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was below 1:1, the cells tolerated bilirubin concentrations as
high as 20 mg/100 ml, which was the highest tested. It there-
fore scems that only once molecule of bilirubin is tightly bound
to cach molecule of albumin, and that this molecule only is
detoxified.

55. Kinetics of thymocytes. K. Kouvarat and O. RUUSKANEN.
Univ. of Turku, Finland.

‘The high content of alkaline phosphatase (AP) of the guinca
pig thymocytes offers a simple endogenous label for these cells.
AP can be casily demonstrated in histological sections and
smears of cells. The lymphocytes of the guinea pig blood are
mostly AP-ncgative, only cvery 44, white cell being an AP-
positive lymphocyte. When given intravenously, the thymocytes
very rapidly disappear from blood. ‘'They are then scen in the
spleen, lymph nodes, bone marrow, and liver. Most of the
lymphocytes in these peripheral lymphoid organs are AP-nega-
tive under normal conditions. The results indicate that either
relatively few thymocytes leave the thymus or, if they leave in
large amounts, they are rapidly destroyed and only few reside
longer in the pevipheral lymphoid organs.

56. Ervthrophilic IgG-globulin coat in severe neonatal jaundice.
T, Tnosiatos, L Varassi-Apas, and N, MarsaNioris, Athens
Univ., Greece,

The erythrophilic IgG-globulin coat (IgG E-C) circulates in
plasma; it coats red blood cells at low ionic strength medium
(Thomaidis, N.: Biochemistry, 6: 3369 and 3378, 1967). A
method for quantitating IgG E-C, devised in our laboratory and
consisting of (a) clution of 1gG E-C and (b) determination of 1gG
in the cluate by civcular immunodiffusion was applied to 83
newborns with severe jaundice. 'The mean value of I1gG E-C
in the ABO isoimmunization group (65.6 =+ 12.1 mg) was higher
than that in healthy newborns (11.3 = 13.6, P < 0.001), in ABO
sct-up, or jaundice of unknown ectiology., In the Rh iso-
immunization group (IgG E-C was not increased 463 = 11.7).
It is concluded that this increase in the ABO isoimmunization
group probably represents univalent and incomplete immune
isohemagglutining which are casily cluted, leaving the red cells
naked and producing a negative CoomD’s test. Investigations
aiming at clucidating the pathogenesis of ABO isoimmunization
should be diverted to the IgG E-C of neonatal ervthrocytes rather
than the maternal serum. Unfortunately, it cannot be used as
an absolute diagnostic test in ABO isoimmunization because of
overlapping of values,

57. Significance of the free anti-D antibody in the course of the
hemolytic discase of the newborn due to Rh-isoimmuniza-
tion. L. Pavakn University Med. Sch., Szeged, Hungary.

The investigation of free anti-D antibodies in serum was per-
formed in 65 mature Coombs-positive newborn, We found that
the gravity of the disease depended in the first line on the
presence or absence of free anti-I antibodices in (he serum of the
infants. No free anti-D antibodies were found in the serum of
27 Coombs-positive infants. In these cases the course of the
discase was milder. In I infants the serum bilirubin did not
rise to 20 mg/100 ml, so the exchange (ransfusion was not indi-
cated. In 13 cases. a more marked rise of the bilirubin level called
for exchange transfusion. Under such conditions if there are no
circulating free anti-D antibodies, Rh-positive blood can also
be used for the exchange transfusion. After the exchange transfu-
sion mild bilirubin rchound occurred, no more blood exchange
wis nec ry. Free anti-D antibody was found in the serum of 38

infants. The course of the discase was scrious, exchange transfu-
sion was indicated in every case. Nincteen infants were treated,
in the usual way, with Rh-ncgative blood. In 9 cases the exchange
transfusion had to be repeated; 19 babies were treated with “com-
bined exchange transfusion”, a method first applied by us. (The
transfusion was begun with Rh-positive blood and completed by
Rh-negative blood.) In this way free anti-I) antibody could be
removed cfficiently, the exchange had to be repeated only in
4 cascs.

58, Hemostatic failure in Rhesus isoimmunization. J. M. Cnrs-
sfLLs and J. S, WiceLEsworTH. Hammersmith Hosp., London,
England.

Laboratory studics prior to exchange transfusion in a group of
babies with Rhesus isoimmunization showed evidence of hemo-
static failure in 6 out of 30. Findings in these infants included
thrombocytopenia, low plasma fibrinogen, and abnormalitics of
the intrinsic coagulation system. Five babies had a clinically
recognizable  bleeding  tendency. Fibrin  degradation  products
were found in 11 infants including babics who had been treated
by intva-uterine intraperitoncal transfusion, in addition to those
with cevidence of hemostatic failure. Eight babics in this group of
30 died, and at nccropsy 4 out of 7 had subarachnoid and intra-
cerebral hemorrhage. Three of the 4 had intravascular fibrin
thrombi on microscopy of tissue sections. An additional post-
mortem study on babies with Rhesus isoimmunization who died
prior to the main investigation revealed massive intracranial
hemorrhage associated with the presence of intravascular fibrin
thrombi in 5 cases out of 10. Babics at most risk of hemorrhagic
complications are those with a cord Hb below 7 g/100 ml. It is
concluded that disseminated intravascular coagulation is a major
contributory causc of hemostatic failure in Rhesus isoimmuniza-
tion although hepatic dysfunction may play a part in some
infants.

