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B LOO D preservation is by no mea ns a new practice. It was in 
I DIS t ha t Dr. Oswald I-I.Robertson l devised the m e th od of 
p re servin g bl ood wit h a m ixture of ;5A per ce n t g lucose wi t h 

:3.8 per cc n t sod iu m cit ra te o H ou s, P ey t on a nd Tu rner" pe rfo rmed a 
series of en lighteni ng experiments in rab bits which consis ted ill 
ble eding t he ex per im en ta l an imals a nd t hen ad m in iste rin g jH'esel' vcd 
b loo d . Thei r experiments p roved tha t preserved b loo d was fit for' 
t ra ns fus ion, at lea st , in lub orutory an im al s , 

In ID:)4, Ascoli and Verccs i" sub m itted a report on the use of 
pl acental b loo d for t ru n sfu sion s, an d p rophesied t he success tha t 
was t o be obtained . 

III H):~ (i , Norvikovn alld FarberO\'a, 4 fr om the Institu te of Bl ood 
Tra nsfusion s in L eningrad , wrote a co mprehensive t l'eat ise on t he 
usc of placenta l b lood . The t ech niq ue d escribed has been used b y 
t hem si nc e In :~ :3. The au th ors observed t ha t placental bl ood had a ;l 
a verage of fr om no t o 100 P CI' ce nt of hemoglobin a nd co nta ined Irom 
:5 to (j millions of eJ'y throcy tes pe r e .II1 I11.; it a lso possessed rclu ti volv 
large amounts of bili ru bin a nd a low cholcstc ri n an d al bu m in frac­
tion . The g lobulin was in creased a nd t he potass iu m, ca lci u m a nd 
copper co nten ts were very hi gh. 

I n I D:~ 7 , S tavskaya :; a d v ised the use of placen tal a nd retroplnoon ­
tal b lo(~d fo r tmnsfusion in cases of "need of stim ula t ion t herapy. " 
H e advise d its usc in ca ses of a nem ia because of the large co ntents of 
red bl ood cells, hi gh hem ogl obin a nd b ilirub in . T ho b on e m a rr o w 
is thus st im u la ted a nd p las tic material is fu rn ishe d for the rczcncru­
ti on o f red bl ood ce lls . I t wa s nlso illdi eHte d in cases of h ( 'lIlo~l'ha gi c 
~ l .i asthes is, h ccauso of t he incrcuscd .u no un t of coag ulHt illg s uhs ta uces 
III t he pl accu t ul bl ood . Fin nllv , it is ind ica ted in eases of shoc k. 

11: wa s no t until In: lH tha t G ood all , Anderson, All.imns and l\ lae­
Pha il" p resen te d th eir " ('1'." com pre hens ive a nd co m plc l.c work O il th e 
ad vantages of plu cc ntul b loo d tl'a lls fns ions. The a u l.hors. a ll 1Ill'1lI ­

• HcC'ci \' ed fOI" pll hl iC'a l ;oll .l llly '2:1, J!) w. 
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\WI'S of the s ta n' of S t. )Iary's H ospital ill M on treal , have hcen using' 
pl acental bl ood for t ra ns fusions s incc W:W, a nd t h ree hundred bl ood 
t.ruu slusi on s had hccn given previ ou s to the publica ti on of t he ir 
ur t.ic k-. I n thei r e xtensive experi en ce th e au thors outlined tw o 
ph y s ical reacl .ion s resulting fro m trunslusion o r placental bl ood: 
" O ne was a mild u rtica ria " : t h« second wa s "a se ve re access ion o f 
Ievcr ," b ot h of short dura ti on a nd witho ut untowa rd seq uelae. O ne 
othe r case had a se ve re ch ill, b u t th is read ion was purely n ervou s , 
without feve r OJ' a nv ot hcr phy sical c hanges. 

