely provea that the liver

iz the sole site of slbumin formetion, end sontridutes et lesst s portion



of the glodbulln to $he bloods Vemmer, Brinkheus end Smith ('2¢)

have proven thet injury to the liver either by pertisl hepetectany oy
by shlorefomm pofeoning resulte in » marked desresse in the pleswe
prothromtin, en izportant comstituent of the globulisn Tractione

Thie lant phenomens, however, msy be assoeisted with feulty sbeorption
of vitemin ¥ rather then with impefired livar funstion,

Pe Imow very little comesrning the astunl proeccces sonserned
in linking one smino sold o enother to form the huge protein moleeule,
¥e do know, howevey, that one of the importent eteps in the metaboliem
of these smino seids, the proeess of deeminisedion end ures formetion,
tebse plase slmost swelusively &a the livers The mechenimn of this
resotion hes been vorked out in deteil by Krebe and lieneeleit (*Su),
snd by Hrobs {°33}s The experimentel evidenoe to show thet thig
Progess is eonlined to the liver has bosn exeellontly reviowed by Bollman
and so=-workers (24},

Sehoenheiner®s work, discussed by Herrow (*40), using the nitrogen
isotope M0 §g of grest intereot. He finds thet mete, fed isotopie
emmonium ¢itrete, utilized shis nitrogen in the formstion of clyeine,
glutemic seid, espartic =6id, proline, histidine, srginiee end grestine,
tut not in the formetion of lysine. In enother experiment ilschonie
di~tyrosine wes eddsd to the diet. About ono-half the isotope euo
retained in the tissues, wesrly ell of this in the tissue proteins.

The sbove cospounds were isoleted from hydrelytie produets of she liver
and cerosss end all cantniaoq ¥i8 {n quantities sbove the ésnal emount,
srein with the noteble exseption of Lysine. Im the snse of srginine

snd histidlme, dibesie waino selds, the isotople ¥ wee found $o be



pressnt only in the slphs emino groups This work begutifully demome
otretes the lability end exchasngoadility of the sminc groups of verious
anino eclds ond oventines This phenomenon is referred $0 as trens»
sainntion,

The funotiom of ures in seld-bpse eguilibrium, the role of
erestine and orectinine in musele metebolism, ond the funotions of the

purines are subjeote too bdroed in themeolvss %o be diseunsecd in this

Paper.

4+ Eliminption of nitrogonous end-produste.

Suffice 1t %0 gay #t this time, the prineipsl end-pro@uct eof
protein moetebolism o ures, and 1t ls exerted ia the urise vhere it
ie both en excretory waste end g sudatenow intimately coneerned with
the preserwtion of fixed bases The yeuainder of the substences formed
and exorated conaist nrimerily of emmonie, erestineg, orestinine, and
urie eolde 4 diseussion of their funetions end excretion beg no place

horn,

Bs Tnotore influencing the level &r the sorus proteins.

It 1s ovidont from the sbove discussion thet the proteims of the
blmd ere in dynemie tﬁmuhriu with some tissue proteins on one
hand end the protein constently beimg synthesiszed in the liver on the
others 4s one would expect, eny feotor which sffo:ts the ingeetion,
8igention, sbeoprtion or untbulg of the building meterials is bound

to e refleated im the serum protuin levels The studics of Poters and



Bieenman (*38), Wesch (‘*35~'30+'37), end Dodd end Minot {36}, not
t0 pention meny others huve shom thet undernutrition from eny
oceuce will result in lowsred values for ecrum protoina.

tentorow {*38), Miller and "hipple ('40), Folay snd co-sorkers
(*e0}, nmmm. Wotuarrie snd Dell {*38), end Bollman (*38e='38),
have ghown umt 1livor demage por o will-cguse a lowering of the
serum proteins, Viener ead “lensr {'30) have followed the course of
the serum protein lovele in pstients with liver discess end have
found 1t of esecllent prognostic value, as heve [ost and Patek ('4R2).
Klmen ané Heifets {'41) have studied the offect of experimental
hypoelbuminemie on the sorshology, funet fon, snd protein end water
content of the livere They found e fell of fram 398 %0 E«0 grums
per cont in the plesma slbumin of edult dogs meintsined for & wesks
upon ¢ earrot protein defioient &let. FParellel misrosconis changes
in the liver were obsorved miiich consisted of o gredusl loss in the
stsinabls cytopless produsing extonsive veouslizetion, This veeuolw
isetion was not dus 0 the ecoumulation of fat or of glyeogen, a8 shomm
v;m chemionl enslyeis end stained seotions of the linm They Tound
s foll 1n the z;ﬁtota sontent of the Liver pemelicling that of the
pleame olbumin, and sssumes the histologloal ehanges in the livers
to be due t0 loss af protein, This sssumption wes pertly on the bdaaje
of an obparmd inoresce in the weler contont of the livers. They
followed the liver funstion of these dogs by detemining thelr ebility
to axorete isowlodeikon end found that it fell with the faull of serum
albumin,



In shodk, hoth mghal tﬂl trnnuua, ¢ desrensd 18 the plesma
protein lovel is ¢hersotoristie, amnmw dus in this inotence to

a loskage of protein throngh the dsmeged eepillery menbrenes

e Wunotions of the serum proteins.

suthoritics are umenimous i{» eredising Steriimg (1896) with
rocognition of the significsnce of the osmotie pressure of the serusm
proteing se o euntrolling fector in the distridutiom of filuid between
pleoms end tissues 4 dolicate belence normelly exists botwoon the
hydrostetio fomed due to blood pressure on one bend end the effective
oamotis pressure of blood {dus to plesms proteins) on the other, in
thelr control of the flow of fluid through the eanpiilary wells The
exenllent revisws of this subjeet by Landis (*37) and Hend (*54)
are well worth resding by eny-ne interested in the problem of fluid belemec.
It has beon demonstreted by meny experimenters thed tne ommotic pressure
of the sorum is relsted $o its protein comtents Tho exectitude of thie
reletionship is in Gispute decsuse of the inkorvent difficulties in the
moscurement of the ommotic pressure of 50 couplex s solution ss serums
The resdor is reforred to the works of Ywogh {'38), Cowvserts {'58), and
Schade end Oleusen (*R4) for s discussion of thie reletionship. One
sutetending fcatuh on whish elmost all sgree ie thet the ocenotie
progsure of slbumin per unit of velght is slscet four tlmes thet of
globulin, slthough the difference in their moleculey wéighte is muoh
smsller, Viand, in his reoview, hes svoreged the normel eerum protein

veluos obteined dy soversl investigetorss 7o glves the normsel welues



{2 grams per hundred cubic centimeters se follows: Totel protein,

from Ge2 0 85 olbunin, Crom 5.0 $0 5 globulin, fyom 2 £0 5.5;
elbumin globulin quotient, £roo 1.8 t0 2.8, Poters snd bis sseoedintes
(*26) found thet when the serun protein level, by ropson of a deﬁcﬁ
of slbumin, foll below & grame per hundred oubie gentimetors, edems
wes usually preesent, vhen the protein level wes betweeon 4 un& s'm
the edeme oould ususlly be eliminsted dy therspevtio mocsures, but when
it fell below ¢ greme, trestuent wee usuelly ineffectusl. In e study
of 76 oceves of verious types of nc::hr;ua, hamorrhegie, dopensrative
end srteriosslerctic, loore snd Ven Slyke {*30) found thet when the
totel protein conteant fell bhelow B8 greme, or the slbumin below

20 grane, or the specifis gravity delow 1,088, edems wes usually present,
¥hile slbumin peems to funetion shiefly in the msirtsinence of plesme
osmotie pressure, slobulin hes hed seversl sdditionsl funetions
sttriduted to it. amOng these the production of specific anti-

bofles and the provision of prothrombin to gid in the eoaguletion of
blood arowell knowne As our methods of gnelysis for pleswe proteins
havo fmproved, speeific funotions have besn sttributed more and more

t0 eertein fractions. This will be discussed further under anelvticel

mnothods,

7 Diseanes charscterizes by e defleliensy of serum pyoteins.

Until reaeatly the “"loss end leck” theory sdeguetely expleined
the stiology and msnifestations of all of the oonditione that will de
disousseds This vee a clmple evd retionsl sxplsnation of these

phenomons, but based on ingufficient evidenoe end overabundsnt mpegulation.
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It mainteinod thet ell dMosencs secampenied by e doficiemey in sorum
protein were due either to insufficfient ingeetion, or sheorption, or

to exssosive lose in the urine or trencudstes. Yor the sske of

elarity these conditions will be listed prior to dicoussions They
eonaist of deflelemoios in: (1) Protein inteke; (&) Protein
digontion, (5} Absorpiion of protein digestion produsts, end (&)
Frotein syathesis in the dody. It will be noted thet the "loes"

portion of the sheory is not mentiomed in this cloesifigetion. It

is the opinion of the writer thet further evidsnes of plaems protein
depletion by lome, other then through plasmepheresis, will have to be
'mmu-ﬁ before it con bo Judged more them s minor fector. The
erguments for and egeinet the “losw end lack®™ Sheory of protein deficiency
heve been well smmmerined by Dlommfield (B3). Simply beesuse there

is & consideredle loss of protein in the wrise of tie wverious fomms

of Bright®s éiesvene, end the smount of protein lost in en effusion

sush s seoitie fluld may st timos be guite Jarge, does not upinin

the chenses in quelity end quantity of soTum protoins in these conditlona,
In the plemmapheresie experiments referred to gbove much larger
quantities Of protein sre removed then sre ever lost in these climicel
ptsten, and s loag ea ﬂu enimele are maintained in a propor stete

of wutrition, et $ines ¢ven when they eve undorsourished, they show

s surprising =bility to regensrute thely serum proteins The explanation
is not yet olear, but probsbly liee in the disturbenses of intezmede
jary protein metsbolism found is these conditions. More will be ssid

of thia lators



The most extonsive work oo doficlencies in protein inteke, both
slinicel end experimental, hee boon done by Yeesh ot sl {'B0='38='3%
*30="41)s Other writers in this fiold sro Peters and Kisenman (*S3),
shelburne (¥d), Dodd end eo=workers {'36), and Bloomfield {*28).

The mejority of the work to dete indisctes thet & hypoproteinemis

may snd does oscur ﬂug the diet is deficient in protein, and the
oondition is nromptly yelieved by the fmgestion of protein in adequate
smountse The problem still ewsiting sclution is whether or not the
hypoproteinanin 6 produced esn lsad to sufficisnt demcgs to the
protein gynthesining wechaniam to institute g "viscious oirgle™,
Beideneo {e eccumslating thet dietary deficiency mey csuse impeirment
of Liver function, and may possidly bde the precursar of the Laemnes
type of oirrhosiss It hae been shown by Messlnger ead Hewkins {*40),
Sehifrin (*32}, end Miller end vhipple {'40), thet expsrimenteliy
dgmaged livers gen be protected end ssused 0 yogenereteo more repldly
by the feedlng of a selected diets Thope workers heve in gonevasl
found thet proteln and cerbohydrete mre proteetive $o the dnmeged
liver, snd fet infurioves The desonetrstion by ilmen and lelfets
(*41) of liver demege protuced in doge with experimentel hypoproteime
eminy whioh wes @lvoupsed in the preceding ecetion, secms congduasive,
It oppesre thst the liver s e site for both the formetion and sSorege
of slbumin, and thet s defieieney of serum slbunin eon oence iiver
darmege whiek in domonstrodle both snstomiselly end phyeiologieslly.
To eomplicete our mﬁerltméiag of the effects of » deficienay in
protein {ntoke Blommfield (*33) bee found thet Pats maintained om & low



1%

protain dlot sufrered only a emall lowering of thoiy seram proteins
during the firet tea deye snd thereefter for 147 deyp the ooneentretion
remained praotieslly unohengeds Olinlesl osses sen be sited which |
coineide with these findinges It sppesrs thet same other s yet unknown
fector playe e role beres

Disorders of protein dignstion have been studied less then any
of the other csuvca of hypoproteinsmis. For § reviow of this work the
reader is referred to vefor's (*33) srticles The conditions in whiek
dipgestive fectore DPley ¢ roll cen be listed se followss GChronie
dyseatery, tubereulosis of the intestime, ocelise dincese, dishetes
mailitus, nernilsfious smemie; progneney, lastetinn, sslleame ahwsnis
sleoholism, sourvy, esnd hookworm disemoe.

The problem of the cbeorption of the products of protein &igesiion
hes reesived little or no sitontion, Impaiment of sbeorption hes beea
acnoointed with no epesific diseere states except in conditioms with en
ineresee in intestinal motility, sné here only by speculstions Then
e %wh attained & better understanding of the hemodynsmics of the
portel eirculstion this should prove & fertile field for investigetion.

Impaired protein syanthosis hes doon édefinitely secociated with
8 nusbeyr of disease eomditions, sll releted direstly or indivectly %o
liver damages 4 grest mase of experimontel dsta das eaccumuleted
(¥illiemson end eceworkors {"28}, Menn end cowworkeve { *29e*3l),
Hocenthael sud co-workeys ('R0}, Jomss sud Suwith (*30), "nipple and
Burwite (*11), Drury end Mo Mestor ('E9), Ferr end co-workers (*18),
Knutti end oo=workere ('37), snd Yermer, Evinkhaus end omith {*58) }

to show thet liver demege due 80 whatever cause results in depression



of pleems protelins Tibdrinogem appoars to be the first compoment to
suffer, rapidly snd ecomeowhet in ovoportiam te the Lliver isjury. The
blood Cibrinogen vsluos veturn $o normel with liver regenoretion snd
ropeire The obapnce in plosms elbumin end globulin i » subjeed onen
to dabete., The phove nentionsd workers, =ho sre probebly the best sew
quainted with She subjeot, sttridute the production of sibumin slnost
entirely to the liwers Clobulin, se for se is now known, msy srise in
¢ variety of ticouoss It fo probebdle $hat the diversity of origin of
the globulin frestion sccounts for its complez netures lisdden sad
mhipele {'40) stete thet “the noresl Liver ssn {presusebly) form end
relogse into the blood streem elbunin, globulin, end fibyisogen
molesules, vhen given the proper mixture of emino aa&du”? The
gontributions of Sergasnn {38} %o cur knowledge of the ensymstic
progesses concerned sre of inestimsble vslue but heve not yot clsrified
the situstion, |
Oirrhosis snd other chronic strophie disegsze of the liver have
been known for meny years to be pccompsnled by & lowered level of the
serum proteine. Une of the most ctmploSely studled¢ series in the
li%orcture 1s thet of Yoley end co-woriere ('Hh Thoy ¢inguss the
roletionghip of the totel proteinm snéd plbumin-:zlobulin retio to the
elinigsl sourse of hepetie disoese end Pind thet it 18 s helpful guide
in progpoeie., Thompeom ané cowworkers {'56) heve reportod s csse of

arperently congenital strophie ohenses in the liver with sssoelcoted
hypoprotoineulss Rytand, (sg2). singer {*27}, sad ¥yers (°33) dceeride

vaces of hypoproteinemis seoompenied by merked lupeimsent of liver



fungtions Otadler aad Stinger {*41) meport o cese of Pick's syndrome
sesompanied by s lovered lovel of the blood protein where the hypos
proteinenie wes 0 sufficient dogree %o econtyibute grestiy to the
formation of the peconpenying eseltess Turthor studies slong thet line
zre indiseted, sinse at gutopsy conasidershble uiw demege of the type
uouelly -amiatcdi. rtﬁ paseive conguotion wue pnﬁm in thelr oavo.

- Ofher writers on liver disvese susoslated wﬂﬁ ehnngoe in the serum
proteins ere Bolimen (38}, Poters snd Zisemmen {933}, Centarow {'38},
¥yers (*38), Snoll ('35)¢ Tumen and Hockus {*37) heve compered the
clinfesl significsnee of serun protein in hepetie disesce with othey
liver funotion testee They found thet hypoalduminestis wes the most

‘ congtent elteruvtion noted, boing prevent et pone timo in every gese

of ehronie edvenced i&ﬂr diseose end in nest cases of obatyustive
Jeundioe. Elevetion in the serum globulin snd lowering of the
slbumin=globulin retio, slthough ususlly preseat, mce not se sigaificent
or constunt as the reduction in serum wldumine They ceessionslly found
minoy serum protein changes in some cesce of scutc hepstoesilulsy
demages They simulteneously detersinsd the liver funotion with the
gulectose, urobilinogen, dromsulphthslein end Tekote testss Their
dete, 2o lwt of othors, indicetes that 50 onme test of liver funcéiom
esn give signifigsnt resulte in every cecc. Otudles of the serum |
proteine in ceses of ehromie hepstie insufficiensy by %he asuthor have
all supported the findings of g lowered totel protein with s tendensy o
invereion of the elbuminwglobulin retio disevssed in %he litersiure.

mo patient thet wo observed in the Sernimal steges of hepetie come hod



pavum predolne eonteining thiteen per gent less njtroges than is
uomiplly founds Abnormsl nitrogen distribdution snd anouslous snti=
gemio properiles in the serum proteineg of nephrosis have been deserided
by Alving end Mirsky (*58), Goettsch (*36), end Widdowson (*23), but
to date no vbnomssiitiss heve boen reported in eirrbosis, with the
exgeption of the ene ssntions below.

Butt, Baeil and Soys (*00) have studied the eollold ommotie
presstre of blood serum end of aseitie fluild ln verious dlsesses of
the liver snd sttempted to correlate this with pleems protein levels
snd edems formpiions They found n felr cowrelation betwesn cemotie
pressure cnd gonoembretion of serum slbumin, byt in my opinion some
of the differsnges found wore so grest thet they indicste s consldersble
ehangs in the properties of the so-callied slbumin molecules In a sase
of slrrhosis thet Iverssn {'28) hes reported, with sseites and odema,
the serws protein value wes nomal but the eoiloid csmotic pressure

Wad Padused,

Be The preconteday status of the toxnsies of prosmancy.
is Clasoificatlion.

