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F:3
SURVSY OF SONTH T OFANY (NOWLADGE OF
BLOOD GROUPLIG 45D IT0 I POFLGCo L BLOOD TR FUSION

Blood grouping h-s emerged from on obscure positio- to o-e of

forenost importemee to medicel sciemces At the smo time it hes beoome
of practical usefulmess in ethwologionl study, i» the dotermissation of
parentnge, end in the solemce of crimimology. Comaiderstior of the sube
joet is confined hereir to blood groups inm rolotior to blood tremafusion
singe thet is porheps the wost preotical spplicstion of our pregent kwowe=
lodge of the groups, slthough it is posaible that iw the future blood group-
ing nay bocome equelly inportent to pathology =w=4 physiology.

| As in the ovse of wost contributions to solonee tho subject hes hed
o intorasting history of discovery smd developmewt. Uhile workimg ir = mode
issl l-borstory ir Viewro, in 10G0, Dr. Kerl Lowdateirer discovered ibet whew
the red "lood cells of ew imdividual wore mixed with the serum of smother's
blood, agglutin~tion somotimes ocvcurred. This resctio- happowad only whem
the red cells of certaim porsoms weye dxed with tho serus of cartmin others,
Lendstoinor recognized this isohemsgglutimetior as » comgowital owmtigowmie
difforente botwee- individusls of the husem sposies. Upom further study he
fourd that there were two »orunl eetigers iw crythrocytes swd two correspons
ding mtibodies i» hunen soeyn. Jiwce s porso- night heve ome 0 those miie
gons in his cells, or he ight heve the other, or both, or »either, it wes
dotornired that thore are four kindo of porsoms i the world im respect of
the two smtigoms, »md thus foiu- blood groups. Ubviously whotaver emtigen o

perason hrs im his cells, the eorrosponding mtibody is miscieg 1= his serum;
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otherwise ho would ngglutimnte his own gells. “lso whemay ¥ ow emtigom is
sbsomt, the correspomdirg swtilbody is presewt iwm the soyum. Uefortu-ately
lpss in Ameyica awd Jowoky i~ urope imdepe-dowtly -unbeyed the groups ewd
reversed groups I end IV, The rosulting confusio- lod to adoptior of Lend-
steiror's lotter system whioh is wow imereasing i~ use. Howevoer simce 7683
oi‘ amorieca» hospitnls still use the loss aystem, the problem is »ot owtirely
sottled. The aversge distributior of the groups among Suropeems omd Anerie
gmms, using the lotter olassificmtiom, d4s: 0 455, A 485, B 104, md AB 3.
The smoumt of experimentnl work which the several bloodegroup discoverers
414 i» order to =~rrive at their comclusioms is estouniing. Jemsky's cless-
ifisatior is bused upom 3L00 "crosse-sgglutiratioms” ins which he used sers
from 30 individunls »wd corpuscles fro 99{" Other porsons bosidos Londe
steiver, Jonsky, =md illoss who nade eeyly discoveries of the blood groups
smd contributed to the k-owledgs of them'nra Shattoek, Uecastello, Sturli,
lloktoon, Bomstolin, end Hireasfold. :

For the practiianl spplicntio~ of blood groups to trewclusio- horye
edity is of importewmce bocnuse with s k-onledge of the formules of heredity
wo ¢on undorstemd thet relotives are sult tle as dorors for blood trewafusior
o»ly when they posseas coupntible bl od goups. In the past newy fotalitiocs
have ocourred dues to ig-orsmee of this fsct. 7Th-t the two sggluilwogora are
Mondelisn doniinent charecteristics hiog been demonsireted by von lungorr and
'uirmreldf. The inheritsmoc of blood groups hes beenm ctudied extemsivoly ae
momg all races end founmd to be explaimnble o~ the beals of rmltiple -lloloe

moxphs.

L. fZewvedy, J.A.: Isohemegslutimetion. Joumal of Imuueclogy. LO8L, 20, 117.
2. Ottemberg, F., and Deyes, D.: The | The leredity of tihe Hlood Groups. The Yewer

i it Mo

irovledge of Baotoriology amd Im unology edi tod by Jorden ~wu ielk, p. 907,




.