The phy siologic effed s , accord ing to Goodall et al ii arc si m ila r to 
th ose of or d ina ry bl ood t ransfus ion, with ve ry sligh t difference as to 
d egree. A bl ood bank o r plucen tul bl ood has been es tabl ishe d a nd 
t he res ul ts ohta incd ha ve been highly cneouraging. The a d va n t agcs 
of preserved plu ccn tul bl ood a rc outlined as: F irst, t he b loo d se rves 
to activa te p rc operu t.ivelv a ll t he rea cti ve svste ms of th e bod v a nd, 
sc co nrllv , it is of real ben efit in cases of toxic hemorr ha ges , no ma tter 
wha t kind . 

Gooda ll d a lii were u l temp t ing t o di sprove tha t a placenta tha t was 
rig id with b loo d would detach m ore rea d ily than when the pl acenta 
was cm p tv , The cord was a llo wed t o fall clo w n over t he v ulva r 
t owel a nd t he cord cla m p was released . It was n oticed tha t the 
b lood sp urte d three feet , due to it s p ressure and g ra v ity , thus co n­
t in u ing t o b leed 1'01' a whi le, An idea struck t he observe rs as to t he 
ben efi t of saving that bl ood For t ru ns fus ions , 

The autho rs of the c ited work co nsi der t ha t t he bes t preservati ve 
IS th at of t he Moscow I nsti t ut e of Hemu to logv, whi ch co ns ists o f; 

So d ium c hlor ide 7 . 0 g r uillS 
Sodi um citrate . .5 . 0 gra ms 
P otassiu m chlo r id e . Cl g ra m 
7Vl agnl'sium s ulp ha te .o o ~~n g ill . 

Hi -d istilled water 1000 C.C. 

The preserva tive is su pp lied in 25 ce oampules, at suc h st reng t h t ha t 
wh en 100 cc . of di still ed wa ter is added, the dilution will be eq ua l to 
I he Iormulu ou tl ined nhovc. The bl ood is kep t in 11 rclrigcrn to r 
eq uippe d with a c lock t.hc rmomct.or. t he bes t s u ited tempera ture 
being hcl .wceu :n -:{SoF . 

The method o f co llec ti on of pl ucen ta l bl ood is qu i t.c s iIII pl c, b u t 
d emands experien ce on the part of t he ope ra to r . ] t is co llec te d 
through -a 1'111111(,1 into an E rlenmey er's flask a f! ('I' the <:01'< 1 ha s lxx-n 
th or ou ghly cleaned and prot<'d ed 1'1'0111 co n ta m ina tion . A 'Yass('r­
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uranu rea c ti on and blood ty ping a re done from bloo d co llec te d in 
se pa rate test Lubes during t he procedure. T he a utho rs d o not ad vise 
pooling t he b lood. Nevert.hclcss, nu me ro us sa mples ca n be g iven t o 
the rec ipien t provided they arc of the sa me gro up. The blood sho u ld 
be warmed up to 10;'5 " F. a nd filtered t hrough two layers of gauze . 

Suppose, ho wever, t he recipient's bl ood is ty pe 11 an d t he re is 
sho r tage of t his grou p, gro up IY can be given, provided t he bl ood of 
gro up n has been g iven p reviou sly . 

Cha racte rist ics of fetal b lood , according t o Gooda ll ct a l6 a re : The 
ce llular co ntents average 7,000,000 H.B. C .. It co n ta ins 2;,)-:W pel' 
ce nt more t h ro mbo t ic pow ers ; i t is rich in humoral extrac ts : it co n­
ta ins m any inunuturc nu clea ted red blood ce lls having a high degree 
of Iragilitv. 

C ult ures in th eir se ries were d on e rep eut edi y, hut have a lways 
been nega tive. Thev think that if so me co nta m ina t ion t.akes pl ace 
th e organisms will not be a b le to thrive at th e te m pera tu re that th e 
hl ood is kept, and th e in fecting bnclcriu will he so uttcnu utcd and so 
d iluted thul.Lhcv will he render ed inocu ou s . 