The tems "“toxemis of pregnsney” mnd "sclsmosis” Beve many widely
difforent comnotatlons. foms believe M to be synonpaous while others
asintalin thet eclampala ls merely cme of the weny toreulse of pregnoncys

- 1% 1s obvicus that the term “tomeade” ls durived from {he roots
"tomin" end “bleod”, implying the presencs im the eirculsting blood of

some toxin llbersted from dhe produsts of congeption or fmom the



w

matornal organism due $0 the echahgos produced during proghencys This
eonssption hee etimnleted spommdie efforts to isolete end ideatiily
this toxin end to ascertein its sourge, Ddecimenn {20) belioves that
the injection of tiosue fibrinogen or lung extraet into experimentsl
animels will produse en etypical eolemptie leesions Bartholomew ('3g-
*34) ototes thet injections of Berkefold filtrates of sutolysed mormel
placenta will produge dictorbences fn guinea pigs clinieelly end
pathologieelly similsr o the humen eclempsis. Hofbauer ('27) found
thet in both geute and chronie hictemine pofsoning in guines pise
lesiona were profused which were sialler to those found in eclenmpaie.
In enother erticle Bertholomow {°36) stetes thet ho believes hypercholw
opterolenia to he the fundementel besis for the tamemiae oFf pregnancy,
through excessive deposition of oholesterol in the plaeentel srteries
with resulting ruptuwre end inferetion. Johnson (40} bolieves thet the
syndrone mey be on an pllergic basie, end stetes, "{1} stesis in the
intervillous speces mwt be of sufficlent durstion to ceuse degeneretion
of chorionie tissue, with the produetion of tyrosine; (2) that only
through infective proceeses with besterie or enzvmes eireuleting in
the blood is the somversion of tyrosine $o tyremine posniblej (3) the
shoorption of the tyracine fuormed depende opn the ocondition of unifom
presoure ae ocutiinedwwwwewi (4) tyremine eiroulsting in the blood in
prosmemey produced only hypertension; end (B8) io the asensitive or
ellergie patient, tyremine produces hypertension, plus enpillary apacm
vhich is the mthological unit of selempoies® Titup (*32) stetes

thet "By exporinmiel sduinfetrsiion of spnenidine sompounds to enlssles



all of the ==e=e==glinicsl symptons of colemvoia may de remrodused.”
Study of the ppera of these suthore lesds one to belleve thet they
heve serried their comclusions further then the exporimentsl date
warrentes lMolville {°'37) hae devised s method for the quantitetive
extregtion of posterior pituitery entidluretic subotance from bloods
¥ith this progcecure he found thet a similerly extreeteble subetencs eould
be deteeted un & nomial constituent of dog end huwmn bloods APplylag
his method to dlood obteined from nomsl pregasncy end tozemic women
he did not Tind eny indlostion of o ceussl relationship detwoon the
presomne of this subatonce in the clrouleting 110ood and the esrly
symptome (hypertension, odemm, slbuminuria) of toremias of pregneney.
Page {'38) hes studied the effect of eelemptie blood upon the urimery
outrut end 2100d pressure of humsn meipientss [His results do not
sipport the somtentiom thet there 1 & morkedly toxie substense im
taéuui« blocd, wor the theory that there is o hmmeuﬂu of the
postorior pituitary M in oclempaine m emiﬂ demonptrate no
preceor substance ia eclemptic bloods No experimsats verif{ying the
prosence or sheence of snglotonin in eclamptic blood have been reported
$o detos BHrowne end Dodds {*S8) heve studied the bloocd prossures of
eolampiie mothers snd their new-homn babies. They were unshle to
dotest sn ingresseé blood pressure in eny of the iafents. Mirther
evidence is nogossary before we cen postulste th axistenge of ¢
eireuleting toxin,

The tems “eclampsie” 1s derived from the Greok eitlampeis,
meening & shiaiag forth™s At firet uced to designete & repidly developing |



fover, 1t wes applied to the sudden osourrense of convulsioms {n pregnent
women by Doiseior de Seuvages in 1780. Today the word hos no mesning
other then of repidly developing esonwvulplons due 0 whetever cause in
the latter part of prognenay. Hather then %0 coln e new vord to desuribe
one of the conditions gomerelly dosipgneted er *eclempais® wo ghell
- Toteln it sfter sttempting %0 glve 1t & rigld definttion,

Strunse {*30) hee given up a rether worinble slecsificotion of
the toxomias of pregnamey by dividing this hoterogensous group of
"$oxenie” women inte two mapin olsssep besed upom the stete of sffeirs
antegedent and subsequent o the "toxemie®, lis &tudies show that
“goout 50 per oent of the vomen dosignsted sz nDeving “somemias” sotusily
‘have ehronie vasculay or romal dpecce before and efter the grovid
stote, end su sdditionnl 5 per cont heve sueh dimsase in souto Lfomm™,
The remaining 15 per comt of gesce, vhiech heve no denvnstroble ebnorme
slity sither bafore or efier progamuey, he designotes s hoving “"weter~
retontion toxenie™. Jils clesaificution ip given bolow.

"Egsentisl hypertension®

Chronie nephritis {ineluding glamerulonephritis,

pyelonophyitis, and polyaystie kidneys}

seute nephritis {uveuwslly pyolomephritis)
Tater=retention toxomis

g% &

It is the groupe of osces ¢lessed go “water-retsntiom "Somamip® that
we shell refer to in the remsinder of this peper g2 "eolampeie”,
and to ghich 90 will devote the msjor portion of the dliscusscion.
“Pro-~oclempein” we will define es eclembeis without convulsione o
gome, aud emmolder the differense %o be only one of degrea,

o botter deseription of this amdrome cen be found then thed



ﬂw# by Streusel{ *3)e 70 guote: "The olinicel ploture menifeated by'
thoss womon is ﬁ!httﬁ!lmf-; first, by the sbeeno: Of spporent gbunormelities
before gestation end efter the puerperiuvm end, sesond, by » feirly typlosl
courses In the laot Srimester of pregnsney & repié gein in welght, genewxally
but nor elways venifest oo edema, Is followed by e rieing blood pressure,
elbumimmris, vestric pein, convulsions, ond comse The urine is genersily
of hipgh speeific grevity and does sot gontein red blood eslis oy white
blood eells umtil the éisomder hes extisted for come deye ot lossts The
non=protein nitrogen and the loteric index sre slweye normel or lower
thon nowmsel until the comdition {s fer edvencods The retisel erterice
novey sioe the ohonges thet are cbeerved so commonly in women with
shronle vesculsr or remel dissnses It 4s %0 be emphesized that those
¢tpoes oomprise only ome=sixth of the totel sowoslled "tomenias®™, snd that
the tﬁi.l elinfenl course is not mocesserily disgnestice Cther
conditions mey eimulste it alosely.”

In the élscussion of the mmthology of the vtox mias will be presented

the evidenoe on shich thies claseifiocstion is begeds

2¢ Frequemay,

Tt muet be roelized thet much of the stetistisal date given hes
been ¢omriled from litereture in which o proper clezsificstfom of the
type of toxemie wom 20% mede. However, these suti&tiu ore valuabdle
shen studied qualitetively without stresslng exsot rstios and percentagos,

In 1929 Stender wrote an exhaustive review of the litemture on

the subject of tozemlas of pregnencys For reforencee to much of the



»v enrlier work the reader is referred to this wrtiole.

General ingidenge. The incldence is diffioult to detewnine,
being muech higher 1s hospitel petients then i1 those wsneged et howe,
This is undoubtedly due to the feot thet wpny ¢escs erv itrensforred to
the hoapital with the development of eymptome. The only scournte
atrtistios avsilaﬁo ers from Denmotk and give the inoidence of tomemis
with convuleione as 1474 por 1000 deliverias, {lguch ('S4} ). This of
eourss does not include the milder cwied who do not prégress to the
eonvalaive stagn. Ig & sories of 710 pregnenoics obeorved in this
elinie, slgna end gynptoms of thia condition, includiing evem the
mildest manifestetions, weve observed in 16 patients, eu incideonge of
_ B2.2 per 1000 pregnaneiss. In o sories of 518 hoepitel deliveries
two osses of toxemie with conwnleions wore observed in shich rensl
diceane conld be dofinliely excluded, sn inoidemce of 3, P par 1000,

Honth of m. Although eclonpoia is uwsually considered
¢8 8 disense ocgcurring only during the last helfl of pregnency it ie
oommon knowledge that it may ooceeionslly ogeur esriier, Hdeler (*17)
finde that the ineidence of Geses Goourring befors the fifth month
ie sbout ome in every 500. ‘“hen sither eelampeis or pre-eclsmpsis
oocurs hatfore the Tifth aonth 4t is the rule to find sn pcocupanying
hydetidi form mole or multiple sregmsnoy (Pege (*30) ) Back (*30)
giveo the following summary of the relstionship of the disesss $0 the
poriod of gestetion.

e L) e e s un i oy J TR
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Thet there must be u direct reletionship to the durstion of gestetion
io undonisble, and the nceompenyiaz hydetid mols or multiple pregnenay

- 4in many of the curly cases implicateés the enlarped uterus po san atioe

logiesl factors Mom will be sald of this leter:
Oravida. The inoildonce of convuleive toxemis in prisigrevides
is 3.7 por 1000 contrested %0 .76 per 1000 multiperes, msking the

- visk sbout five times grester than in primiperses. These figures

wore caloulated fyom the date of Heuch ('34) end Lehmen {*34),
niittnor {*08), femmorsohleg {°04), end Moyer-vira (*0t), end ave
subject t0 the srrors of sleseifiontion mentioned et the beginning
of this sections In & ssties of 800 geses of colaapele described by
Falls (*08), B4 por cent ceourred im primiperas.

Hultiple pregmenmay, Aceording to Tengemeister (*19) ebous every
fifteenth cese of eelampeia oecurs 4in o multiple »regneneye Yhite
{*41) heo reported s emce of recession of toxsmis following the intre~
storine desth of ono &imygotie twine

leneon gnd elimste, It is gemerelly conseded that these feators
pean to hevs some influenge on the oeourrence of pregnanoy toxemiss,
although expct stetistioal snalysss are few. It iz our experience here
thet the few csses onsountered ogeur se a rule betwoen the monthe of
September snd March. Harrer {*08) in e study of the cssce Of the New



York Lyimg=In Hospitel found that the frequensy of the dlsosce was ab
ite highest during the month of ipwil, and thet unsetiled, demp end
cold westhey, o uBually cesurs in the apring monthe, is sccompanied by
en imerease im the number of eclemptie petients. It ia well imown
that Olasgow end ite spurrounding country heve s high incidense of
eclapupaie, uﬁ thie has been sttriduted %o the desp climstes Recently
Puerstner snd fargent {*40) have emalyzed the incidence of the diseace
end gomparsd the frequengy with the pessspge of ¢old end warm I'rontss
They concliude thot these hawe no stiologlesl relsticaship but may
heve gome influence on tnitisting cﬁulam A more detaliled
dlsoussion on iniSleting convulsions oen be found in Stender'e yeview
(429)e

Diste In Cerweny during the Yorld Wer I bloskede eclewpeis
wee mush lsss prevelant them formerly. The stotlistics on this oubject
heve been well outlinec end @leowseed by vernekros (*16) snd Vere {°20).
Ho sdequate explanstion hee ever been mede of this Ilﬂ_ll bus it has
boen dodused By come that the incressed use of vegetebles wes possibly
s foctors Mgny of the older works on obetetrics recowmmeni = vepetable
dist during the lsiter pert of pregnancy as ¢ meeng of preventing the
development of tomemis. MNilk hes slways bsen regarded, on the besis of
glinicsl experiesnce snlone, as the idesl foud in lmpending eclempsia.
The recent cbservntions of Styeuss {'38=°39), Dodge end Frost (38},
Hemden ané co-workers ('35), end Kooeer {*41) on the bemefils of diets
high fm protelsn in fapending eolampsia sre of greet étgmﬂumas
Foosor finds thet there doss not seem $0 be eny csusstive velatlionship



botwesn the incidence of toxemls in the goographiesl region he studled

end the esurrent generpl diet, but there sppenys t0 be & direct relstiom
betresn the ssmsonel incidence of toxemls end the sceeonsl searsity of
i‘nnh The other chaservers, on the Lasls of finding loweres plasame proteine
in their toxemie patiente, geve them &lets high im protein with eppurent
bonefit in weny instances. Streuse's nrk on this subjest is the most
ammplete study in the litoreture.

3s Thorspys

tu' Medienl.

Uadil oy sesently She molfssl Svssiment of pre-cslsupsia, and
more purtieulerly of sclempals, heg beoen bosed on two uhqh» of thought.
foth of these methode of trestment were anbtirely symptomstie sud, in
our epinion, besed on erronious consopte of the fundamentsl lesions in
thess sonditions. They cﬂtatﬂ of "eliminetive® {(Iublinl, snd
rgodstive” (Etrogenoff), trestment. In sddition to theee two prossiures
mety others heve beon sdvopsted from time t0 time, Thepe have been

listed by Ddeckmann {*37) sa followet

1s Ellminatione

F, s Colon levape
he Inees
¢» Osthersis

2s Sedation

os Morphine

bs Ohlosml hydrete
¢e Chlowoform

ds Ether

€ Yagnesium

fs Barbitumtes,
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8¢ Veneassstion, ineluding pleamsphersails
4» Porentorel fluids.

8 Sodium blosrbonste
s Glueose solution

Bs Spinal punoture

By Dehydrstios

7« et

8. TVoretrum viride

% Terminption of progueney
and to shioh we heve eddeds

10 fdoquate preneial osre

1l. Heplecement hormons therwpy

Dleclmenn himgelf, in 192%, sdvoested the comdined method of
tregtment them in uee in the Oblesgd LyingeIn Hospitel. This involved
satstion end olininstion, with Sermination of pregmency reserved for o
lnet resovh.

The elininetive prosedures, whioh originsted im the Botwmda Hospitel
in Dublin, were almed ot ridding the body of the scowmuleted “toxing®
thought to be ceusing the petient's symplamss To the originel method
of pargetion anf colonie ixrigetion wes lator sdisd the parenteml injection
of 1 per sent sodium bicerbomsts mlnﬂgn ond vonssastion, converting sn

fnnoeuous procedure to one potentielly very dengerous, Soloncas ('eR)

hee revieved the vesults of trestment by this method,

The sedetive progedures, origivelly popularimed by Otrogsnofs {'£3)
rely meinly on the sedetive ection of maognesium mﬁ:ﬁtth slded by barbite

urie seld derivetives and csccasioselly morphine. Those undoubledly eid in



eontrolling the aonwvulalons snd tend to deoresse the hypertensionm,

but een bove no effect en the fundementel lesions. The origsinsl
{trogenoff) method utilimed the intramusouler route for the sduiniste
Petion of the megnesium sulfets. Oinge this ocsossionslly resulted im
the formwtion of ebooesses which wem {ifficult to trest most presentw
Goy workers give this drug intrevenously., The ogenrremes of psyshoses
following the uee of magneeium sulfuete (2 per cont of 200 onscs) bas
been reported Ly Strogemoff (*37). “ince, however, psychopes sre ept
to oogur following untreated eclampois theeo Tigures sre hsrd $0 evele
uabes

The only serles of cpscs encoumtered fn whioh verstmum viride hse
beon used wns the one of Stevens ("22). He reports the use of this
drug in tngty five cases, »ith & mortality of 4 per cent. The only
pdjunot employed was fimmediste srtificicl supture of the moubranos.
Seettered roports of e few ceses trected by this method sre sbundent
in the literature, The conolusions resmched sxe verisble.

The use of intmvenous gluccss, with or without the sddition of
insulin, hoe asmy pupﬂﬁ-ta.v Fram our knowledge of the livey Gemspe
that seoomnonies this econdition, end the known effect of glusose in
eifding the repeir of the Gwseped liver, thia procedure is one Of the
fow in gomersl use thet iz distinetly indieceted. The use of ¢ parentersl
solution of sny sclt cen under ne cireumstences be gondoned. The
introfuetion of edditionsl fluil and eleotrolyte fnto an organtism that
iz slresdy overlosded with these sudbstencess emounts $0 nothing less then

& Vieiption of fundementel blosheasiesl prineisles, which ern resul$ osly



in harm to the orgenism.