3e

Ofton r0thers emd i-femts have been founmd to bqlmg to irconpntie
ble blood groups. Fegerdless of this feet, ~gglutinmntion tetwee~ the blood
of tho mother mmd that of the fetus i» the plec wie wovar ocburs].u This fect
sould lend ome to the demgorous Iolse comglusior thet it 12 w-weocse ry t0 use
soap~tibility tests i» trowmsfusing blood irto ‘nfowmts. The foot thet sggluti-
nation d0os not take Plecs betwoen bLoods of mother md infrmt does mot nerm
that 1sohom§{.:gl.ut.1-nuon gm0t oeaur botweew mm infent emd wy other irdivide
usl. For there ney be s sclestive permeability of the plegowia which excludes
the possibility ot mothorefotus izohenmrgglutination, thus neking om oxceptior
to the rule of lmompntlbnlty?‘ The totol sbaewmes of =gplutinims in tho sorum
of the wmowly bom, however, ¢'n not be uphclds 2 baby's serun, thorefore, mey
ng;;lutinate the tremsfused sells of a domor of an imcompntible group, “»nil 8
beby'a erythrooytes oy well be ogglutimetod by the s vm:-:: of em imcompatible
domor of high titex.

Iloheungglut.viwogens oy usunlly detectsabl : in the red ceulls et birth
but osémsionally this temtative group may be clhiewged. Owao they are perasmont,
btlood groups are balieved to bo stable throughout 1ife, Co-irrry to agrlutinoe
gona, iso-ngelutisine ave rorely prosemt in the serun Qt birth, but mey bocome
established -t any time during the first year or two of life. ¥From this ome
may seo that while ir mewy cmses w»o resctior would osour im the absewce of come
prtibility testas, the fect Yeneiers thet youeg chndren mny have the blood group
definitoly aat!&buaha_d?. Thus the seme gareful procedure thet is used i» choose
irg domors for adults must be obascrved iw preperimg to trwofuse bLlood into ive

fnta,

1. Smyder, L.i.: Blood Grouping i~ lelation to Sli-igel and Legel ledicine. 18,
Z. 1bid. p. 19,
3. Ibid, p. 19,
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Today eli~ioel indicetioms for tremsiusion nre newy smd veried.
This 4s due to the iwmeressed unmderstewding of the blood groups swd thedry
application to tremmsiusion, with the resultinrg adveomees in the salety of

the operstion. We 0nn themk the Yorld Usr for our imerossed knowledge of
blood groups ewmd tremsfusion. Until then little attention was paid to
blood groups i apite of Lemdsteimer's discovery thnt nearly all of the
severe yesctionsz thet hed beem reported were due to the fectors involved

in isochemsgglutinstion. Durimg the early pert of the war mamy trmsfusioms
were fats~l becsuss of the sgglutiwation recctior otcurrirg i»n the potiomt’s
blood vessels due to the use of incoupatible donors. The necessity for
lerge wunbers of emorgonoy tramsfusions brought tho problem shaxply to the
fore; this resulted in Londsteiver's lorg-igrored sdvice beirg hesded, and
trensfusion beerme the first resl practiesl «pplicatio» of blood grouping.
During the Wer tromsfusion wra orly s curative measure to replace blood
suddewly lost from the cirouletiom due to woumds. Todsy, however, tronse
fusion is used often 8s n psllistive measurs insteed of & Gure. Tremafuse
ions in csses of plegimtal hamorrhage =wd other suddew lLosses of blood ie
commection with ehild-birth have beerw highly successful., It is o wise pre-
gaution to have coupatible dorors sveilasble for such obstyeticsl cmergenmcles.
lemorrheges resul ting from "hemorrhegie” disesses sre also indicatio-s for
tremsfusion. It 18 well for s hemophiliec to kemow his blood group sed hnve
oonpntible donors available at nll times beosuse e smel!. emourt of tremsfused
blood will brimg sbout hewmostesis in c¢nse he is bleeding. Other indicntiors
for blood tremsfusior nre per-icious swonis, melwutrition in inlemta, septic

gonditions, snd carbom mowoxide polsowimg.
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The methods used by hospitels =md dogtors for blood grouping are
based upon the sssumption which I heve mede so fer tint there are only four
isoengglutinie groups. Thess typhg'mstn are devised so tiat oach blood
tested falls into omne Or the other of these groups, thus moi-iairing the Une
questioned belief that every perso~ belomgs %0 ome of the blood groupings.