Ad vantages cited by these au thors arc as follow: Plucentul blood 
is rich er in thrombin , t h us, of ad vuntuge in cases of helll OJThage: 
hein g young bl ood, it will activa te th e rc l.iculo-cndo t hc liul l issu c and 
will t.IlU S help in prev en t.ion a nd co m ba t infect ion : it is of g reatest 
ad va ntage in p reoperati ve mcd icul.ion : 1'01' hlood ob ta ine d from a 
sing le p lacenta is enough to iuu u unize a put icnt prcopornt.i velv , 
provided t hat t he re is no anem ia . 

P lacen tal b lood sho u Id not be obtai ned whe n mc mb run cs ha ve 
ruptured -1.8 hours previou s to delivery, nor from mothers wh o have 
co nnnunicab le di seases . It sho u ld always be co llec te d from fu ll­
term 0 1' nea rly full- term cases. E clampsia or pre-eclampsia a rc not. 
con t rai nd ica t ions . The a ut ho rs reach th e conclus ion t ha I. " p lacen tal 
bl ood preservation has proved to be safe, cons t an t, e fficien t and 
time saving so urce of supp ly for transfu sion. " 

In th e sa me yeur , G ood all et aF publish ed ano t he r enlighten ing 
a r t icle. They asserted that progressive hem oly sis occurs in stored 
placental bl ood , bu t tha t t his is not a co n traindica li on for transfu sion. 
The hemolysis in placental bl ood is found in too sma ll quantities t o 
prod nee delet er iou s effect s in the recipicn t. Hemol.\·s is occ urs a t the 
expe nse of th e nu cleated red blood ce lls encoun te re d in pl ucentul 
bl ood. TI 1('s<: ce lls possess a grea tel' fragi lity tha n nd ull. H .B.C. 

Grod lwrg S mack a s lu d v of sr-vcn lv-fiv r- l run sfusions of pla cental 
bl ood at th e Bost on Citv ll ospitu l. f1is me-th od of prt-sc-rvin g bl ood 

Pl aceulal m ood 

departs so me what fro m th e practice ou tl ined above: Ite used 15 cc, of 
2.6 pel' ce n t sod ium citrate as a preserva t ive. Citrosc ro id wa s used 
in some cases as anticoagulant . In '.2:3 sa m ples tested and kept in an 
electric rcf rigerutor for fro m 1 t o :W davs , t here wa s no bact erial 
srrowt h ill unv of them. In 2:1.'5 sam ples co llected, t he average vield 
l:> • 

was 10:3 cc. and there was a variation of fro m :3:3 to 2 15 cc . The y ield 
d ep ends upon the s ize of the b nb v , leng th unr l size or the co rd and 
speed of technique. T he cy to log ica l st ud ies in preser ved placen t al 
b lood d em ons tra t ed an isocytosis, poik vlocytosis with a tendency to 
macrocytosis as t he davs elapsed. The possib le di sadvan tages of 
anesthetics and analgesics whi ch m ny pass throu gh the placenta are 
stressed. Three patient s expe rienced ch ills in this se ries of cases. 
Citills were followed h~' hyperpyrexia-in two cases th e tempera l.urc 
wa s 101° F ., and in the th ird case, 102° F. In sti ll another ca se th e 
temperature went up to IO-!- o F. , disappearing in 2-1. hours. The 
inciden ce of rea d ions wa s ;') P CI' cc n t lower titan t he incid en ce rc­
ported by Pricc'' wh o used fresh ad ul t blood ( ll % ) ; Kara vanov III 

wh o used preserved blood (G7%) and c.;h a mo v l l rep or ting on cadaver 

hl ood (14%) . 
Guynn a nd Alsuvcr" s tu died the steady d ro p in sugar co ncen l. rn­