Spinal puncture, for the relief of the supposedly Inoreased indrew
grenial pyessure, is 2t best only s symptomstic trectmonts

Denydrstion, shigh is obvicusly megesesry for the relief of the

edemg, ﬁa& in the pest been pttained by sterwetion sad limitation of
fluid intekes It is only recently thet we hove boon sware of the dehyde
reting sction of plein water, (ven when giver with en adequate dlot,
The proponents of this coures of potion in pro-sclampsis heve recently
regoivod experimentel mwm through the work of Streuss (‘37-38-'38},

Torminmtion of pregnaney, in moet of the ssries reported, has led
to no urﬁw refustion 1n meternal or fotal mortelity. It is prodeble
thet the eustomeyy Peservation of this procedure for those osses "in
extremis” i ¢ fector in its inefficdey, Ho compereiive studies of the
mortelity in esrly snd late ceses of eclumpaie trested by this method
are gyeilebles Strogenoff {'50] reports e series of 179 seses in which
*early srtificlel rupture” of the wenbranes wos perfomed, “ecriy”
referring t0 s cervionl éllotation of less then 5 contimeters. The
mhrﬁal mortality in this serice woe D5 por gent, o low mte when it
1z eonaidered thet the progedure wes sesarved for sovere gmses. Gecsrean -
section in eolempsie ie o Tevmideble pmcedure aané socompenied by s high
mortelitye This fs undereSendable when the sondition of the pstient is
takon into secount, 2 Prognest women, oven undey the best of conditlions,
$s not on 1denl surgiesl risk,

Probadly the most mevhed redustion iz the ineidense, slthough not in
the mortelily, of colsupsis hes bDeen obeerved with the introduetiocn of the
modern syctem of pronstel ecere. True eslampeis, with eome and coavulsione,

hae booome e rare condition in most looelitisse. In this olinie, during
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the tnﬁlvw month period of this stuly, not one snee wes obsorved, BHo
a&aurnzo stotisties are sveilable on this deoreees in inoldense, which
posmp %o opcupy s position simfler 30 $het speterious dlood dyscresis
nghlorosis” in i%e rise ond deoline. Straues {*39) and Dodge ('58)
have demonstrete’ the influonmoe of diet om the control of tonesde
symptoms, and the offest of s selt free diet on the eliminstion of
wator, Anyone utomﬁ& in the dieturbences of gelt wnd weter belance
osourring in pregnency, end a retlonal wesns of restoring them %0
normel, is urged to read hely erticlos. Yishbopg {30), who has
studied hypertension snd nephritis sund their yelebtion to the tuulu
of orogneney vewry thorcughly, Whole~hoeeriedly suppiris Streuss®
recasendstions, Oimply stete/, the prineinsle of the trostawnt ie se
follows: Throughout pregnenay the pstiont 1o urged to éﬂ an adequete
diot, mopning ome thet couteins safficlent eslories to provide energy
noeds end sullicient protein to sowyr the inereesed demend of the fetus.
4% the firet sigm Of hypertension, slbuminurie, or edeme %he diet ias
modified by restrioting the sslt intske to g ninifmum and ineressing
the sonsumption of protein %o 180-800 grame @deily. with this regime,
plus the sduinistration of amell deily doses of msgmesium sulfete, we
have never ceen w petiont fell $0 show an sbatement of her tomxemis
eyaptomss in important edjumet of this troectment is rest, ssoured if
neavsesry by amsll doese of o berbitureto, Fhilipsborm et al {'41)
have shown thet ¢ high protein et does 0ot have e duleterious effeet
on sxvorisentel renel hypertenszion.

. "
The work of Yhite end edeworkers {'99~'40) with replscement hormome
therepy in disbetio mothiors is t00 rwcent 'to evrluste mdcurately. It is



&imuﬁ in the seetion on homonsl verietions during DIORRRIS Py

O Pathology in nomsl pad fomemls pregnsngye

1. inmptosisel ' '

Brelpe The pethologlesl findings in the drain have boun best
studied by de Vries {*3l)s Mo Iinds Tow grose lesions otbor then
ansnls oF the sovtexe OUften, however, edema is prescnt end multipls
minute hemorrheges sre oomaone Om sestion, punetiform hemorrhagle
Bpots fwequently ere distributed diffusely throughout the cortex and,
in plecer whore these ere grouped, such sress msy reech s dismeter of
0.8 %0 1 eme These homorrieges sre shoea microscopiosily to be
sesteinted with mell foof of softening in which the erteries revesl
ovidense of degonsrstion, The srtoriel lunina often contein hyslime
throudl snd in the wells of the vessels depositiona of lipniﬁ cen be
Gbeorveds it the periphery of these lesions there is an scounmletion
of red blood celle, nhich cen elso do seen in the perivessular smmooe,
Mogt of the gsnglion sells have dissppeered in the nelghborhood of
these food, o8 beve the glie osllse <o Vries believes these lesions
to be on the bosis of ertorioler opaems

[dnoys, The renel lesiom in eclempais hes beon e cubject of
debste for uu:r yearss The works of Fahr {*20), Zeller ('27), end
Bell (*UR), sre probsbly the most complete om this subjeat, Summeye
izing the resulte of thees and other workers, we find thet in colampsie
the kidoey is mhrﬁ:; sni on mtim ite sortex la pele end cloudy,
The tnlmlu,' perticulearly in their convoluted ﬁm&m, show depgenere



stive lopions vhieh wvary from gimple eloudy ‘uﬂ,ltng to pomplete
neoroslss The epithelisl swelling often is suffisiont to obliterete
the tubnlay 1&1&, whieh m:ﬁhl mgy be filled vith precipitated
elbusin ond Sesquaneted necrotie epitheliuvms These changes avte
similer to thope profuced by pofeoncus chomlosls bub sre thought

by somo %o be geused by the enemis shick follows spemm of the
attorioles.

Changes in the glomerulus, on whioh feir agrosmont is obtained
by most obesyvers (Fehr {'20), Bell (*32), Zilmsormen (*57), end
Folisr {'97),) sppear to conpist for the most ﬁrt of imaresse in
thiskness of the glemerulsr besement meobrane. This does not
wﬂr $0 them to be merely on edemptous swelling bat an sotuel
ingreese in substenose The glomerular sapilisries ere precticelly
emptys Vhem steined %o bring cut the bacement membrene, the
capiliery walls are found %0 be greetly eltered dun to an extonsive
snd peculisr leminste¢ shiokening of this membranes Bocsuse of
these thiek bende of homogenoously stained wmoterial betwoon the
rous of epithelisl nﬁ endothelial eelis, meny of the erpillary
tufte heve a hadr pin or wire loop sppoerance, There 1o an sbsonse
of polymorphonuelear xﬁantmn. intrecepillary fibere sné epithelial
erepoonts, suck es are founéd in soubte plomerulonsphritise Ooctesionslly
the pyndrome of eortiesl noorveds 1o obaprved, with fatel termisstion.
Thie hes been weil deseribed by Fellars

Experimenatel renal hypertension and its reletionship %o
pregnensy hee been studied by Pege ('41), Corbitt {*4l}, and DiLl

{*38). The fomeyr two investizntors found thet in rets end redbite



rondered hypertensive by runsl ertery sonstrictlon, prograncy tonded
to bring sbout s loveriag of the bl0od pressures This fell wes wore
‘marked during the letter pert ¢f pmgnency and the blood pressure
returned to its fomey hypertensive lowvel ‘rﬂllmlnc delivery, D41l
obesrved-an Hlll!l&#*;llm aﬁmﬁm uucurﬂ:li ia prognancy doge and
Todbits folloving rensl srtery consiristions The postemortem findings
revosled leeions vory suggeative of thoss of bumen eclsmpeies In
a leter paper Dil1l {*41) dlacussed the effect of remsl iajury prodused
by urenium nitrets, aoﬂzm axnlete, staphylosvceus toxin snd ureterel
ligation in Mt end mnqmmni rab:4t0. o oconoludes that
*The pregnant enimel cosms 40 be ninlmslly less suseeptible then the
ronprognent one %0 umn;m nitrate, alightly more susseptibie to
sodium onpleto, sad demonsirstes no significent difference 0 staphe
¥loeoesue toxin or ureteral ligation.” |

The probles of whotber or not the rensl lasions of eslempole
are permencnt hee aroused much istamat end controversy during ‘mmﬂ
yeerse 1In en excollent study sad Teview Page end 08z ('58) found
that recurring toxesies, hypertonsion end siduniocris were freguent
soquelse of the toxemles of late progmencys Frem excalastion of the
Kianoy tissus from 20 selosted autopeies, thiskened glomerular
oepillery mombrance woye demonstrated in the kidnsys of elght petiemts
@ying during tosemles oOf late pregnaney. Soven womeit whe mere known
to have had previove Soxemiss of verying severily, ané sho dled ».:"
migoellonecus esuses, unifommly showed similer chenges in the glomere
ulsr cepillery mesbrense They foumd slight degrees of sinilar



glomeroler ohenges in five ocut of eloven women whe hed hed normel
pregnensios end who 0iel from various genses, Jemons$rating thet the
lesiom is not zpeeifle for colemveiss They conolude thet "Whenm 2
tozemia of lete pregnensy is tersinsted, the ewelling of the sniothalw
il oollc osubsldes end the tubular chenges dissppesr, but GuP Obgope
vations :n&tonu thet there is a persiatense of the capiliery nesbrane
thickenings If this wepre sewvere, it might scoount for the repidus)
hypertension obeerved in o lerge porcomdage of the ossee which have
been followed elimicellys Harked leslons might Tesuit in s persistent
siduninuria.s Sven though the petiont meay be nowmsl cliniselly h the
nonpregnant atete, less sevore losiome might be the basis for the -
eonntently reaurring hyportension mnd glbuminurie in eubseguent
pregnencios. To esteblich theose poluts would require morve sxtensive
studics,” Un the other hend Dieolkmans und Brown {(*39) in s stotistw
f0el snd olintesl study conalude miulmu end pre-eclampsie do
not sence pommgnent vesculor end ronal dommge, sud thet where such
dsmege ccours olther the vondition wes not sclampsia or pumimpoia
ar thet these dipessee sere superimposed om ¢ prtiont with e predis~
position to hypertensive sriteriel dlsesss,  Other rosent writers on
this subject bawe been Cheeley (*41), "illieme, Nix snd Vepmy {'41),
end Chesley eud tomers {*4l)s '

| Livers 1% 1a 1n thia orgen that the principal and charestor
istio pethologicsl changvs of this dlsoese sre Tounds It 15 incronsed
in size end softer lhen mormel, and is usuelly & peis yellow color,
The out surfece hes s wotiled eppeersmoe dus to sress of hemorrbage



end neoroslie wnich, oo mierssesplo ozeminstion, sre found te involwe
the periphory of the lobuless The wimoet universal findiag of this
lesiom in thie disesse snd ite rerity in other conditions hee led memy
cbservera to regerd WLamorrhage end mearosls of $he poriphery of the
Alver iobulos sa the ohersoteristie legion of sclampelg. (Sohmorl (‘O2),
Hetarichdorf? {'i2), Ceelen (10}, end Youstantinowitseh (07} ).
Although thic necrosis is usumlly sntuﬂ# throughout the liver
gubstence thoro seems to b p predelestion for the right lobve {Oisem
('31) end Dloskmana(’'89)e Thecbeld (*52) has shoen thet severs
degeneretive and neerotic chengee 12 the livere of dogs, sowotlmes
seo0oioted with hemorrbegle nearosis im the periphery of the lobulsg,
aiy be csused by freguexsly relsing the intre-eddominal pressure to
hekwosn 0 and 100 eme of seline selutiom for thirty seconds or
longer. Ho coneludos thet "It is probesble that the hepatic lesiocas
psgooieted with colampsio ond the ooingidont hemorvheges 1n the
other orgens Of the body ere mors often csused hjm ere the gause
of 4he aconvaleions whioh may be Enltisted by the onset of ladbor”

~ Uterus pog plagentss Ogden, Hildebrend end Pege {'40), end
Fege (*50), huve atudied the rise of blood progsure during isshemis
of the grevid viterus, end the reletion exleting betwesn hy@atid moles,
mlstive ischemia of tho grevid uterus end $he plogentsel orizin of
solempsine In pregnant doge end oste compression of the sorte by
o olamp just below the,origin of the remsl srberics produced sssll
Tisse in the 6erotid pessure. Thie wee mot found in nomepreguant
eontrol snimels sudjected to the seme pMm an extrset of



pleconte wes prepured which whea lajected inte unnneaikati:e&
‘enimele prodused s rise in blood pressure.

There has been much dlsoussion cbout the relationehip botween
plecontsl infarotion or necrosis snd the libersiion of toxle subatences
into the systemie virculstion. This subjeet hes bdecm pertislly
disoussed ot the bogianing of the ssction on toxemiges In an eoxcellent
etudy of plecentel nsorosie Clements {'34) bes found st eress of
reorcosis mesesuring 1 oem. or more in dismetor were observed in &9 per
eent of ¢ series of five hundred plecentess He belleved thet the
smount of eireulstory disturbence st the edge of the ”laeéatq as the
repult of such neorosis te mo alight se to be negliidliece. Thaore
appoared t0 be no aprsrent inoressed tendsney to necrosis in the
toxomies of pregnaney. Markedly toxic potients end pre-selemptics
were observed without spparent plecentel ehenge while there were
meay Dlecentas with sdvens«d mocrotic chongee sand & sompletely |
negetive history.

Other wor¥ers have prosemted comSredictory {indingze on the
rolationship of plsesntel inferotion, synaitisl degeneration snd
pleooutsl degpneratza&. Tennsy i'ﬁ&i finde thet there is e Sofinite
- inevepse in smount and severity of syneitisl degenerstiion in the
toxaming, on? thet in the sovers toxemies end eolesmpsie the synoitiel
degenerstion 1s suffiotently mariced t0 be of dlagnostie velue.
Bertholomew {'S8«*34~'76) bolioves thet the tozemiss of late preguency
art.diraetlr due to placentel infarotion, brought ;baut by & élat»
urbanes of plaoentel eiruuistlun. rosulting in e libarstisn.at toxing

from the infareted arec. lunt, Petterson snd Wigcodomue {'40) delieve



thet plecentel infurots end degenerating plrcentel tissus 1lidaorstes
sutolysotes whisch if messive, or if vonsl function is poor, will
produce severe lste tozemis end eclempsise These suthore found
placentsl infarctes of soms kind in B3 per oent of their series of
180 petients, which inoluded five sclemptids end fifteen pre-selsmpticss
411 of the plecentae of the pre-eslomptie end eclemptic petients
sontained either soute or pertislly hesled inferotes Slddell {*z8)
found thet “In 700 cerofully ezemined pleocates, whioh were delivered
gonsesutively, theve were infurets of some kind in %7 per cont,
there being no relstionship of oecurremve to sge or nunber of
progneneies, All types wore more frequent in plascentes ssecscisied
with toxemis of pnmﬁcy, es wes elno extensive infarctions The
presense of imfarets hes little or mo influensco on the welferve of the
ehild,” |
| In the vemainder of the orgens of the body Shere epreers to be

» %nﬂcﬁnw toward tiw ossurrence of petechiel hemorrhegees in
sepirvetion type of bromchopnewsonis frequently ocscures

%, Bioghemieal |

studies of the bloshesiesl pethology of pregnency toxemias
hee been limited chiefly t0 ¢ sesroh for elterwtions in the ehemical
sonetitution of the blood, Utudies on blood chemisiry in normsl end
tozemic proguenaies will be dlsoussed under the following hesdinge’
1s Blood sugar, B Méth. Do inﬂr@niq oongtituente, 4. Nom -
protein nitrogon, 5s Acidebsge belence end o, Plesue proteine.

Uringlyeigs Sinee o olight to moderste elbuminuria is »
gonnon aeemimﬂ of the letter purt of pregmsney, it is oftem

diffieult $0 desids whether or not this obsorvetion indlgetes impending



toxenia, In definite tonemis, bomover, the slbumiasuris often becames
massive, Otudiss om the abdsolute smount =néd neture of the urinery
proteins in toxemie preguenoy ere souspicucusly lacking i the
literstures Hynd, in 1985, investigeted the urinsry proteins in
eolempats with the mothods then ywoilubles He soncluded thet the

- protein lost rescmbled leetslbumin more ¢losely than 1t 018 serum
slbomis, snd thet perhepe the mptornal oyganism hed becons senoitimed
to this protefns Hewitt {°29) finde no differencs iz the epesifie
rotetion of the sorum end urinery proteins in velempsies Oasts of
veorious doseriptions uvsuslly secompany the pmunw. In wosd
inetgnoes oi' the tozemis of prognency thet we hawve observed the
soiment conteins fow vod sclls, slthough these may st timee be precent
in modereto mumbers, £lden, Sinelair end Rogers (*38)} found thet the
Addip count of epate, 108 vells, white selis, und epithelipl eolle
inorensed in the poute stegos OF toxanis,; & finding thet we bdellieve is
uwmtaﬁ for by the oliguris. Olignria i e common forerunner of
eclanpsies Losse ond m “lyke {(*I?) finé uwrinery ameonie end ures
nitrogen retios sugmestive "of those whioh Hemekf pnd Paviovw obteined
from doge from whick the livers had been remowved.”