The test for the blood groups is mede by miximg suspemaioms of erythrooytes,
usu~lly under the uicroscope, with various sorums, ecch of wilech is kwowm S0
have a certain isoeagglutinrin., If eny scmun produces hemegglutivetio-, the
colls must eontein the sgelutirnogen which theat particular isoe-sgolutinin age
glutir-tes, In readirg the tests, the following rules will ew-ble ome to tell
the group for ¢ertain. If vweither test sorum sgglutimates the oells, the blood
is group 0. If only group B serun agglutinetes the cello, the blood belowgs to
group A. If only group A serum »gglutinetes the cells, the blood belorgs to
group B, If both serums sgglutinnte the cells the blood Lolomgs to group AR,

Fegent blood work hns showen thet the divisior of humen blood into
four groups is »ot o3 simple a8 was first believed. The resso- for this is
that there aye tireo olasses of e:geptiona %o the four groups. Thay are:
first, three »ew agglutinable factors, omo of whieh possesses a rewly discove
ered spacifie extrye--gglutining second, a series of phenouews involvimg atypi-
enl reactioms such ea pseudoesgglutinetion, ~uto-sgelutivetion, swd "cold"-
aglutination end thixd, ndditiors to the four origiral groups in the fomm of
sub-gicupa, due to the elleged prosence iv cortsir bloods of sdditionnl 180w
sgglutinnting elonewts. These exceptions aye s0 gompliceoted that the ordivnyy
hospitel techriciew mny proi-bly »ot understewd the theory behiwd them, These
exgaeptions do »not rowdery it -scessery to mcke smy defimite cherge iw the stowm-
deayd scheme of grouping, howevor, but only to eormuider to be possidble sub-groups

er@ odditiomnl groups. liowever these excuptiv-3 should enphesize this fact:




w ~tover the ulti ste o teome of the gquestior of sub-groups =wd sxtra=sgglu=
tinins smd addifiomal groups, the prosent urcertain status mekes it o precti-
aal nooeéaity to slways perfors direot blood matehi~g tests inm edistely before
tromafusion im nddition ﬁo deternining the groups of domor emd resipiont. For
there have been inatemoes iv selectior of domoras for trmsfusio-s of irreguler
ngglutinatto-; which oe,!;tslnly were due to one of these three exgeptio-s; if
these were ~ot discovered bvefore the st-rt of trewsfusior, such o dowor might
have beew used with perhaps =~ i~ uricus msultf 3 Lawdnuiner snd Levire have
found that irregulsr sgglutimation resetioms ors ususlly wesker then true re-
aotians?. #ith regnrd to the prectice of tremsfusion, they stated tm-t_ ir seve
oral instonees in whioh the gerum of the reaipient cormtsined irreguler sgilue
tinina for the blood of the domor mo unmtownrd symptoms n¥ sll were obaervnd?.
The fitst exception to the treditiomsl blood groups is the presence
of three mew sgglutinable fectors im blood; those are smtigews which sre dise
t2iduted smeng the four mejor blood groups, smd ame known 88 M, *. and I sgglu-

tinogers. Their smtibedize mey Yo srtifisially predased by lmuuizieg robdits,

By meems of those smtidodies it is possible %o almesify persons =8 %o their M,

M, amd P anﬂgo-a. o one has yet been found who léoks both the il end ¥ mnti-
gen but the P sgglutirogom is foumd less frequemtly.

Singe no worual sgglutining ayre fourd iy humew sora ageinat the M
mmd * sgglutinogens, their presonge need »ot be conasidered im blood tromsfuse
ions. But the presemce of the property P must be considered, for Lewdsteirer

end Lovine have found ov oxtrs nagglutinir in some blood sers whieh is spesifie

L. vigg, Clare: Studies on Agglutirogens of lumaw Bloods. Joumal of Iusmnole
ogy, 1930, 19, 1.

£, Leandstéivey, K., and Levire, (hilip: Or Isosgglutinin leactio-s of Huwmen
Biood Other thee Thoss Jefiring the Blood Groups. Joumal of Imuumology,
1929, 17, 1. :

3. Ibid.
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