tion during the peri od of storage of plu ccn tul bl ood. The hemolysis 
th a t occ urs so extens ive ly in some sam ples is d ue to t he decreasing 
a mo unts of g lucose . Addi ti on of two gmll1s of gl ucose per 100 cc . of 
th e preservin g fluid will ob v iate the exte ns ive d cs trucl.ion of H.B.C. 
1t was not until ufter the 8t h week of storage that hem olysis became 
marked in the sam ples t h us trea ted . H em olysis is very much in­
creased by fre quent shak ing. In rega rds to bo th red and white ce lls , 
they remain q uite no rmal in appeara nce after :3 months or storage. 
Nucleated red cells t end to decrease during the firs t ten days. In 
their expe rie nce 5;') sa mples were found t o be s te rile in 5 t o 90 days 
after sto rage . 

Hulbrecht" used pla cental b loo d in 116 bl ood transfusion s usin g 
:3.8 per cent solution of sod ium citrate. H e used bl ood whi ch had 
been stored up to the I-lt h day , and rep orted results eq ua l t o th ose 
obt a ined fr om ord ina ry bl ood . 

Jlage, Seager and "'arc)! I advise poolin g of pl acental blood sam ples 
provided they arc of th e sa me gro up. It is consi de red unnecessary 
and possibly harmful t o heat th e bl ood. The a utho rs of this article 
co ns ider plu ccn lul hl ood hct.t cr than ad ul t's hl ood because of the 
ahscn c« o r food a llerg ies : th e clo tting power is g rea te r, thus, it s 
advantages in t he case of hemorrhages. The best ant icoagulan t, ac­



51 ·~ l'lucculul Ii ! o(}(! 

cord ing to these workers, is e it ra ted sa line solu t ion , which ob viates 
marked hemolysis in prol on ged s tand ing. "Con luminu ti on can be 
a vo ided by rigid vigilance." 

H owkins and Brcw cr ' :' repor t a 22 per ce n t cou t .u nina t ion in 
sa m ples of placental bl ood s to red at low tc m pc ruturcs . The 01' ­

ga n isms more counnouly found wer e B, subtili«, B, coli , S taph . albu» 
and B , J>JJO(,lJUII us. These in vestigator s decided the procedure to \)(' 
unecon otuical and un safe , a n d rcconun cndcd i t. to h e used by trained 
opera tors. 

71 L\T I':HIA LS A:\' D ?lIETil ODS 

Blood was ob ta ined from th e u mb ilical co rd by t he method devi sed 
by G ood all e t aL6 The blood was collected in a flask marked a t (j;3 cc , 
with enough sod ium c it rate so lu t ion to make a tota l concen t ruti on 
o f 'iU ) to :~ pel' ce nt so lu ti on of th e preservati ve in the bl ood . T he 
flask wa s shaken gen tly in o rde r' to m ix the blood with the p rese rva ­
ti ve as thorou ghly as possible, and was t hen cover ed wit h s te r ile 
gauze as soo n as it wa s collec te d . Then th e bl ood was transferred t o 
Hi differen to cc. st cril« bot tles (4 cc . in each b ott le ) wh ic h wer e t hen 
s toppe red ti ghtly and tra ns fer red t o the refrigerator. The te m pe ra ­
t ure was kept at between 4° to (i o C. White ce ll cou nts , differ en ti al 
co un t s, red bl ood ce ll co un ts , Ir agili tv te s t, pl atelet count s were 
d on e, a nd prot ln-ombin time es t ima te d , in each of the se pa ra te sa m ­
ples; each one correspo nd ing to a se pa ra t e da y a nd the sa mp le di s­
ca rded as soon as the calcu lat ions had been made . A sa m p le wa s 
used to make the es t ima t ions outlined abov e not mor e than t wo 
hours a ft er the collec t ion of the blood , and th en was co ns ide red a 
norru al , fresh sa m ple. F or 15 consecu tive d ays a duilv s t udy of t he 
s to red bl ood was made . " Then t he ca lcula t ions wer e t o be made , 
th e sa m p le bott.lc was gently sha ke n in o rde r to mi x the con te n ts 
and prevent marked hr-mol vsis . Three scl.s of specime ns wer e ob­
tained fro m th rcc diffcrcn t norruul placen ta s. They were s t ud ied for 
fifteen cons ec u t ive days, having first. been found to be free of co m­
municable di seases. I n each ca se the baby had weigh ed mor e tha n 
7 Ibs., and the h ag of wa t er wa s in ta ct until immcdiut clv prev ious to 
deliver y. The hem ogl ohin culcu la t ions o f the mo thers I)~ ' th e Hclligo 
Wintrobe method I'a nged between 7'2 per cent and Hli pel' cc u l., The 
in iti al ca lc ula tio ns of hcm oglohin in the t.hrce sets of sn mpl es were 
as follows : 