Blood guger. On @ theoretfosl besie weny of the aymptoms of
eolompele oould de oxpleined by finding & relstive oy sheolute hypoe
glyeenin bofure end during the convuleionmes At sutopey sifficient
liver demage is found t0 epuse a hypoglyeemie, and hypoglycowmisn is
e woll knomn esuse of sonvuluiens. Yorkers whe huve studle! the

blood euger levels ot frequent interenls during proghency snd tozamiase



&

make contradiotory veporte. OStender {'20) hes been unsble to disgover
aiy sbhnomelities in the blood puger in eolsmpsies In reporting bis
o work end thet of others ('29) he sumuarises the findinge in the
following tables |

suthar Nos Of cures LAversge Limite
Stender . N 102 4A=190
Luzerd 18 118 G7164
¥iller and Martinesz e 108 Thel8L

Mays end MeUord ('35}, etudying the dextrves tolersace curve in
toxemie progmensy, state thet they find no departure from normal.
Ezsmiuetion of their date however disoloses thet the eurves they
obteined mere mesrly sll of the type found ia casvs of ilmpeired

1iver funstion, iua. they show s deleyed refurn to the initiel 2
velues Dietl {'928) studisd the reasponss of pregneant women t0
galuctose and gluoose. BHe found consistently norssl responses to

the gelsotoss tolernce tost but @ disbotic type of dextrose

tolersnee ourve, Hleneo {'36), using the intravenous geloetove test
gocording to 2lthouesd, foond devictions fraom the normel inm obout

lﬁ per cont of pregnent women gnd in nix of seven toxomisss He
believos that ;!:Ms say indiceto impeimsent of llver fametion in novwel
pregneney which is more marked in toxemis. Siegel end wylie (*33)
heve ctudled dloséd suger lovels during normel pregnancy end the
torantens They ammeludec from theiyr uivmug&ﬂms thet uhiie no
ehergeteriatio changes osould be found in the levels of the bleod EuERY,
@ georteln inetedility wes notes during the toxemips thet suggested an
wngtalle carbolydrste meteboliams In She light of the contredictory
reporte in “" liternture end the post mertem findings of sevsre liver



Gemage 1% 1s the euthor's opinion thet thelr conclusion is probebly
right, snéd thet the demeged liver is umable to corry on glycogenceis
i-a glr-ﬂg-nnléﬁia st & nomml rote. It f2 improbeoble that hypo-
flyeenis por se is the ceuee of eny of the aymptomas

Lipides Doyd (*3e="38=36), who L tolsy ons of the most
outetending students of 1ipid metabolifem, hes mede on ezhaustive study
of the lipid frections of the blood during normal end toxemie prege
nanciess. He summerizes his work ss follows: "In order %o ascertain
if there were eny significsnt chenges im the blood liside in eolampsie,
a quantitetive estisg tion of »ll 1:»1&5. ;n whole blood, plesms, the
red blood eells, snd the white blood eailu.ren mde, It wee found
that the oconcentrtion of lipide veried greetly in eolemptic petients
~ but no simmificent v;riaticn oceurred in the value of gny single
1iptds The milo of phospholipid to oholesterol in plosms wes
found, however, to be without exception higher in eelsspeie then in
other toxemien or in cormel gestetion, The mesn minue the standerd
dovietion for the retic in eclemtele wene higher then the mesn plus the
etonderd devistion in noresl grovides end other toxemiss. Veristions
in the vslue of the retic from ome selemptic petient to snother were
only omo-third o omo~fourth es greet as the wveristiom in single
1ipids, indieating thet the retio was ulso loes verieble then the
component lipids. When the paticute recovered from eclsmpele, . the
Intia P/P0 of pleems retursed guiokly %0 normal due ohiefly to o fell
in the velus of phospholicids Cessstion of convulsions withous

terndnation of pregnancy left the retio o811l hiah, indfcsting thet



e high retio ¢1d not result from convalsions tut wes masosisted with

and possibly gesounted for the sclemptie sdetes Only e omall prow

portion of enses dlagnoped as pre-voleampnie wore found to heve en

elevatod plesms P/T¢ ratio end, bense, were literelly pre-sclamntiec.

The test 1s at preeent being vaed as s mesns of cepsreting the pro~ -

oslemptie group into 3rue pre-eclemptices end nom=gonvulsive ocnvcs.”

In enalysing Poy@fs dete we find the followinmg mosn velues:

Totel NHeubral
_ 1ipid  fet
Blond plasme '
Eglamptic 08 58
state
liormel $00 583
pregusnay
Foruel 800 154
“hole blood
“elemptie aze 219
otete
Normel 786 248
. Preégusney
Blood eelle
Zolamptie 638 k]
atete 1
Yormel 50e o0
pregnancy

04
-]
L 4

106

Cholesterol
totsl ester free
216 138
208 140
laa b3 1]
99 80
i ¥
146 46
1% ]

i21

1ipid
345
248

196

361

203

a7
a8l

Phoepho» Hmtio

el
o8l
le22
1.2

1.98
1,60

30

The signifiosnce of thie incressed ratio of P/PC 1o poorly understood.

Wenarrie, Msted snd Bloor ('33) found en ineresse of this retlio ef,

or ebout the time of, conwulsions in epilepay but 4id mot sttempt %o

ezplain ity in ingremse of plesme phospholipid eould smselvebly

occur in the rocence of en ineffesiont liver, vhere thess compounds

were sllowed $0 colleat in the “lcod streem begsuse of poor intere

modiery metebolimm. The pereentsge of estor cholestercl, mormelly
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betweaen £ifty end sewenty, does not sppesr to M' sifested in sclampale,
a point egainet sny sovers degree of liver demeges It wee in the
lower iimits of the pommpl in only one of Boyd*e ocumes, ell of the rest
being well within the nommel Tnngde ‘
Pettsrson, iunt, end Sfeodenus (*38) heve studied the relatiomship
betwoen hypothyroidimm, the hypercholesterclemies of preguensy and the
toxemiese On the beeis of thelr experimental snd clinice} work they
sonolude thet there exlste iu the toxemie mothor o hypothyroidiem not
spperent until pregmansy, end thet oclempsie Lo primerily due to a
fotel hyponmetgbolism smosondary $0 a metornal hypothyroldisms Their
pxperimentel work ie good but doss not warment the comelusions they
have drasn, Stender (*29), in his review, comeludes that the work done
until thet time feiled %o conneot sclempels with o disturbdance ofi hiood
1liride. Tyler end Underhill (*25), Qth the work of flemone
and Stender {'28), showed thot there is u definite incresse in vﬁo
totel 1ipoids in the blood ptrean during mormal pregmemey. The grephe
on pege 41 talon from their work fllustrete $hile well, end elev show
thet from the aixth to the ninth month there is s tendency for the
pargentage of sholesterol eater to fen, slthough 1t doss not god
below the eversge norsel wvnluse HNone of thess worvers could find eny
difrovence in tha lipolds in the toxemies of pregusncy or in eclamysise
Thay noted the seme imcrease in totsl blood lipids, in normel rrognent
women 28 in those sufferisg from ulﬂnim

Incygsnie conptituents, This subjeot has beem well reviewed by
Stonder {'29) and will not be disoussed st length here, Studies hsve
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boen mede of the sodium, potassium, magnesius, csloimm, phosphorous,
sulfate snd ohloride consentyations im the blood in this condition
and np'signitiouat sbnoynalities detseted exocept in tﬁo Ca/F Petic,
Ivenyi, rodecurt, un#,ziultlllldt {*26] found thet in eolempeis the
Ca/P retio is definitely Gesvessed; @a)?Aw Be51 in nomepregnent;
3446 in serly pregnency; end 2.83 in lste pregnency; while in
solempais it was 1,07, Tali deoroese of Ga/P in eclampeis secoraing
9 thelr figures 1o due to an iﬁlmn in phosphorouse. Otsnder, m,
end sieson ('28) slso noted s decresse in the Ce/P mtic o, se they
exproseed it, on insrence in P/0a, which is due to o high inorgenis
phosvhorous vslue,

Hep-protein nitrogen. Otudies by Hrebe ('38), Yerr { %6},
Harding (*24), villians {23}, Dunker (*54), Ouliwell {"81), Plass
{*24), Slemons ('18) end Stender ('26) indicete thet mm normgl
pregosney the total non=protein afitrogen of the blood fsils within
the lower limits of the nomwl rengee IY has been emply demonstrgted
thet thie redvotion in the total is due primerily to e doaresce im
the ures frections The ressinder of the noneprotain nisroganons
eongtituente have bosn shown t0 remain well within the normsl rencse
throughout uncomplisated pregasney. Llosee (*17), unéd Moves {*17)
huve studied the smino nitrogen content of the bleod in normal end
toxemic pregmency. They sgree thet in noruml pregnensy the valuwes
remain within the normml renge. Loses finds no eppreeicdle ahango
in this fector in toxemie, while Morse veports results thet lesd ua

to bauén that 1% i &mﬁmilr insressed in pre-ealsupaie end
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eclompsis, but mot in the nephritie type of tozemis, Hellmsn (799)
Tinds & signifioent slevation of the blood Lipid szino-nitrogen in
sclempiio and pre~solemptic wamen, perelleling the severity of the
toaxemiae Sinee "illlame, in 102}, steted thet uric soid is inoressed
in tox-aie pregusmey his findinge have been eonfirmed by Caldwel}
('21), ¥illiem (*21), end Eing (24} On the other hand, Bunker
('24), Horatng (*24), end Plass (*24) do not find sn epprecisdle
dovietion from the noraml vsluess It hew boon dumonstrstsd thet the
blood urie seld is elevsted by starvetion, edequately expleining its

ogourrense in toxenies

e e
VHEE §

£918-bace belsnse. Ix memel segnency Sard end s *86)
found no chanpge in iaorgauzq phosphorous sné ohloridess They found
e roduction of zbout S per cent (8 mm.) of totel deee in the serum
of prognency, clmost entirely st the expense of eodiums 7This wes

aoconpanied by s souvanitsnt end ogual redustion of the enion aontont.

The deoresse wen found fn serum proteln, sorum biocarbon:te, and nrannlc'

acid, chiefly in the letter twos They stste thot "The pregrent orgentem
eptesrs to have o unique cbility ¢o tolerste s reiuced soagentrstion

of sorum electrolytess” stender ("20) hes thoroughly dlseusse: the

wrk thet hee been dons om thie subjoot in the tonsmiss. Bis eonclusions
follows “ilthough the comrlete meld=buse equilibdris formuls Bes mot
been vorked out for eslempsis, the date uwp to dete scem %o indieste

thet there is & merked Glsturbsnoce in the axidstive progasses, eund thet
this 1s sesccletod with en soidosis which may often bocome "UneomPE R
seted”s Yo ave e yot umadle to stete thet this éfeturbsnce is the

ecuse or the offeet of the colemptio outdreek, but it undoubtedly
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offers wa one of the mopt promising flelde for further work
eongerming the etiology of the ,&maﬂ' The sharts on the folls
ouing pege from the works of Stender snd Cedden, fllustwete o
grest dsel of the sork that bes been done om bload ehwiutﬁ

in eoleupaig. ‘

For o more dotailed #isoussion of the ohanges inm blood
shemictry ocesurring ia ualmi§ and vre-eclempsie the resder ia
reforred to Stender's ('34) review of tbis eudjoot, »

Elgeng proveing. These sre dlsoussed uader "The blood
proteins during pregnsnsy” ,&k uaiﬁn 111,

3+ "aysiologieals
The phyelologlosl chenges Curing progaansy invalve €0d maay
systems to bo discunsad ot length im this sapere The minor ehenzes

oocurring in somgel pregnency will mersly be moattoasd elzce adequate

references oen be found in eny textdook of obstetries. hen these
chenges appesy t0 be sssooleted with the toxemic states they will be
Gisousoed more fully snd in thet 1ighse The chisngee in funotiom encoune
Sered im the liver snd kidney will be dlsoussed ot some longth,

bacause it Lz in those orgens thet the most merled histologiesl chences
beve been Gesoribed in the toxeminss The inecrwsse In bHlood pressure
in the toxemiss will be diccusesd in relation 6 the renel ioghonis
thoory of hypertensions It may be ssid in Peseing thet d2e sorrecte
hess of the tems “physiologicsl® as ve am; using 1t here is Guestion=
sble, Meny puthoritics believe thet oreguemey iteelf cosstitutes s
”patheingiegl" wathor Shes s “physfologicel” steto. This point will
be left for the recder to donide.



T O S AVERAGE VALUES FOR 132 CONSECUTIVE ECLAMPTIC PATIENTS
wl o |leg @ | O
&|=152 3 BEFORE DURING AFTER
Si= = _CONVULSIONS | CONVULSIONS | CONvuLsions | RECOVERED
30 | 66 | 6.6 |165 |110
|27 |60 |6.0 {150(100 /\\
i 24 | 54 |5.4 13590 / \
g /JUricAcid \
2|21 a8 |4.8 |120 80 :
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& NOKMAL BLOOD VALUES _ o= -
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Changes in the Concentration of Uric Acid and of Other
Dlood. Constituents during Various States of Eclampsia.(After
J.F Cadden and HJ.Stander, Am.J. Obst. « Gyn. 37:37,1939)

N.P.N. Urea N. Urea N. Er.ic : Sugar C.l(lllo' CO,
Condition S e cid 0 rides
Mg. per 100 ce. | Mg. per 100 ce. | N.P.N. Mg. per 100 cc. Mpg. per 100 cc. Mg. per 100 cc. | Vols. per cent

Eclampsia—before | . 33.1 (20) 13.4 (8) 0.405 4.2 (18) 70 (17) 508 (11) 43.0 (20)
convulsions .

Eclampsia—during 38.3 (74) 15.6 (28) 0.408 6.5 (61) 109 (50) 492 (23) 37.4 (70)
convulsions |

Eclampsia—before 36.1 (70) 14.9 (31) 0.413 8.2 (62) 120 (45) 500 (11) 38.1 (71)
delivery ;

Eclampsia— 33.6 (64) | 13.6 (20) 0.405 3.5 (64) 81 (12) 483 (21) 52,7 (63)
recovered | X

Pre-eclampsia— 31.3 (30) 10.5 (14) 0.336 | 4.6 (30) 75 (23) | 477 (25) 41.1 (29)
before delivery ! .

Pre-eclampsia— 342 (31) | 124 (15) l 0.363 | 3.6 (31) 83 (28) | 475 (29) -52.6 (30)
recovered | ;

The figures in parentheses represent the number of patients studied.
Averages for 108 Eclamptic and 40 Pre-eclamptic Patients.(After
Stander and Cadden, Am.J.0bst. «Gyn. 28: 856, 1334)



Uteoruse In the whole field of phyeiology f{s emoounters: no move
romprkable instance of growth then thet ‘nr‘ the uberus during pregneney.
From en orgen wessuring sbout 7 x O x 2.5 ome, it develops into an
anomous msoulny sec, the dimemsions of whieh are 30 x 20 x B2 om
Ite euprotly, sccordingly, is 1&61'«”4 soveral hundred tinpge——se
to over 4,000 ecs

Telvio vesselss The uteriss snd ovsrieh vesssls sre larger
in dlemetor, olongeted snd more toFtucus, Theilr lumine beoome enlarsed
to form large sinuses whiech are numerous snd woll developed in the
Fogion of the plecontel sites

Blood gnd oireulgtions There i- 8 progreasive inoresse in blood
ené pleeme volumes during pregmancy which beging in the firet triuester
ond resohes ite meximum shortly before temm when thess wolumes uve
noorly 25 per count above the normel. Following delivery, tho values
deercese eorrespondingly end retumm to normal cbout oight wecks poste
Partums Lven whon thess volumop are ckloulsted on the breis of body
wsight the l.uemu, aithn@: 808 80 gresd, is still observed, It
wust be yemombered thet the &ye used in the determinstion of blood
volume does not enter the fetol aim«htm, 0 Shat though the weights
of fotus, plocents and pmniotie rluid sre inoluded in the salenletion,
eliowence is not mede for the blood volums of the tetus,

The osourrence of o normocytie snemis is ecomom during pregnaney.
%o adeguste Oxph-tlu hes yot bdoon ott«nﬂ tor this, elthough it ig well
m that the mejority of ensep reepond prosptly to iron therspye The
regults of mueh work indicate thet the nommoeytie type of anonis fa



47

is peecolated with the inoresse of blood volume Qlsenssed sbove. The
other, and more wnoomumon, types of snemis coourring during prognaney
will not be Glsoussods |
Ottenborg (*23) hes revieved the svidense for and sgeinst the
theory thet the toxmmiss of pregnamey may H aatsad by the passage
of incompateble erythrosytes from the fetes to the wother through e
defest 1n the plecentel circulstion. He, ss woll ss the other
proponents of this Sheory, show sn utter disvegerd for the widely
different cliniesl ploture seen in trensfusion roections and salanpueies
Hosk of the evidenss in fawor of this Shoosy i the finding of
mothylene dlue in the mother's urine sfier injection of the plecentel
vessels with this dye botwesn the ¢uund end thimd n-gn of labor,
it is oleimed Shet thie ococurs muoh more frequently in tosemiss Shen
in norml pregnency, and eleo thet tememias ero muoh mere freguent
vhen mother sud ohild ere of different blood groupss They neglost
1o consider the Imots that wethylens bluo glven t0 ¢ normel nome
prognent individual oither omilly or paum:'nur spreara in the
urine in e very shor$ %ime, snd thssé the dye Congo Red used to
dotermine the meternsl dlood volum during pregnency beyer sppears
in the plecentel bloods Grubsit {'23) belloves that the mother's
serun egglutinates she obilde oells in vitro, thus glving riee to
ealgmpolio,
| Blood prosguige Anyomo who hes observed s large nushor of
Pregnancies eemnot foil to be luprossed by the fact thet both the
systolie nnd'dhawlu pressurss tend to be moderetely lowered during



the middle of gestations There is ¢ gradual ingresce towerd the end
of goetntion, hut the velues 2till tend %o be in the low normal
rengse The experimentsl dste of Jere snd Zarm (29}, end Juwwell et
sl (*38), Gemonstrate these feots clesrlye In oontrest o these
nilé end tomporary sbenges in bloed proseure In norwsl Dregnencice
Fo find the dovelopmant of sudden snd atertling degrees of hyper~
tonsion in the toxemigss The upper limits of nomel blood pressure
furing pregnency are ususlly considered to be 140 systolie end 80
Gisstolis. iny slowetion sbove these levsls for mowe then 24 to 48
hours is & denger sign & the obstetricisns OUme of the most strikiang
findings in PWltﬂli:I is the sudéen rise iz blood pressure frum
» nomal velue 40 180/110 or highors These points sre 00 well
known t0 werrant » lengthy dlsoussions The remsl theory of the
origin of hypertension will be disoussed at sowe limh, however,
..mm it ls of pether recent develommont end das 20t yot been
speeificslly aseoaiated with eslampais.