Se ! N o, IIG% Hi _H gms . 
Se ! No . I I I (),o I C I - (' OOla ,') _ ) gms . 
Set N o. III 112(7<) 1n 2 g rns . 

j)!([CCII{([1 m ood :31:3 

H ed a nd white blood cell coun ts were performed in pipet te s for 
red and whi t e ce ll co un ts cer t ified by the Bureuu of S ta nda rd s . The 
dil uting fluid s used were: Huycru 's solu ti on a nd .1 per ce nt Hcl, 
Smea rs for dillc rcn tiu l co unts a nd for cytolog ica l s t ud ies were s ta ined 
with \Vright's s ta in . H owell's meth od was used in ca lcu la t ion of the 
Prothrombin Time. " The fr agility test was made in a se t of so lu­
t ions ra ng ing from .(i ])('1' cent N aCI to .'2 pel' ce n t NaCI, wi th differ ­
enc e in concen t ra tio n of .02 ;') pel' ce n t N aC!. Twenty solu ti ons were 
used in each test, a nd sm a ll test-tubes we re used for tha t procedure. 
R esults were read a t the end of 2 and 24 hours. Pl a tele t co un ts were 
d on e by the d irec t method . 

o n S EHVA 'I'I O X S 

1. Changes Occurring i n. the Er,ljtltroeytes 

Gross ap pearance of sanrples sh owed evidence of marked hemolysi s 
after t he eigh t h d ay , wh en the superna tan t fluid or plasma in t he 
bottles became deepl y pink. This finding was not in accord wi th t he 
crv t hro cvte coun ts , been use , a lthou gh the re wa s a d ecrease in the 
number of red bl ood cells, yet it could not account for the ap pa re n t 
high degree of hemoly sis. (C ha r t I ). Cytolog ical s tud ies in smea rs 
sta ined with Wri gh t 's st ain reveal ed a t endency to wa rd s anisocy­
tosis a nd poikil ocytosis. Macrocytos is was n oticed a ft er t he 4t h or 
5th d ay . Dm-ing the la st d ays of the expe rimen t t he ce lls varied 
t re mendo usly in s ize and sha pe . Ab un d an t nu cleated red bl ood cells 
were seen during t he firs t few days, but ve ry few co uld be seen after 
the Sth d ay. 

* Prothrom bin T im.., iLl r nrcll's .11 cthml] : 
I) Ob tain ab on t '2 cc , of blood from a vein, using a sy ringe which has been rins ed ou t with 

p hy siologic sa lt so lut ion. 
Q) A t once place the blood in a cen t rifuge tub e which cout uins .'2.:; ce, of I ~~ sod ium oxalate 

in p hysiologic sal t so lut ion . 
:1) :'Ilix by in vcrt inj; a nd cc nt ri f'ugn lizo t horoughly. 
I) P lace ;; d rop s of t he dear pl uxmu in each of four tes l. l uh cs , 
s) T o th ese Lubes add ' ;;'/ 0 solut ion of ('a le;u lll ch lor ide ill increasi ng quan t it ies : 2 d rop s ill 

Lnhe 1: :\ drop s ill lu be Q: -I d ro ps in l.uhe S: a nd ,I d ro ps ill t u be ·1. i\I ix ge lli ly . 
ti) Co ng u ln t ion will proha]' l., · occ u r in " II t uhcs, hili not a l t he su mc rutc . It s occ u rcncc is 

recog ll i~cd by invcrt ing th e III],e. The coag ula t ion t ime of t he t ube wh ich clo ts earlier 
is t he "prot hrom h in t ime." 

S "le: In 0 111' wor k we used s tor crl plaeen tul hlood " lid t he p roced ure on tJined a bove was 
fo!lowed wi l lr some mod iticut io n. 
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J . Fl"Il fl ili/y oj /he j';rl//hro(:y/es 

The frag ility of th e red blood ce lls markedly increased as tile days 
elapsed, and a fte r th e 8 th tolOt.h day, there was hem olysis at a ll 
conce ntra tions dcm onstr a l ing a low (kgl'('e of resis tance of th e 1'('.1 
blood cel ls. (Char t I I) . 

S . Th e Leulcocute» 

Total Count«. T here was a s te ady drop in t he leukocyt e co unt. 
after the third d uv . In set of samples No. 1, whose initial count was 
15,(i00 , th e des truction was marked and by the end of th e I:5th da~' 

it had decreased to ;'5, .'5 00. In se t of samples No . If, the initial count 
was 4,500 (\1\(1 th e fina l ca lcula t ion was ·~ oo . III set of sa mples 11 I th e 
co un t decrea sed from .'5,150 to :;,200 . (Chart I I I). 
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lJW'erential Cou nt» (Relative ) . There is a ma rked decr ease ill th e 
perccntuge of po l~'morphollud ear leu kocv tcs with a correspond ing 
increa se ill thc pcrcen tngc of' [v mph ocv tcs . Therefore, th e marked 
increase ill pc['(:elltage o f' lvruphoc vlvs as th e days passed was at th e 
ex pe nse of' t he po lv mo rp ho n uclcnrs, h ut th is is a relahne and 1I 0t a ll 
absolute or actual happening. (Chart IY) . 

A ctual Leulcocute COil/tis. T here is a de crea se ill number of both 
th e lymphocytes and th e polv morphonuc lcars. The polv morphouu­
clea rs, nevertheless , showed actually mo re ev idence of dest ruc tion , 
b ut not to suc h a marked degree as would he tho ught by th e curves 
ob ta ined with d ifl'e rential ca lcula t ions . (Char t V). 

.4, Cytological Siudie« 

The lvmphocy tes maintain thei r illle grit ," quite well. During th e 
last Icw days, it was obse rve d t ha t th ese cells becam e smaller and 
more deeply basic on s tai ning, T he plvmorphonucleurs were de­
stroyed with much 11100'e ease. T he cell suffered d um ping of the 
nuclea r seg me n ts . T he nu clei showed a " moth eaten" appearance, 
and becam e quite sma ll. The nu clei was des troy ed , and on disap­
pea ring degenera ted , non-nucleated segments could be seen. Cn­
do ubtcdly, a process of' necrobi osis took place. 

5. Pl atelet CUll "Is 

A steady decrease in the number of platelets took pl ace. (Cha rt 
VI ) . 
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6. Prothrombin Time 

Howell's culculations ," place ] 0 minutes or less as normal. In 
placental bl ood, eve n during as many as 15 days of storage, th e 
prothrombin time remains quite low, dem onstrating that the throm­
botic p owers possessed are quite marked. In the char t below, the 
reader will find a ll va ria tions occ urring in the three separa te sets of 
sa m ples during theJd days of storage . 