It hea long been known thed renal lesions are sesoslated with
hypsrtenaion in mephritise The comnectiom botwesn ths leplions end
$he hypertenpion remained obecure uniil the work of Goldblstt {'33-
*54), which demonstreted thet rensl ischemis, prodused by sny mosns,
results in en lmmdicte and siznificent elewvstion in blood Prossure.
The Cindings in slinleel and experimontal hypertensios of yensgl origin
have bees well gorrelsted by Cozvorsn and Pege {'¢1l)s The douon-
ctration by Golddlstt (*3¢), Ven siyke (%), end Coreoren { ),
that the rute of renal blood flow, es detemuined by clesrence of ures,



menol red, Imulin end evestinine, is normel in seny snimels thet sre
- rendered exverimentelly hypertensive, csste eome doudt om the remal
iechomia theorys The experisents of Lewy ('238), Cehroster (*40), end
‘ Hohletsedt {40}, show that renel ifgohemie is not seecssarily the
eeuse of remsl hmrmim, and thes meroly e redustion of ths pulse
pressure in the ML artery, in the prosence of s norusl mess arterisl
pressure ia the remal artery end o noramsl rensl h{l@d flows will csuse
the 1iverstion of venia into the remsl venous blood end sn inoreave

in the poriphorel srierisl pressure, Corsorven snd Page {41} heve
d1scusso’ the popsible mecheniem by wirtleh g reduction in puloe prose=
ure may lesd to the esteblishmemt of hyperteomsion, dut sre sble to
present only eimm-tu; ovidonoe for thelr theory,

The humorel medictors in the production of the vemel type of
hypertension gre ¢onsidered by Coreorsn and Pege {*$1) to de ge
followe: Renln, = substence present in norasl kidnays dut monmally not
liberetod into the blood stresm in detestadble smounts, is prodused
in inorceced quaniities by a kidney in vhioh the hemodynemiss have
basn uppet. Henin slome in Rimger's solutiom, will not ceuse
vasoeonstriet ion when porfused through isoleted blood veesels. There
appesrs to be o cubstence in normal plesue, st the present time
called "renin sotivetop®, shioh combimes with renin to form a thind
substance temmad “anglotonin®, Ahglotonin is g pobent vesowocnstrictor
and epposre t0 Jiffer from most substencee which osuge u iow in
bleod pressure in thet 1% Jovs not lesd $o ¢ decresse (n cutancous

tomparatures It slso ceuses an inersese in the forso of the hoert



bents Whem thin subetunce fe given to nowmel #0gs in suocessive
dones they eppesr to develop o tolerence, e phenomenon keown as
tachyphylexise This toleramce dose ::.z;a% sgeur to eny grest extent

in @oge with hoth kidneys removed or soverdly demsged, indiowting
thut there is perlepe s substencs prodused in the noroe) kidney whion
ingotivetes angiotonin. In e leter artiole {'41) they oconclufe thet:
"The Timel origin of hypertonsion remsine obsoure, for the demongtw
Tetion played by the ronsl preseor system vlerifies sous aspacks of
1te etiology, but, ot the same time, pogos now probleme.” For

other refevences to axperinentsl hypertension the roeder is refevped
o Blalook's ('40) review end Prinpmetsl’s {'40) diesussion,

Pengl fumction. cimee the kidmeys ssem to de intimetely
aosoeisted with the development of the commener fommg of hypor=
tension, endt oimce bypertension is one of the esxdinel symptomg
of eolompsles 1t sowne sovisedle st this time to ¢lseuse briefly
the results of renel funetion Sests in normel end $omsmie progrenciee.
The veriety of reusl functlion tosts in use st the prasent tiue
1o t00 greet, and their interpretetion oo eompliented, %o be
prosented heves Gemble {'4L) has  written an exccllent syllsbue
on weter belauce in whish these tests wnd Sheir slgnifigance are
dlsounsed st lengdh,

Crabires, idbremson gnd Robias (*60) heve yeported on the
offeet of pregnancy upon the excrstion of intrevencus diodrsst in
rebbites Their only notudble eonclusion wse thet the urinery traot

shonges in quodrupeds durimg pregneney gennot be sompersd to those
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oscurring in humpne, Chesley =nd amamn {*30), who have
investignted the remsl funetiom tests during pregnenoy ratheyr
thoroughly, sonasidered the specific grevity test $o Do tho most
sensitive. They found thet when the apesific gravity wes se high

as 1,088 there is epperently no indfestion for doing the othop
tents, singe they wersc found 0 be mormpls They have found thet

the urve cleerence ie the moet generslily spplisadle of sll the

tests studied {uvres nnrmnimnwmua sitrogen, 2 hour snd
frectional exerstion of istrsvonous phencleulpbonphthelein snd the
urea econcentrsiion metio). In eolempetls, pre~eclampsia end hypere
tension they found levels gompeyeble to those obtained in normal
pregoent and nonepregnent women, se sontrssted 0 an almest univegsal
lowering of the elesrence in cssee of Bright's dlsence complicated
by pregusncy. Thoy speeifiscslly warn sgsinst stieapting 1o interprot
momreﬁm testa performed om putieonts om o loweprotein s=1% free
diet, or ures eleersnce on oliguric petients. They Tind, thet as
mepsured by the diodrest glesrence, the yens)l blood flow in eclempeia,
pro~eclampols ané recvrrent toxemie of pregneney is cheretoxisticelly
normals In the seotiom on envtomies) pethology the contradiotory
evidenoo comcerning the pﬁrﬂﬂ-m& of the renel lesions of eclewvels
folloving reaovery wes presenteds In en stiespt to Semonstrete thie
in the intest orgeaism, Chesley ('40) hes ingeniously spvlied the
tests of dlodrest clesrense in combinstion oith oither ures clesrsnce
or imulia ehe&un, to gseleulste what is mown es the "filtretion

frection”, or the portion of plesme whioh is filtered into Howman *g



eopoule ee “"pre-urine.” He found thet of L0 petients with normel
filtretion fraoctions during selempsia only 6 per eont dovolaped hypere
tension, while of 14 petfente sith eboommal filtration freotions,

60 per sent dovelope. hyportension. He hes aleo shown that this
dinminution of filtwvation Cvpotion mey be opsosiated with the glomer
uiey ieslons desoribed ix sclompeiss Joreorsn sué Page (*41) have
eonfimed the findings of Chesloy, end further stete thet whon the
filtration frection fe inervescd the toxemis say be elessified as
eosentinl bypertension, preeemisting or formerly letent, Nomar
Suith (*41) hes recently published sn exceilont article on the
sigaifiesnce of the imuwiin clesronse, dfodrast olesrence end
filtretion frectiom fn normel ané diccssed kidneys whish should be
Toad by snyone intoreeted in this fields Wwillle Smith {'40) bes
Gemonsireted thet fn womun with pre-sclampsis $ho cleersnce of
imnlin 18 prectioslly ideationl with thet of verious hexito)s.

*‘mia srgnes agelnst o cignifiosnt desresce in glomsruler pormesbe
11ity in & dtpocase vhore thickening of the glomsruler membygnes

ie frequemtly obssrveds, le finde no resson to suspect thet o
#ucuel;; conpenssting inoremse in tuduler permesbility hes obw
ssured & deoresse in glomevular permesdility, einge tudbuler Punetion
12 spperently not disturbeds velsh ('48), studying s signifisent ausbey
of norml pregnent end postepartum Pregnsnt women, inds thet the
filtration rete (inulin clesrsnce}, effective remel blood flow
{d1o2rest slosrance}, tubulsr exovotory mass (dfiodrest Ta}, ané

phenol red slesrancea sre not sltered in prognaney or im the puep=



poriwns Utilizing the ssme tests Velben {*42) finds that in the toxemise
the ww-iur exorotory mase is nopmli the effective renal blood flow is
nomal or sbtove normsli the glomexuler filtretion rete is scmemhat recused
whon reforred to postpertum velwsi end thet the filtretion frection

is norma) or low. These authors find further thst fo!lowing delivery |

the filtretiom mwmi toorepsos, in part Leesuse of s fall in diodrast

G;urma aﬁsaﬁ?n nﬁ h&uut érm tmmu mr 7£m71;1;a ;73.71“17';:#”.

In the grour they studied that sppesred to be elinieslly well followinmg
the toxamis this inoresse im the filtrstion freotion remitned within
the normel renges In the group thet developed o pcmamt hypoye
$ension the results of the funotiomal tosts were identioal with thoge
found in essentiel hypertension, among their conolusions Shey mention
that "The view thet rensl ischemia is en cesential fector in the
produetion of hypeortension is opposed by the ovidenco thet in the
progence of the hypertension of toxenie there is e nommsl or even sn
inoressed renal blood flow"s Elden, Sineleir end Nogere {*36) heve
found thet the ures clesrsnce is of no significsnce during pregnency
except thet it may serve to diffeveontiote true eclomosie end pree |
eclampais from Bright's diseese. They foumd during the First thyce
monthe Mmrﬁm thet sbout 50 per sent of the ssses of pre-gclsmnais
and 07 per ““r of the ceses of salampsie had sustelned ovidencs of
renpl deiage se determined by the m:u olesrence Soots Nioe ('S5}

hee found thet Guring aormel pregasncy theve is s tendeney for the
ures slssrvence t0 be slovated, and suggests s» associstion bdetween

thie end the low blood ures nowelly found during pregmenoye It
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pould seocm thet $he rensl fMunetion, or betier the renel bHlood flow,
is Gisturded during eclempein end pre-solempsis, when deturmined by
suitsble tests in the hands of canpetent obaerveres. fmahv doteraingt~
ions, 1f dome at infreguent iawmlq by untreined technisisns, could
only lead to confusion in the literstures Im the sbeence of researeh
facilitios they are inavplicedle to 3he differentisl diegnoais of
hypertension during prognnnoye

The well kmown dilatetion of the ureters during preguesmey rendoys
volueless tho phemolsulphonthalein ezeretion Sest of rensl funotion.

The relstionship batween pregnency snd experimentel hypertension,
pé 1% hes been studied, has been ddsoussed In the seotion om the
snatonicel pethology of the kidneyss

The albuminuirie ssoompenying the tonemies Of pregmancy ie em
ohesure in origin ee albuminuria csourring in other sonditiones Fishberg
('80}, in dlsouvssing hia yeview of the subject of alduminurie in genersl,
inficotes thet there ere two mecheniumg which een socount for the
spearencsd of protein ia the urine., The fivet, wvhich he ddeignates as
"renal albuminurie”; he bolieves due %0 glomerulsr demege ©f suffielent
oxtent %0 pormlt escepe Of the Dlaams proteins. The seoond, whish he
eallz "humorsl elbuminuris”, he believes t0 be due to the exerstion of
oh abaomzel pProtein prosent in the pleowms 50 far as we know the urinery
proteine in eclampels have 20t besn studied by the precipitin methed,
Hewitt {'20), extending the work of Hynd (28), bes showmn thet the
specific rotetion of the proteina apposring in the urine in the pregneney
toxemies 18 the zeme ss thet of sorum glbumin. The nitrogen pertition-of



the urinery proteins in this condition hes not been studied, 2 life~
timo of resegrel eould profitebly be devoted to this subject

Yenoua presgure, Rumge {*28) hee found by dlrect sencmettie
mesturenmonts that the pressure in the oublitel vein snd in the leg veins
iz the enmw in the mwﬁmﬁ wanphe The pressure in the voins of the
ing inoreases obove that in the cublitsl vein during pregasney, to
retura 80 o level slightly below thet in the eubital wein following
deliverys Burwellot al ('38) heve confirmed the findings of Funge end
preconted other dnta whiok will bo discusesd st length lstey, Thomson,
Reid end Cohen {'O9) Mw found ¢ diminution in venous pressure in the
arm veine during normal pregnency, clthough this mever exeeede: normel
limitss They 4id not find eztremely high prassurve during prognsney
toxemies, elthough they did note o slight fworeesds Hurwell {'38) ot
sl studied the pulee rete, systemie blood pressurs, vitel sspraity,
srteriovencus difforence, coniise output, vemous pressure sad totsld
bleod volumes ¥Prom this study, probably the most complete sveilsble,
they comelude the following: “The chief slterstiome in $he cireulstion
of premont women are ewweesseei (1) An inorcesed serdise output per
mizrute, {8) A deeresse in the srtoriovencus difference, (3) 4 riee
in the pressure in the veins of the leower extramitiss, (4) in ineresse
in pulee rete end pulse preseure, (5) A lond bruit over the site of the
Plasenta, (8} An ineresse in totel Blood wolume.® Thoy further state
that: "The demonstrated rhoncmona of $he cireulstion in pregnent women
end pregoent animala, plus the evailadle Imouledpge aonserning the
siractare of the placents, lood to the conclusion thet the chenges in



the eireulation during pregency are in the main 10 be aserided to
two mechenimms! {1) en erteriovenous lesk through the pluosnds end
{2) en obstruotion $o venous return by the sanlerged uteruse™ 7The
findinge of en inoreges of cerdisc output varying frem 45 to O3 per cent
shbowe the normel bue sleo boem reported by %elss {'24), Gemmelteft {'26],
Stender (*28), Sobmids {*32), Grolimen {'32), end Houpt {*27). The
dsorense in erteriovencus diffevenge hes been noted by Weiss {'54)
and Gemmeltoft (*20)e Burwell end his eowsorkers found thet en ineresce
of intraeshdomingl pressure im preguant doge cevesd no ohengee in venous
pregsure uvntil ths intma~ebdosinel pressure resched & point where the
sbecmingt wall Sessme tsnsee They atste that this femsenses af the
shdoninel wall dons not ocour during pregneney, n polnt shich eantme-
dlates common obssrvation in MMM end multiple pregnency,
pratioulsrly in primiparecs
Experinents sre now being plensed in thie isdometory to detemmine

the offeet of s fomorel sriseiovencus flstula om the experimontel
animal, Such @ shunt should simulate rethar olopsly the disturbded
hemodynanics ensmmtered during preguenoye

Intsgegbdoninel pressurn, Pevemore (*l3e'21+*E8+'37), as serly
as 1913, postulated thet imtre~gbdominel oressure wses ineressed during
pregosney end offered experimental svidense to prove his polnt. In hie

work poblished esince that time be hesw oonfirmed his own invessigntions,
and those of Theobgld (*38}, end ettempted te establish » consation

between this ohserved inoreses of proscure and the ovcurrence Of eclsmpeinm.
In ene interosting exveriment he meesured the rectal premsure of e

women iIn evlemptic coma befors and sfter Jposaresn sectioms With the



patieont in the left loteml poeition, before oporetion, the presenre in
the rectum was 36 mm, mereury, {Bommelly 6 om.)s Vhen the abdomon wee
oponed, with the petiont in the supine position, the pressure dropped to
ebout 30 cme, where 1t had Doen 5O ma. before (normmlly 10 mme)s After
removal of the obild the pressure registered wes 10 sme Pgm” T
ptrong proponent of %M fdes that the vissersl iuiana ere the csuse of
the toremia and thet the fncrepeed pressure is the samse of the visesyal
lesionss In 1929 he reported e sese of selempsia which he Sreeted with
epingl enesthesis, beotNé® of the kpown setiom of this procedurs in
relaxing the ebdomingl musoulstuve. The petisnt showed iwmediste symple
cmstis relisf which persistod for ghout £4 hourse Six daye leter the
foetal heert tonss deosme insudible end in two devs further the petient
gave birth to e dest Petus. Tollowing the death of the fetus the bluod
progoure hognn $0 4rop snd following Selivery 1t boceme norasl end vomsined
8oy In 1037 ?nmn’ dovised instrumente by ueets of whioch the intrew
sbdominal pressure could he meesursd with greeter scoursey then with thopo
ne hed used previously, Els studies on normals and during pregnaney st
$his time confirsmed his previous works He deserves oredit for being the
first investigetor %0 notuslly sttemnt %0 determine ecaurstely the intre~
sbéomingl presoure Suring pregnency sad to epply bis findinge $0 o
retionsl sxplanetion of the ovavulsive taxemioss

Reference has elresdy been msde to Theckeld's work demonstrating
that en inoresse of intrawsbdominel presoure in dogs =111 produse hepstie

lepions eimulsting those of humen eclampsie, JIn the shesenoe of say

eveileble nosne of mesouring directly the intre-gbdominsl preseure in
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hunens he hes studied the ehenges in this fector by intweducing balloons
into the stomash end nm‘;m By teking repested mepsurements wnith the
eudbjest in various positions he Believes thst he hes been eble to obtein
nn' averaze of pressures whioh is etstistisslly slgnifioeat. By mogde of
mm‘s oxporiments he hee demonstreted en inezesse 1o fntreesbiosinel propas
ure during pregneney, whieh ho belleves ia a0re mavked in prim&mr&,
ssses of polyhydremnios, end mltiple pregmencye oince he Les studfed
this ordinerily neglected phese of physiolegy retusr ommpletely, o
summary of his more Pecent work will be quoted in full heras le stetos
thets |

"1+ The lntreperitoncsl pressure {P) of an sngesthetined o3
or eet, tiod o ite buek, with 1ts hind legs oxtended, wouwslly lies
botwoon De8 and 140 mmy of moroury.

"8« The pressure at sny noint in the positonosl eavity of an
sninal ot roet Qw squal 0P plus the souponent of the weight of he |
viseora soting on thet point, Whem, however, the intreporitonesl prese
sure fe msrbedly inharj the logsl differences in puamra' bacone inscige
nificent end P is epprauimatsly the seme et whatevor point 8t 1s EOABUYGle

8% The introduction of aélm inlo the peritonesl eavity inorewses
the pressure in the peritonesl savity snd the stomschs

“4s The intreesbdominel pressure in ocets snd doge is vot lneressed
by move than 2 mme of merewsy during yrognency.

*Bs  The intrewsbdomiuel pressure is probably aoh releed 3o sny
groet smouat in bumens during pregosney, execpt in the euee of multinle

preguencys expeeclally If sssoeisted with hydremnies, in o primigravida.