( T ime ill minutes (/ I/(! seconds) 

SA.\I l' LE I SA.\J l' L E II fU .\IPLE III 

Day 2: 45 (N ormal) '2 (1\or ma l) 2:5 (N ormal) 
1 2 2 :1;j 2 :25 
'2 2: 1;3 2 :1;j 2 :0 
S 2:;3 2:;j 2:7;j 
4 :l ::j :3 :5 :l :'2;3 
5 3 :0 s.o s.s o 
(i :l:25 ~J :5 :~ :2;j 
7 :3:1;j s:1:i sso 
H :~ :4;j :l :55 s.s o 
!) :LO s :,+;3 4 :()O 

10 4:;j O 4: 15 ·1::W 
11 :j :0 ·t :5 s :00 
12 s :0 ;3: 1;3 4 :,15 
1s ;j:O 5:30 ;j :;j() 

H ;j ::m (j :00 ;j :25 
];j (i :0 ij ::W s .so 

D1SCU SSlON 

" ' ith t he idea in m ind to find how s torage affected pl acental 
blood, three differ cnt se ts of samples have been s t ud ied for 15 days. 
Although t here is a grea t dea l 01' literature on the sub ject of pl acental 
blood , there is ye t much to be learned abou t i ts prop erties . Ther e­
fore, this work is p resented as a preliminary rep ort. U p to this t im e 
the medi cal literature ha s been mainly inter ested in t he be ne fits 
deri ved fr om transfusion of placental b lood. P ossibl y suc h ove r­
whelming inter est may be slightly dan gerous ! There is n o doubt 
t ha t the properties of placental blood a rc efficac ious in many ub rior­
mal cond itions, but m uch a tten t ion sho uld be paid lo the techniques 
of co llect ion, s torage, and ad m in istration of th e bl ood. The proced ­
u re of administrati on , as many ot he r eme rge ncy procedures, may on 
some occasions ha ve fatal results. An ana lysis of the literature has 
been m ade, and the high points been s t ressed . Althou gh th e ge ne ral 
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opinion of expe r ts is ove rwhe lmingly in favor of the practice of 
placen tal blood transfusion, ye t there arc so me au tho rities who 
cons ide r th e practice dangerou s, and at the sa me t ime, useless. 

SUilIM A HY 

1. The litera ture ha s been reviewed on methods of co llection, 
s to rage and preservation of placental bl ood 1'01' t he ob ject of imme­
di ate and delayed t rans fus ions . The inciden ce of successful resul ts 
fr om this practice has been em phasi zed . The dangers of conta mina ­
ti on and bacterial gro wt h ha ve been cons ide re d . 

2. A s tudy of placental bl ood in storage a t 4 to 6° C. has been 
made for a period of 1.5days . 

:3. Although , grossly, there is ev ide nce of marked hemolysis, this 
finding is not in acco rd with the ery throcyte co un ts for 15 days. The 
ce llula r preservation would indicate its use for transfusion , if the 
blood could he kept s te rile. 

4. After the Sth to lOth day , the red blood ce lls become fr agil e, as 
ev ide nced by hem olysis occ urring in all co ncen trations. 

5 . The red blood ce lls sho w tenden cy to poikilocytosis, an isocy ­
t osis and macrocytosis, as the t ime of s to rage is prolonged . 

6. The lcucocytes decrease stead ily in numbers as th e da y s 
elapse. 

7. The polymorphonuclear leukocy te is less resistan t to s to rage 
than the lymphocyte. 

8. A marke d and steady decrea se in the number of platelet s oc­
curred during storage . 

9. The prothrombin time ca lcula te d by H owell 's method , demon­
s t rates beyond any doubt th at the thrombotic powers of placental 
b lood are ext re mely high even during prolon ged s to rage . 

10. After H> days of storage there are eno ug h cellula r co n te n ts 
and enoug h thrombotic powers to m ake placental blood fit 1'01' trans­
fu sion . 
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