»g, The pressure csussd by the preghent uterus om the ebdominal
viscerg depends on its size end wéight, end the &istribution of its
pregeuye otupopents veries vwith the posture of tho tody snd the build
and musoulsture of the women.

*2, The gize snd welght of the uterus, the slevstion of the
diephragn end the position of lovdosis sceoetated with the letter weeks
of prognancy, render the women liebla to suffer from u!.hm-mria.

"8, The inoreece in venous pressure sffeciing e considereble
proportion of the blood of the hody mey lesd o oupillery dilstetion end
tha diverasion of blood from the extremities through the liver, sod ¢0 en
ingresse in the gonersl blood prossure, {(The remel theory of hyperteneion
hed not been pudblished whem Theobsld wrote thise HReEsRals

"Ss The venous sireunlstion in the smeller velns copscs when the
surrounding pressure exescds by one-tenth the pressure in the wein.®

Paramore sné Theobald heve bLoth performed oxperimente of o
lsborious sné fundemental Sypes Their eontributions to our kmowledge
of the rressure reletionships in the warious organs end esvities of the
hody during pregnenoy is inveluables It 1a regrettsble thet they weve
not familier #8th our modorn congopts of hepstio end rensl funoticn end
the ohenges thet might be produced im these orgeas by the sliered dynemios
they ﬂl;l'l'lﬂc At She present time wo sre ptéempting to discover if there
i sny relation between the intreperitonssl pressure and blood pressure
ia enimele. If sufficient dote beocomas sweiloble it will be apponded so
thto paper before completion,

JSiver fungtions 4 grest veriety of liver fumotion tests hss been

proposed for eliniosl uses It has been generelly comceds? by students



of this subjecet that no one test of fuavtion is capeble of pasenssing
socuretely the ebility of the Liver o porform ite normel dutisss In
wmﬁnt hands the tests of pignent exerotion, detoaifiostion, ebility
to metsbolize earbohydrate, sndé ebility to fomm uree have given the wost

" pocurete rosultc shen conpsred with the miercsoopie eppowarance of the liwep

et biopey or sutophy.

Bgutmen (*31«'38) tected the liver funotlon in normel pregnsney
utilising the temts of lovuloss tolersnce, bile pigesnt exsretion, end
glyoogen roserves lie found st least one funetion and sometimwe all three
tnpsired in the oeeomd helf of pregmaneys Uf sspoelsl interest le the
feet thut during the sesond snd third monthe the glycogen ccutent of the
livor woe lesgsensd in ell gsnce, Botellis-llusis (iﬂh in sn oxcsllent
lnvestigetion, found thet curing nowmel pregoeney the dseminizing end
ureg-forming powers of the liver ere notebly decresseds These ¢disturbanges
ere sizniffesntly move marked during the toxemlas, ompecinlly sclompele.
He compared the findince montionsd sbove with those ogeurring in an Eok
fietuls doge Feuweller ('40) concludes thet the hippurie seld ezeretion

tost, either orel or intrevemous, gives inereseingly lower values as the

 pregnsnoy progresses. In eolambele snd "Bshwengerschafteniore® he found

even lower welucs then he moted fa normel pregnsat wosen curing the seme
trimestors Oross {¥E0) hu’ found thet doorspse in liver functiom ss
Getermined by & werieoty of tests is spt t0 osour during pregmency. Ting
(*24) hes found that the bromsulphulein test is of definite velue in
differentiating Lotwoen nephritis end the pre-eslampiis types of toxaemis,
ané thet the degree of rotention seems to sorrespond with the elintesl
Tindings, FHe sonoludes, in pert, thot Mhe dye Costs, us woll ae the



. studies on the bleod suger and on the ptorsge and mobllisgtion of gluwooes
end levalose, Indisete thet in the tozemiss peculisr to mvemmf there ls
al gefinite impeirment of liver function, INirschemler {*38=*20), utilizing
the intrpvenous bippurie soeld exeretion test, hee ooufirmed the findinge of
the workers mentione! sbove, sné glso found this funotiom to be depressed
in one ocse of hyperemisis groviderum, Selllven, using the bilirubin
sxerotion tost, bee found thet in the firet helf of nowmsl pregneney iiver
funetion shoes no impeirment, but thet during the scocond half there fs e
feorapgse in oxerction in 20 per cunt of ceccds Thoe test tendod to return
%0 normpl following the terminstion of preguspoys Ne believes that tﬁt
tost ond its interpretetion sre too diffiouit o be useiul in rouiine
obetotrie presatice, slthough it mey be of some welue la dfferventinting
betwecn the nephritie and hopetie trypee of tonssdme ,

Stroede ('™2) investignted the liver fumetion, utilizing e “;‘1“,
of tests, of 56 petients who had suffered from weriouvs tomemisss In 20
of these 02 petionts he found thet et losat one of the teste indlested
some imppirment of liver functiom, and in several petieonte liver demnge
wes in€leeted by two Or moye testas Since he performed bhis detorcinw
stionp ot verying periods following the pcbatoment of the toxemis, end
gince he doeg not olessify the toxeules gceswding t0 type, the resulis
ere diffieult to evnlustes It is obvioue from bis resulte, however,
thet the eoxtent of liver damese sufforsd during toxemis must do gregter
then w0 heve horetofore imegined. Hofbeuer {*33), sfter » rether extonw
sive study of the changes in the blood mmg pregoency, csoneg to the
following conoluaion: *Die lstente leberschliidigung dey Graviden stebs
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in ursBohlichen Tuseamenbong: mit den bokemnten VerBuderumgen des Blutsss
stelgerung der BluskBrpershesentungageschelndigheit, inderung des Siure-
Besengleichgoviohites, Anderung dor Xollofdstabilitet, Globulinvermehrung,
Vorminderung der Oberiilchesspenmng, bBacklecobisehe Mrioes”

lopmongl yaristious, Suith snd Swmith (*30«'56=*30='40), Frank
{*31}, sné Rakoff {*30) have found thet during wormel preguency there
i» en ingresse in urinery uqr:atum of eptrogenis sudatencess Following
delivery the amount exoreted repidly returns to normpl, Cohen, Harrien
and Veteon {*35) have demonotrated thet duriag pregmancy the free forms of
estrons snd estriol, nermelly constituting sbout 30 por eent of that
appesring in She uwrine, ere degrepsed to sbout one per cents The meximum
ue;mﬁon of preognendiol {es the sodium pregnendiol glucuromide) emoumte
to ebout 5 to O mge per 54 houre ené oscurs sbout seven deys before the
ongot of the memstrual poriod in the normel, monetrusting women, scoording
o the studies of Stover ('S0}, Browse {'58), end Wilson (*88), s level of
sbout & mge por 24 hours ln the f£ifth weck of pregnency ocoeurs, snéd thle
exoretion rises t0 ebout 18 mge per 24 hours et terms The goBiadotropie
bormone, vhose exaretion foxme the beels of the woll known seohholoe |
Zondek teat, shows the most striking ivoresce during progrneney. nantitetive

‘studies, bosvuse of the lsbor invoived, have deon few ond not t0o yelisble,

They indlente, nﬁrﬂu to the Smiths {¥36), that the pesk of excretionm of
gonadotropie hormone peems $0 be duriag %ﬁb gegond sonth of pregnenoy.

The hormomsl studies mede furing tozemis heve been fowes The Smiths
(*35} have found thet there is o mesked decresse in the axgretion of
estrogenic substanccs in the tomomisss A% term they found the sverege

deily oxeretion o be 3600 ret unite in 21 toxemie petients, campsred $¢



2000 pet uvnite for 15 normi potionteo. In those tozemic petiente the level
of serum sstrogenic sompounds eleo fsiled to show the rise thet 1s charsete
sristic for the normel preguent womane The composition of the setrogenie
componnds sleo undergoes s ohenge during tho toxemime, secording to the
data Obtnined by the Smithe (*38) snd Pinmcus ('S7), the setrone freotion
chenges from sbout BO per cent of the totsl serum estrogenic substense
et the second migsed poriod to sbout & pey aﬁt et torms The retio of
setriol to vatromo ip thue aboug 13 in the lset months Of & normel prege
noneys in pre~eclewpoie end eclemisie this rstio is concldersbly lower.
The exeretion of pregnendiol hus been found by the Gnithe {306} to full
sharply followiag the ossurrense of toxemie mymplanes In one cewe the
Geily exeretion fell from s level of sbout G0 mge %0 35 mge following
the onset of elbuminuris, hypertonsion snd edemm. |

A etriking change hes bdeen found ia the urinery exeretion of
shorionie zomadotropie hormone during the toxomises 45 wes mentloned
above, during nomw]l pregneney this uveuslly resches & pesk et ohout the
socond month, sftor whigh it fells B0 » constent level for the durstion
of pregraneys The fmithe {*24) heve found thet in the pixth month the
aversgo ezerotion pey ¥4 hours for the toxemio pstlent is 1800 wet unite,
and for normal pstienta 600 yet unites In the efghth month the svarsge
yalues were, méw.-!, fvoly 6000 end GO0 unite. They elec found the sonoone
trotion of the serum gonedotropic hormope €0 be highey in the soxumis
petiecnt then in normeles HEaploying oriterie toon scanlissted to discuss
here they conpgluded thet the oxgessive smouate of gonndotropis hormone

present in ths blood ené urine of taxcmie petients origimate in the plagents



end not in the pituilery.

A relationship betwosn the sormonsl chengos Guring prignamy ond
the lute pregassey sccidents ccourring =ith disbotes has been estmblished by
the omishe {'37) ord "hite (*30='40)s These workers hove chown thet the
disbetic mother is prone to hove en sbnormel vime in dlood chorionig
gonsdotropin aecompenied by o desresse in sstrogen snd progesterone duriag
the letter pert of oregeuneys Diebetics in whom these changes 4o not osour
heve uneventful pregnancles, but smong twelve pstiente with ebnorssl
velues who ressived ne thempy there were nine pre-scolsmptie tuxenies snd
three premeture deliveries, with a fetsl mortelity of 42 per cent., In »
series of Shirteen cnoes with ebmormal hormone welues, trogted with sube=
stitution doses of estrogem and progestorcne, toxemis wae contrplled,
prometure deliveries 414 not oeocur, end fetal survivel wes 92 per cent,
Thother these cduommel hormone soneentretions sre the ceuse or the result
of the toxemis hes 10t yut been demonstreteds oince the metedolims of
stercls {e thought to Lo meinly confined to the liver, the demomstirstod
ferengements of liver Nmetion mey ¢ the gsuse of the upsot in hormone
motaboliame The conoentretion of the estvogenio compounde in pleoents,
liver, kidnoy end sdrenel beve been studied, the iiver, either metornsl
or fetal, being roﬁld to contain o higher soncentretion of estrogenie
compounds then aid the plecents,

Oher workers on the hoymonel veristions furing toxemis, whose
otudios have not besn as complete =& those mentioned shove, have deen
Robeon {*37), Oope (40}, veil ('S8}, Browne (*36-'38), snd cdegler {30},
Thelr findings ell confipm those thet huve been disoussed, The work of



Payne ('41) on the exeretion of gonedotropiec wnd estrogenic homones in
the prosense of hydatidifors mole sud choricepitbelioms 1 of interest,

in thet hie findings sre sinilay to those chbserved ian toxcnis.

&8



11. The (uentitative Detominetion of Serum Proteins

The earliest methode for dcteminetion of serum proteins involved
80id and heet comguletion, followed by filtretion snd drying to constent
Qai@at; 2inge this procedure inevitedly inoluded s cortein amount of
the selts end lipids precent in the serum modifioutions have been
sdded, Blermy and Vivers ('23) ené later Guillsumin, wehl nd
Leurencin {(*20), bave used sectone preeipitetion end washing for the
removel of lipide, followed by coeguletion with seid and hent end weshing
with wators This progedure 414 not remove the phospheliplds, however,
end by aching the preaipitete o verisble smount of H'itl oould be
demonstreteds Hobineon end Hogden {*4l) have reviewsd the literature
on the gravimeirie determinstion of proteine in serun, and prosent
s mothod snelyveis which is both convenient end soourstes Their procedure
invoives hest and seid cmtzh followed by weeshing with weter,

seotond snd slcohol. _ ‘

Since the introduction of the Kjeldshl methold of snslysis most
studies have boen based omn this progedurs. Heceuwse  Lie dotermimntion
sspumes » constant nitrogen eomcentrstion for ell protsine of the eume
type, an acoumpition thet we snd others haeve found %0 b- Incorrect for
soertein puthologiesl pers; 1% is useful onliy when proteins of &
imowm nitrogen content sre being determinod.

Beoause of the aifficultiece involved iz the two progedures
mentioned showe, severel indfrect methods have boen proposed fop
gliniecl use, The deteminetion of the cpeeifie grevity of the semrum,
whioh Moore end Vep Slyke {'50) have shown to be élrectly relsted to

the protsin comtent, has proved wvery unsstisfeotory in our hands. The
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dirsot detorminstion of the specifie grevity by weighing roguires sn
immimla lerge emoumt of serum and the use of an analytieal
belgnos, The indirect fetermination by compering the rute of fall
of & dyop of gorum and & 4p0p of s sclution of known spooifie grevity
$hrough « minture of bhrombonzone sud xylene gives erronedus Mrosulis
on gora contsining exeuves lipids or hemoglobine Too, this mathod hes
never been sfdeguatsly compered with either Kjeldshl oy grevimeirie
doteminotiona on pathologie ceres

Hephelomotric determination of the serum protuine following
the sddition of ¢ Precipiteting syent such s comonius sulfste or
sulfosaliayiic acid, s propossd by Russynek {'24) snd Fulia { M},
u.—'ﬁjnt to the inherent errvors of sll neghelomedris dotersinstions.
These consist ehiefly of inebility to sttein uniform perticle size end
evon @ispereian. :

The phosphotungstic~phosphomolybdie sold resgent of W (*28)
hes been widely snd suscescfully usel for the determinetion of gll
types of protoine This procsdure s bused on the produetion of eolor
uhiu the resgent sote zm the tyrosine portion of the protein moleoule.
Ite ohief poures of ervor iz the oece aionel formatica of s precipitete
m:ﬁg the Govelogment of the ooloyr. This doea aod result in » serious
error when using the visuwel solorimeter wut mekes photogolorizmoiris
detomminations worthless.

¥iddoweon {*33) has used the ariteris of specifis rotation,
osmotle sressure, ultrevioclet sbsorption .th. end other physical

consiente, o8 well es nitrogen dlatribution and reoomization curvee,
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in etudying the urinery and serum protolns in nephritis end mephrosis.
Tuohmgn and Sobotke {*32) determined the typrocine contemt of the serm
and urinary proteins in the sums oonditions snd found significent
aifforences, LAlving ond Mireky {'3¢) repseted their work, determiniag
eysiine however, Iinotesd of tthm Tholr findinge ware similars
Goettach and Neoves [*0¢) found thut a;lhﬂn and glabulia lzoleted

from pephrotie sorus gre not completely preciziteted with the antissrs
devoeloped sgeinet normel serum aldbumiv end serup globuiin.

Lnetschor {*40~'4l}, and Longeworth (°*30«*40), end othere have |
recontly begun t0 spply the "achlieren” dtegram primeiple to the study
of the protelias of the serun end wrine in nomsel en? psthologissl states.
Thie fleld fs virtuelly untoushed, yet it hss elreedy vielded much new
and interesting inforastion, '

Kingsley {*ZDe'40), Robinson {*40), end Fine (*35«°38), hove
racenily proposed metheds for the colorimetrie detormiimtion of the
proteins of plesme and sorws utllizing the eolor proSuced whean the
protein i edded $o0 en slxeline solution of copper sulfetes This
resotion is Imhm &3 the bluret resction bescswee bdluret, WigOGEOONE,,
& oondens: tion product nf‘ ures, gives the tests Toe temt is givea by
neerly sll proteins and theiy hydrolysis products oxcept the free
enino ecids, end als¢ by s fow moneprotein substences such as Biures.
The mothod woe firvet epplied to the guentitetive dotermimetion of
urinery protein by sutenrieth {*18e'17), It wes not sstiofectory
os first proposed, heostee 8f the repld deteriorstion of the protein
solution used as stenderds Hiller (*27) letor modified the method,



onploying pure biuret as e etenderds This {s setisfostory when the
pure sobatenes 1o ob%einchle, shich is not elwnys the ssse, with the
advent of the photoelecirie solayimeter, elimineting the necesaity of
having & standerd for esch indlyidusl determinstion, the method wes
populariged for the determinstiocn of servm proteins by Kingsley {'99-
'40)s Leter Robineon found thet dilute Febdit serus, preserved im the
1cebox wigh thymol, qngntﬂc;tiwx.y roteined its chromogonie nyoperties
tver long pericds of times 4t the precent time, then, the sethod ie
spplicedle to both the photoelectrio snd the vicus) colorimetor. Since
thie methad is papid, scourate, ond may be used with sswll ssmples, 1t
wae solected for use in this study, The proscdure of Fingsley wee
foilowed throughout for routine colorimetris éﬁcm&mﬂ-m; 1% wee
ckockod by Fjeldehl suelysis of aliquots of every teath to fifteenth
serunt, For these routine checks the nopeprotein pitrogen ses not
determined, dbut wes pesumsd to constitute 58 mgue. per cent of the
total nitrogen and sn eppropriate mﬂm rafies The Klett-Cummerson
photoslectrie colorimetor wes used throughous this study,
Jotel rrotein. Os) ml. of serum is adfet 0 4.0 ml, of 10 per

cent NeQll from g pipette callbreted "to contein.” The pipette fs
rinped povers! times with the NaOR solution, which e then mized with
the perum by gontle rotstions 0.8 ml, rr one per gend cuﬂﬂ;.mgﬁ are
edded and mived in the meme mancer, The resulting blue solution ia
then sllowed to stend for 35 minutes, & frver shich the eolor becames
quite steble, snd o med in the photoelectris colorimeteor, The
colorimeter meding multiplied by ¢ sulteble factor, gives the protein
contont of the serum &n grems per hundred mle This feetor is determined
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for sny glven eblar;lmtor by simulitsnecous Ejeldahl totel end nom=
protein nitrogen deteruinetions on sliguote of serume es shown in

equation t =z g
R

in wsieh O is the concontretion of serun Protein, im sny deatred wnita,

es dotermined by Xjoldahl enelysis, =nd R 1s the colorimeter resding.

¥han working in tho nerrow renge of valuss encountered in serum protein
deterainations, » dlank gorrsction is wmnocesssery. 4ifter £ hes cnse boen
sepuretely ascorteined it mey be used througbout the 1ife of the mehins,
provided ol course thet neifther filters nor photooslls heve % be replaeced.
All Ejeldehl determiantions wore dons elther is Mupligste op triplionte.
Noa-protein nitrogen wes ‘etemmined in the Folinedu filtrete. The teble

balow gives the rosulte of four typiesl deteminetions,

Kjoldahl nitrogen Protein Colorimeter B 4
in mg. /100 ml, (guee por resding '
Totel Kom= Protoin 100 mle) ,
protein

1200 < 1168 .88 38 BRY
1855 a7 1808 8,148 2300 8226
1le2 &8 ils8 703 310 2]

eas = P5G U %0 263 ‘ 8%

Seventeen such deteminetions were mele on different sers from normel
prognant womens The Penge of wsluee for [ ley bLetween 225 ond 30, eversge
£87, with 96 por cent of she wvpluse being detween 887 snd 228, The

fastor 227 was used throughout thie study. During the course of the
inveetigakion 29 determinetions were mede in whiok the noneprotein
nitrogen wae escumed 1o be 56 mgyper 100 ml. These dotemminations gawe
veluse of £ whioh fall between 290 end 2385, avereging £°%. The sere of
oix normel meles end olght normel noneprognent femeles g ve valuse of

f ranging betwoen 20 ond £3g, averaging 278 Thers wae 20 significence
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dgifferenge botween the two poxas,

Robinaon (%40} hes objectod to this procedure on the grounds that
the golor produced ia ﬁé& iinearly releted ¢o the protein svaconiretion
when the lebter is high. Between the limits of 5.80 and 8,35 guss of
protein per 100 ml. of sorum we have found s linesr relstionship. Wwith
gere in which the protein content had been ertificielly inoressed to
IGQLa gna, per 100 ml. ve found fobinsom's objections to be welids

Albumin, & greet deal of work snd spoculetion hes been dons om
the significsnec of the sibumin/gzlobulin retio in serum, Recause of
the multipnlicity of proesdures for the separntion of these frestions,
snéd the verigh :
sonflicting statements hove boon mpdes The fpot romeins, however, thet
& certein portion of the gfotuin\er the serum ie pruoiﬁltntéd by
srbitrerily chosen concemtretions of iurﬂeus splts. '‘hen determined by
sny one progedure this freotion remeins relstively constsnt, within
eertain 11:13;. for normel inéividusle. In gertsin pethologlewl stetes
sbnomel veluee ore ¢oneistently found. Fo selected Kingeley's mod-
ifiention of Howe's methol for this study begeuse of ite oxmélieitg ané
ropléity. In thie procedure the serum (0.5 ml.) $§ hel? satursted
with Neg80 410 HgO (745 mle Of 22.0%) and $ho mixture sheken with
23 mls of other in o 10 ml, contrifuge tubes It lo them cemtrifuged
for 16«20 miputes et moderste speods Tha prooipiteted glodbulia frection
eolieots at the interfece between the ether end sodiwm sulfete solution,
the latter aantaiﬁing the dissolived aldumine Two ml. of the slbumin

solution are trensforred to s colorimeter tubs containing 2 ml, of 80
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per eont NaOli, Oopper sulfete is edded as bofore end the remainder of
the prosedure is ldentlgel to that desorided esboves W 414 not sttempt
to chook this progedure with Kjeldehl enclyses but did Iind thet cliquots
of sorvm geve reeults cheoking within plus or minus 2 per cent, over g

renge of 5.8 10 440 gmes of eblumin per hundred ml. of serum.



111, The Blood Proteins During Pregnency

The mein objeetive of this work wes %0 study the blood proteinme
during oregneney, end sonsidereble spece will de dovoted to s veview
of the findinga of previons workers in this fielé, TFollowing tnia
will be s presentetion of our original work end e discussion of she
signifieence of the veristions foumde Simee the normsl veluee for
blocd proteins will very mith the mmmx progedure veed the resuits
of any ono worker should be considered elome, snd compared with those
of another anly on ¢ hesis of rel:tive chenges. Howe, guotes by Plass
{*26), romarke: “The ovelusiion and correietion of the verious cbeer~

vetione to ghow absolute differences in the ¢ietribution of the plasme

proteins i difficult besyuse of the veriety of procedures whish have

been used in their estimetion with socompenying veristions in reevlts.”
ind later: "To slngle out da.ﬂuiu velurg es representetive of pert~
foulsr ststes, end sapesially the normel camposition of dlood plesme,
is sxoeedingly uneortsin.” Exmmninstion of the worke of Moore and Ven
slyke (30}, Linder, Lundsgaerd and Van Slyke {84}, Trevorrow (‘4z},
end Usgood ('40), shows thet for most purposes we can sseign the folle
owing normel veluee t0 the serum proteins: Fibrin, 0.20-0.40 guse per
cents globulin, 1.0~8.5; elbumin 3.6=5,8f end totel protein 6,0+8,0.
The aversge ond extrems nommel veluos obteined by our methsé on
thirty-one non-preguent nursing students expressed in gmes por
hundred ml, were as follomas Totel sermm protein, sversge 8494,
extrenos, 8,8~7.37 elbumin, sversge 4.96, extremes 4.7«85,2; globulin,
aversge 1,96, extromes lyOe2.4¢ The anrrow peuge of these nomiel voluves

~
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e¢sh rerhepe be explained by the feste thet these individuals were all
foing the seme type of work, thet theiy dlet was identiesl in quality, Shet
the determinetions were all done over & short period of time, end thet
thelir previous immunclogieel hisgtory, l.0. innogulstlons sgsimet contsglous
disegses, was ldenticsl, snd thet the determinctionn were sll done agvords
ing to ono method snd by one individuel.

The svorsge end extyeme normal valuos obtelned by this method on
thirty nomal medicsl etudents were as follows: Totsl sorum proteln,
aversge T+55, eatremss (.0«8487 elbumin, cversis U.01, oxtiremes 4.,0-0,8}
globulin, evorege £.47, extrames l.$-5,81 The sproad of the extreme wvalues
here probedly represents uncontrolled wverivtions in environmentsl fastors.
It 18 however, guite aleer thet the eversge end extreme vulues for meles

tend to be eigniffeently higher then those for femsles.

Ae Foview of gmﬂwa studios.

A reduetion of the totel ploeme protuins during pregnency hes been
found by Zengamelstor {103), Zengemeister and Meisol {'06), Hokels {'18],
Landsberg ('10), Dienst {*18), Rusanysk, Beret end Hirthy (‘'2s), |
Borguenn {'24), Coetaee {'28), Plees and Bogert {'nd), Mebmers (*2l),
Pafingey (*28), ¥acteen {*30), Deockwsnn end Wegner {°34), Yundslisr, Feyer
sné Nemon {'40), Bidb (*4l), Ztreuss {('38«'35), end Ylass end Yotthew
('28)s 'The study by Plass snd Mstthew {'26) is the most complote in
the litoroture, They find thet during ncm; pregaonay the plsome protelns
begin to foll in the third lumer momthk, or ccsesionally even before thet
period, snd deorosse gratuslly to ¢ minimm &t the ninth momth, after
whioeh there is e slight rise, with the wsluse ot the tonth wmonth ai:iil
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sonevhet below nou;h A fuwther ghurp rise ocssurs st the time of lebor
but in the mext forty-eight hours the protein suffers an dbrupt decrease,
whiok is followed by » gredusl risce to nomel #t the ond of the firat

wocke Fehrmeue, according Yo Pless {'26), found the plesme proteing
practicslly the ceme in five pregnpnt women se in six normel men,

Hefner ('24), using o refrectromotyiec method of suclysis end on arbite

rery nommel velue, reparts thet the totel proteins are definitely inersssed
daring gestetion. His reculis, sc hes boen shown under methods of snalyeie,
ere undoubbtedly incorwest. Lewinsky (*03) found » higher protsin vslue

in vm;r. prognant women Shen in one sonepregnent individual, The graphe

Su the foliowing puge, reprodused from the work of Plass end Metthow

{*28), flluetrete the ehenges which heve boen found by the grest mejor=

ity of workers,

Loss work hes been done on the protein frections during pregnencys
Menet (*18), Fussynsk, Bewut snd Marthy ('24), OCostmes (*25), Plase
and Metthew (*26), Pless snd Bogert {'24), Discimenn end vegner (¥o34),
Bactmen {30}, Bufinger {*£8), amd Streuss { ¥38=938), have found the
slbumin somevhet redused, although Lewimsky { 'G3) reports o slight
ingropses lHafmer (*rd), without meking compsrisons with non-pregne nt
wmen, finds the slbwndn elightly lower sfter Galivery then hafore |
parturition,

Dleast {*18) end Gootzes {'28) find the globulin decresssd during
gestetions Plass ('28) stetes thet Fehrseus also moted this, lewingky
('08), Mmoeynak, Baret, end Hirthy (*24), end Lsotmen (°30), veport

en inerease, snd Hafner (*24) finds s relotive inevesse during pregnency
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with & repld dvop in the posteportum periods Plass end Matthew (26}
find no signifiesnt change in globulin during pregueney.
Genersl sgrecmont hes been obtained om the chenges in fidrine

ogen Guring pregnensye Dienst {*18), Yostor ('24), Orem (*21), Lewinaky

{*03), Trdeing (*11}, Lendsberg {*10)}, Rusmmsk, Berns end Mirthy {'s¢),
Nesece {1076}, ds vosselow (*22), Dieskmenn anéd Tegner {'34), Coetzee
(125), Plece and Metthew {*20), end Placs end Bogert {'24) sll report
thet in pregmenoy the pleems fibrinogen is sugnented, The mejority of
these suthors find o gredual inercsse during pregnsnsy with the highest
wmlnes ot the tims of lgbor, slthough Gyem reported his higheet swerase
ot the eighth luner month, KrOeind's figuree would indicete e rether
nma'r-n during the esrly post=«partum period,

Coly ome csse of sutritionsl edemm oOsourring during pregasnay,
dosoribed ss suchy hes deen encounterod in the litersture, Mexwell ('23)

 stetes thet this pstient hed many of the elisios) festures of selmmpele,

iroluding elbuminurie snd sarked sdemse This potieat wes placed on sn
asdequote diet, nm rapldly, cnd wes svbaeguently delivered of twins.
The blood prsssure weo not roportads

Bs» Remlte of this study.
For convenienoe our d-% has been treatod on the basis of porliy,
aspaon, snd toxieity, {preeclampeie snd oclempsin), end further subdivided

mder totel protein, slbunin, snd globuline Fibrinogon mee not studied
sines the work in the pest hee been guite sonslusive. All of the determin~

ations were dome by the photosolorimeiric biuret method of Mogsley {%9='¢0)

isperibed in the seotion on smalyels, with slight modifigstions of our oRne
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The eolorimetrie determinations were shecked at froynemt intervals by
Ejeldshl enalysic of eliquod portions of serume ALL detes hove boen
ssleulated from the dute of delivory, except in instamoss when M¢ wan
unobtaineble, when the celouletod dute of expeetenoy $s useds Al cosos
of systemie dlscaso scscmpenying proguancy, 1e0s dhhna.ltuxammmlu.
hyperthyroidism, hypertonsive ﬁﬂimnmr dicosee, soute or chronis
nephritis, and gimiler oondiiions, hevs been exeluded from the nommi
serdos. Onsas included in the Soxemis group have hees divided into eoe
lompets o8 preesclempsic on $he besis of the eriteris of streuss® {'59),
reforred to sarliors GSpesimens wore obtuined for euslyeis by venipuncturs
without prolonged ctanis, since etesis hes bosm shown to ineavesss t&lo
concontretion of serum protein,

Nomel presngnoy. sltogether 281 detorminetione of serum toted
protein vere done on 9 norwel pregnent womems Teble I aud Chert I give
the weristions obeerved in this groupe It will bo nosed thet the averoge
globulin value vemsine slmost constsns throughout, et sll times bdeing
slightly higher then thet of nommsl noneprognsnt womsns 7The total serum
protein tende to foll (o o mintmum during the sighth snd ninth month, rising
ropidly tomnrd M1 fellowing delivery., The wmaiues 1ie betuecn 57
ené 7.7, avernge 8.7 groms per husdred eudle osntimoterse The lowess
point on the entire curve represente a decreses of 7,1 per sont fram the nons
prognent avamps, conpared 90 a 9.3 por cont deercese noted by Plass and
Watthew ('88)e The wost movhed chenges ere found in the slbumin froctione
Thia folls from sn awwrege of 4.7 ot the beogimming of the series {evornoe
non=progrent normel 449} 20 440 during the eighth end sinth months, s docvesse
of 18.5 per cont from the svernge mom=prognsnt nomels Pless end Fntthew
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{%2¢+'26] found u dsoresce of A%5 per seat in this freotions Ian the
thirtyeone nomproguant somon studied the sibdumin oonstituted 71.0 per ceat
af the Solel proteins, whoregs ot 1% lowest point in the pregmant ceries
it comgtituted Cl.D per oont, o decrvese of M4 per cont.

Since it coemed thet the sorum proteis level of the subjeste might
beo ﬂiuua %o 'ltmz.r perity the velups p¥teined on the primipere of the
geries wore prlotted seperetoly in ebert 1Xs It 1s obvious from the ohars
thet the ocurves obeined ooincide elmost exaotly with thoge plotted for
tho entire groupe The ssrum protelins, in grems por hundred oublc cente
imoters, wore as followai ¢t0lal, everege 8.V, extremes 8.0+7.7; albumin,
aVoroge ded, oxtromos HuG=5,93 globulin, cversge 2.5, extvemes 340+0e3

Simoo, se hee doon previously disevesed, the serum proteins of the
individusls in » given region tend t0 wary sith the sovson, the wvelues
were replotted mosording to the month im vhich the specimens wore taken
without regerd for the duretion of the pyognemoy, These aye showm 4n tsble
£ end obart I11. I¢ is obvions here that, with the exception of the
period Doscuberelspuary~Fabruary, the sessonal oversme is nesrly comatents
The emall number of doterminations in this Decssber~ienusry-Vebruary group
decrosses the significance of the spperently ineressed velue for total cavin
protoin end serum albumin obsorved heres

Toxpaie Premencys In the five ceses of pro-oclempats atudled, e
rezrettodly emell number, we found the mout merked chemges in pervm protein
level observed in the endire serfose If 1t were not that thoee findings
egree g0 well vith those reported by iv@inger ('88), Flase (¥28), sestmen
{*30), end Streuss (*38-'38) we would be inelined to minimize their sige
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SEASONAL RELATIONSHIP OF SERUM PROTEINS DURING PREGNANCY
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nifiosnee beesuce of the pewoity of gesess In view of the mzhu# forT=
alation with the resulta of the sbove mentioned workers it is our opietica
that they hpnmt the true state of the serum proteins in preesolswwsise
Mauéa of the datn obtelined om these csses i Gifficult. Teble B
ligsie the findings stetisticslly but provides no meens of conperipoms Ohawd
IV gives some 1doc of vhe relationship bdetesen the serum provein velues of
these toxamic wamen snd those of mormsl prognent wnd non-progient wosen,
T™he serum protoins in grams per Bundred mmi# contimeters, shortly before
and ot delivery, vore gn mx«i: iuhi, average fe0y oxtremog 4.0=8,4}
elbuming svorsge S.5, extremes Z.0es03 glodulin wes not oslouleted sinee
the veluos 412 not very eprvesisbly from thoss found in sormel pregmaneye
The fell in tots)l proteim rnl the aversge velue obtoimed im norwel non-prege
nent women is 1848 per cent, the foll in sldumin sceording to the sume
stendord 1o 35,3 por cents The totel prvtein is 138 per cent lower, smd
the slbumin fractlion is 12:5 per cont luwer, then the lowest everess valuse
obtelned ut sny time during novmel pregnencys In these eases the az.un-u'
oonstituted 0245 por comt of the totel protein, siving en slbumin/globulin
retio of Je80s (Opse mumber 4, vhioh shows the lLeast lovoring of the slbumin
snd totel pni&u, vas She mildest of the Tive sases obsorved, 7Thie patient
- bad a lebile blood pressure throughout pregnency, showing ehsnges in the
diastolie prossure of 2040 mue Of moveury over periods of o fow Lourse
&he wes Inoluded 1.3 the series serely Locsuss of thu# bordexeline pree
oelomptic symptome, end »% no time epoesred to Do more then mildly "tomie".
The osnes aro all dlsouseed in detall im tho stteshed protoool,

Hogborns in 80 fur es we know no ono bes ctudied the serum proteins of
matorsel end aord blood et the time of delivsry. Doosuss of the availsdility
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Tedle 3. The Serum Proteins in Tozemio Pregnsudy
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forum Protein
A | Hemarks
Be8B 87 £eB Geined 6 1bes iu 1 uite DBoPs 120708,
Be2 el Beb Heudsohe, gunorvlized edemm, B9,
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Seram Protein
b
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ping from 1607100 to 120/80 in 24 hrs.
De3 3.8 R Nio furthsy pertinent dats svellsbles

Gall a7 20
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or e~ e oA —

B.0 hel Eed

8s0 347 243 . BePe L58/100, mederate edems, hoepitelimed.
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of meterial during the period in whish the preceding studies mors being
wede, ruther then the hope of cbtainisg sny cignifiewnt informstion,

wo parformed 1t deteominstione of this tyves The meternel dlood was

- obtsined by the usosl sethod, Immodfistely sfter delivery of the ghild.
Tho oord 5lood ase obteined Lumedistely after the seoond stage of labor,
The deta obtsined ie precente” i3 Teble &s

- Teble 4« The Sorun Proteins, in Creme per Hundred Cubie Contis
moters, of umm_z snd Cord Blood st the Time of Delivery.

s ol e ST '
racber T buain G meﬁm

i Coll had BeB 0 &45 2.1
& T8 &? £.0 P4 4a¥ PeB
. Gtk &l Zed3 8e3 4o a1
B €8 4l 20 Ged 4sd 2,0
-] e Bud Selk Ba1 4ol 20
6 Gl dod " 1e8 el 3.8 1.7
7 8a8 45 Fald e 43 1.7
8 Ts1 % % 8.3 Sa 8 Ze ¥
9 S5 T ¥ C B0 8.8 %P Be8

10 Bud 39 " HeB 8.8 b 1.6

i1 8.0 43 1,7 6B 4e6 1.9

}8 BuB 3.8 a0 $:0 43 1,9
3

O R B S < I

The individual detorminstions show some weristion, usuelly sm inoresse in
totel protein snd glébulin in the msternsl blooés The slbumin veluos arve
nearly the same in both msternsl snd cord »100d, and when the series is
sveraged they sre oxeotly the seme, The ceeurrence of o lower level of
globulin in most of the ocom bloods may be sseribed to the mowm deflolency
of entibodics in the soeborn. The moat remerkable festure of the shole
serton ie the close aorrelotion betwenn meternal and fetel slbumin, fndiow

sting Glsai‘n delicete ocamotic Balsnoe i me inteined seroen ibhe plsconts



IVe DIscUssION

1f tho resder is unfortunate emough %0 have rsached Shis poiat in
$his dissartation, he may bde ccnsoled by the feot thet it ip almoet finighed,
Ve have ettemptoed $o procsmt evidense, soms s@aittedly airouwnstential, thet
the sospslled "toxamie of pregnenoy” in 485 trus form is nothing move thanm
e olinieally vioible ond oxpggeretod nenifestation of the bioshemiesl
shenges thet pcoompsny avery pregmanmsys It is our belisf thet the enle rood
utorus with ite &ileted simeolds introtuces both stetie and dynemie
fectors interfering =ith the elreulstion to the sbdomingl vieoers. By
Prossure, both direct and trensmitted, on the mweenteris end portel
vossels 1t interferss with the sbeorptica and mmm metabollam of
carbohydrate, fet end protein. In shunting of s larse portion of the
dlood ia the sbdominel sorts throush tho uterine erteries, sinueoids snd
veine to the inferior vens cuve there is ¢ dwinution of $he effestive
pulse prossure in the kdnoy, with resulting hypsrtensions This 1s of
eourge sbetted by the pressurs of the uterus on the rensl vessels, We
hu; $han, the footors npoossery for the mzu of hypesrtension,
alouminurig snd edempe

Interforence with portel flow lesds to an impetirment of liver
funstion, hindering on slvesdy Overtarsd mschenisn for the eynthesis of
protein. Thie in turm losds to & depletion of the scrum proteliae, parte
icularly of albumin, with & disturdunce of the Gsilcstely bslansed emmwtic
relationshin betesen the plasme snd the extrecellular fluid, This odore,
which we see only on the surfeee of the body is simultensously permenting
8ll of the orgens snd tiesuss, resulting in further interference with their
funotions. Edeme of tho brein resulte in coms snd convulsionsy as £t deon



in other conditionss fenal edums fo the osnuso of the sloudy swelling dusgs
ribod by the pathologists, and prob:bly scseounte for s vovtion of the
hypertension, elbuminurie end oligurie. kéeme of the intestinal smeose
rosults in lupeired sboorption of metebolites insluding emino soidse This
lends to s grester protein cefieiency end mrﬂur odona, thoroby instite
uting » "vielous eirsle™ in the dermngement of protein metsbolism, Tdemg
of the lungs intorfores with meaxmtion of the blood, which in tum slows
metebolie porcocses end may give rise %0 en seidotic steto.

The éisturbsnoe of remsl hemodynwnies results in the eppesrence of
byportonaion, with an cooompsnying izovesse im the fﬂt-ration progeury
aveilable for forsing Cludd theomeh the snpillary sslls. ™he fspalsed
renal function due to pressure, edems, snd perhepe the sotion of the veso~
constrieting sgont prosent in the eireulsting bloody leads %o eelt retention,
This retention of selt in turn requires thet more weter must be reteined
in the tissvee %0 proscrys th'n Lsotonieity of the extrpeslilulaer fiuig,
esueing en tnerecse in the odomne

Gbviously there must be predisposing feetors present in the mete
ems) organion, or oselsmpaia sould be swoh more prevelent then ii Lo
Some of these fmotors mey be ss follows! Wul$iple pregnemey, polyhy~
dremnios end hydetid molej o protain deficient dlet; restriotion of
food end fluid, plus oxtreperenteral céminictration of salt poiutiom}
enotomiosl sbnommelities of the sbdominel visoers or hony pelvise

The trestuent of this eondition, w»ith ite high fetel snd matorms)
mortelity end its predisposition towsrd hypertession in those who recover,
1ies rot in tresting the setive diseese tul In preventing its ocourrenso.

Vhen this l¢ imposaible the most motive therapoutic megsures evailadle



ghould bo instituted s s0on so the presenee of the sondition is Gisooverods
Prevention involvss closely following the weight, blood presoure and
arinslivele of every pregnant women, of insisting on sn sdequate édet
throughout prognsney, snd of doudblimg these precsutioms in caces with
eomplicetionss Thorapy slusys conflots of sumbating weter retention, rest
and gedstion, end stmetines of intorsuption of preghancy, slthough this
last 15 soldom necoscerye
Combeting weter rotoutions This Lo Beet scoomplisbed w elininotion
of sodium shloride from the diet pnd, 4&n the prosence of sdequete urinery
output, by sllowing tho petlent to érink se wuch weter oo she donires.
uiy weter whish the padient 3akas Luto hor syetes, 1€ unssctsponied by
selt, muot be eclimineted by the kidneys, end in so doing will remove selt
whioh is slrecdy presont in emossss This ls oaw condition in which meter
is en oxceollont dlureties Ve have found 1% advissble Yo sdminister
negnecium sulfote, 3 greme dpily in theo moming; in e gleos of water,
This small dose dogs not have a cathartic cetiom, but eids fn dGehydration,
end pote s u mild sedstive, Ae a further spid in sombeting weter retente
fon the foeding of e high protoin &et, 100-200 grems par dey, is adviow
able. If the patient's ebility to form seryun proteins is not aMttbly
impoired thie will pssist msterislly in ingressing the ecllold osmobis
pressure of the blood snd in elimineting ofems flulds The urea Tormed
in aning celd dreckdown acts as ¢ @iuretiscs "hile 1o work hes boen dome
to dete, the intrevencus edministretion of humen plesme would seem to
be en ideel mesne o¢ ineresaing the lowered solloié osmotie me.
Beet gnd sedetiops This is essily uihim by putting the petlient
to bad, in the hoapitel if deemed mdvisabley snd sdmingstoring o mild
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sefiatives Phenoberbitel end oblovel hydrete have provided sufficlent sedst®
mn in the ceres wo have Ifollowed.

Iaterrupticn of progancy. This ie the mosh importast, snd moet -
mmmm question to deoside in the monagement of g wosmpn with eerly
toxemiss JXu this logslity 1% is seldom, if ot sll, consideved before
the period of viabilitys From the stendpoint of the mother snd of the
fotus 1t is of paremount fmportences Fetsl nmortelity is high in toxemia
of prognanoys Moreover, the studies of Peokham (*33) show that fotel
mortal{ty inevesses in proportiom io the severity of the toszemis, end
that the highest fetel mortelily oscure in the ceses sllowed to progrees
the lomgect time siter the sppecrence of toxemips From the matoragl
standpoint ome must besr in mind the fact previously discupesd thet the
proportion of womon with Staxenmie who eubeoguently &ovelop essontisl hypere
tenslon, and éie premsturely es s result of i3, is excecdingly high.
Pookhem ("¢l) has regently shown thet the incidense of eubgecuent hyperw
tensive dlassse 15 greater the loager end more govers the toxemise It
io my opiniom thet if the petiont i3 definitely before or after the period
of vlnhxxitvy end doss mot atyikingly improve on the messwres recommendsd
shove,; the preognsngy should be teminstod ot onges The only exeuse for
delay ie in cpsea shere & short iait would bring the fetus %0 the period
of viability.



Vo SORNY

The cbjeet of this invectigetion wes to élsgover ﬁmﬂm- or ot the
valuce yeported in the literature for the serun proteins during normal
snd t&m&e prognancy weré the rule rether tham the exception, and if
they wore of commgn ogpurrense to investigete t)w‘ feators thot night
give rise to theos The edudy involved & rether extensive roview of the
litercture on metabolie dleturbenses owenrring during pregngncy, which
has boon inoluded in the introdustion,

Hormel subjeets were eolosted ot rendom from the potienta presont=
ing themselves et the Prenatel Olimie ¢i the University of Oregom Mediesl
fohools 411 osses of texonis proguency ensountered in the olinle vere
reforred to the suthor for study end treetment durisg the period of the
investigation,

Vonous blood wes odtnined without prolonged stasis st the time of
the potiont's regmloy visits to the presstal elinio. The serum wou
removed snd anclysed for totel protein wnd eldumin by the method deparibed,

Hormel cerum protein veluws wore odteimed by snelysie of sere
from thirtyeone heolthy nureing students, These mgree well vith the
veluss reportod im the litersture, '

A t0%al of £06) determinstioms 9m the sere of Yﬁ normel pregnsnt
individosle leeds to the following conelusions

1« The evorsge wolue for serum globulin remeins slmoet constsnt
throughout pregianey.

B» The everege totel protolin tends to foll from She nonpregnant
level at the beglming of pregnaney to o minimus during the oighth end
ninth mth, rioing r:pidly to norual following delivesy. 4t ite



lowest point this represented s decrvase of ¥.) poy ecnt from the non=
pregnant aversgos

5« Thies decresee in total protein is confised primarily to the
slbumin frmetions The albumin decreased Irom e monprognant svers@
velun of 449, 50 440 grsme per hundred cubis ventimeters, end reprosested
s denrepss of 15.5 per conts

4¢ Theoe weristions in serus protein sre not sssocisted with

parity or senoonss

4 total of 70 doterminetions on the eerum of 5 pre~etlempiie
individuels leade to the folloving conelusions’

3+ The valus for serua globulin i norssl in this sonditions

£+ The everuge welue for totel protelin in thess oeses wes 13.8 .
per cent below thel of normal wonen i the scme stege of pregnenoys

S This doorecso in todsl protedis wee confined to the olbumim
froctiom, it being 12,0 per cent loser then the lowest sversge welue
obteinod ot sny tine during pregnancy, aud 333 per cent Mr then the

notmel nOAprognant SYSYoghe

A total of fiftesn deterwinetions of serum proteins wes porformed
on sgmples of matornel and cord serum Gdtainsd simultenecuslye Slight
difforonses vere moted in the totml protois comtont, which were ehiefly
dus $o verietions in the globulin frection. *!h- elbunin content of
meterael =nd cord serum Wwso nesrly identicels

T™e significonce of these changes, thelr relationship to the
metaboliasn of the orgrnism ae ¢ vhole, ond = scheme for the menegement

of taremie of pregusney, sre éiscusmeds

¢
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Via PROTINOL

Osse Noe 1, umit Hos 114808, .in 18 yoer old prinipere with o
gonarvelly contracted polvies No history or remsl diseeses Mo familfel
history of th. The pregasnoy progressed without inolident until
the olghth lumur month, et ahioh time there wie e repid inoreasse in weight,
sibuninuris, besdechs, genepelized edems, end epigestrie vein, (m e low |
solt diet in the hoapitel the visidle edems regeded su¢ thore wes no
further gein in weights The blood pressure, howevor, stesdily rose from
120/68 et the omset of her symptoms to 145/100 Suring the ninth mouth, et
which level it remmined until termy After a trisl of lebor ahe wee delive
eved of & miml infent by low servienl seotion, The bloed pressure
dropped within 24 hours after Gelivery to 120/60 snd remained there during
hor atey in the hospitals & mild Gegree of slbiminurie pereisted i‘oliw
ing pregnenoys The petient Rus not boon seon sinoe she left the hospitals

Caoo Ho. 2, unit No, 113814s 2 19 yeer old primipers with no phye
sicel abnormslitions Neo history of remsl disesse or femilis) hypertession.
fhe weo perfeetly well uutil late in the sewenth lumar month, at whioh
time cho deweloped a feeling of disccmfort in the upper sddomsn mcoampenied
by ¢ mild Mné of genoroliced edomss At this time her blood pressure
wee 108/00, there was n0 slduminuriss She wee meat seen serly in the
ninth lumer month, ot shich ime her blood pressure hed rlsen to 180/100
end there wes s moderete albuminuriss She wes plaved om & selt free dles,
bod rest ané s nild sedution et home. Aftey two wesks of this regime her
blood preseure hed drepped 0 130/00, the other symptems vemsining unehengeds
Turing the next week hor Llood pressure rose $o 140/08: Ghe pregented no
generslized odema, but there wep ma_wtw elbuninuriss She wes hospitslimed



end pftor five deys vith no chenge im her aymptoms hed & spontensoug pree
meture lsbors 4% this time the bleod ures nitrogen wes 18 mgnes per 100
00y the alkeli veserve 72 wolumee per eemd, blood dextrose 132 mguss pey
100 oo, ond the blood sodium chloride 480 mgms, per 100 ecee Her dlaod
pressure immocdistely dropped to 120/80 from 160/100, snd remeined ot that
lovels Ten daye following delivery the bdlood ures nitrogen wee 20 nguse
per 100 ons end the ures &uamaa, naximgl, was 73.4 por oent of nwormsl,
On dlscherge fram the hospitel 18 days followisg dolivery there wee a
alight slbumisnrin,. Ghe hos not been soen sinses

Case Noe 5, unit lNos 112874 An 18 yorr old prisipsrs with no
phyeiesl abnormelitieas o history of rensl disesse or femilisl hypsse
Senatons iHer progueney progressed mormplly until esrly in the ninth
lunsy month st whick time her blood prossure Pose from o noymsl lovel to
182/100, she doveloped » headeche end epigastric peim, end there wes o
opld goin in velght nceompenied by generelized edomes At mo time did she
hgve eny serked eclbuminurise The blood preossure verisé between 168/100
snd 140/108 after o five dey poriod of hoepisslisstion on the regize we
heve recommendod, Beesuse of the peristtent hyportonsion ehe wes medieslly
stimaleted and delivered of o nommal infent. Zhortly before delivery the
b100d ures nttrogen wes 11 mguos per 100 06e, &nd the blood dextrose wes
6B mgmes per 100 oc. Following @elivery the blood pressure dropped o
122/80 secompanied by & dlsappesrence of the other eymptamse

Gase No, 4, unit Mo, 117888, 2 £2 yeer old primipers with no

 hysioel sbnomalitiess No history of rensl @isvsoes Mother hed hyper
tension, Throughout the ontire pregnency the blood pressure wes lebile,

Verying over o wids range at hourly latervelss She had 10 elbuminuris



T

et sny time and no systenio symptomos - Che was hoepit Qtlmu late in the
ninth luner !lﬂltl begause of g blood pressure of 138/00s After thyee
deys rest in bed on the recamended regime the bdlood procsure dropped to
120/80, dut 1a view of the previous fluctustions 1ittie significsnee cen
be otteched to thise She signod hor own relesse, sgeinmst our sdvies after
e short pariod of hospiteiizetion, She reentered the hospitsl cgmin in &
fow dsys in cotive !.l\ﬂ,'- with o blood pressuve of mfm. 2ibuminuria
veried from mild %o modotwte during the weoks immedistely preceding ead
following deliverys Shortly bofore delivery the dlluticn and consentration
tost wes nowmel, in spite of the low celt atet, ond et the seme time the
uree clearmnse wao 60 for demt of normels On Alssherse from the haapitsl
hor blood preasure wos 120/80, no olduminuris.

Case Hoy B, unit Ne, m. & B0 year old primipere with ne
shysiosl ebnomelitloss Mo histery of rensl dissese or femiliel hypere
tonsion, Throughout pregnency there wes u gredusl inerogse in the disate
olie pressure, from 120/94 during the third month to 126/88 eerly in the
zinth momthe During the oighth and niath months thore wes e modorate 3o
severe slbuminuris. Hor welght insresssd very repidly during this pertod
and there developed morked gomeralized efemse 2% _its naximen, shortly
before delivery, the blood pressure wes 160/98, but replddy fsll to 1268/96
following delivery, Lebor ves induesd a Littls bofore full term by rapture
of the mesbrsnese  che sontinued %o have mild slbuminuris for two months
:rcilum Miwry.l sfter which time the urise docome mh

LA
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