59. Studies on the isocnzyme pattern of fetal and adult red
cells. H. BARTELS. Kinderklinik der Medizinischen Akademie,
Litbeck, Germany.

Quantitative differences in the enzyme activities of fetal and
adult red cells are well known, but few data on differences in the
isocnzyme patterns between these cells have been published. In
this study isoenzymes of phosphopyruvate hydratase (EC.4.2.1.17)
and pyruvate Kinase (EC.2.7.1.40) were investigated in hemolysates
of isolated fetal and adult ervthrocytes. Electrophoresis  was
performed on cellulose acetate foils, Sites of cnzyme activity were
detected  udilizing  the  fluorescence  of  nicotinamide  adenine
dinucleotide by illuminating the foils with ultraviolet light after
incubation with specific identification-reaction  mixtures.  For
both phosphopyruvate hydratase and pyruvate kinase ditferences
in number, intensity, and/or clectrophoretic mobility  of iso-
cenzyme bands between fetal and adult ervthrocytes could be
demonstrated. These findings suggest further evidence for the
hiochemical distinction of fetal and adult red cells,

60. Hemolytic anemia associated with reduced glutathione dehi-
ciency. $. 8. Lo, W. H. Hrrzic, and H. R. Marri. Univ. of
Ziivich, and Kantonsspital, Aarau, Swilzerland.

Glutathione is present in high concentration in erythrocytes.
The main part is kept in the reduced form, It is well known that
a deerease of reduced glutathione may be linked with hyper-
hemolysis, but the exact mechanism is unknown. We have in-
vestigated three families with nonspherocytic hemolytic anemia
in which diminished reduced glutathione was a constant finding.
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The thee propositi (two females, one male) had signs of hyper-
hemolysis from carly infaney, one of them even needed two ex-
change-transtusions. In two of them on one or several occasions
stomatocytosis was found, and in one of them high sodium and
low potassium in the erythroeytes was observed. Family studies
revealed several apparently healthy members with the same defi-
cieney and presenting evidence of mild to moderate hyperhemol-
ysis. Genetic transmission was dominant-autosomal. ‘The pheno-
typic expression seems to differ greatly, Inone case who presented
with gallstones at the age of 19 years splencctomy henelicially in-
fluenced the intensity of the hemolytic process,

61, Pyruvate Kinase deficieney, a family study. T ML H@YERAAL,
M. Hyris, and Poo). Mo, Unive of Bergen, Novway, and
University Hosp., Uppsala, Sweden.

A Javear-old givl with pyruvate Kinase deficiency has been in-
vestigated togethey with her family, Ervthvocyte sarvival studies
with ' Cr-labeled donor cells in the patient's circulation showed
a half hife of only 17 davs. Direct Coomb’s test was negative and

cold agglutinin titres normal, Cholecystography  showed  gall-
stones and no gallbladder exeretion. The pyruvate Kinase activity
in erythroevtes at 25° and pH 7.5 was ondy 05 and 6 pnr sub-
strate turnover/min 10" yespectively, on two occasions, whercas
2 snoof blood donors s 23.0-49.0. Corresponding activities {or
hexokinase, phosphofvactokinase, phospholructoaldolase, Lactate
dehydrogenase, glucose 6-phosphate dehydrogenase and  gluta-
thion reductase were cither within or above normal range. In
her ervithrocvtes adenosine  triphosphate was low, adenosine
diphosphate normal and 2 3-diphosphoglveerate high. Further
studies seem to indicate that the pyruvate Kinase in our patient
has altered Kinetic properties, an abnormal sequence of amino
acids. The pyruvate Kinase activity in - eryvthroevtes from the
patient’s mother was low. Similar activities in ervthrocytes from
the patient’s father and brother were at the Jower limit of
normal. One brother of the maternal grandmother had hemo-
Iytic anemia,  thrombocvtopenia  and  cholelithiasis.  another
brother had cholelithiasis and a sister had anemia. ‘The result
of further family studies will he veported.

62, Adenosine triphosphatase (A'VPase) deficiency inoa family
with nonspherocytic hemolytic anemia. J. Conx and K. 1L
HanvL, Copenhagen Univ. Hosp., and  Bispebjerg Hosp.,
Copenhagen, Denmark.

A 2-ycar-old boy was referred as an outpatient to the Univer-
sity Hospital because of anemia, He was found to have a con-
genital hemolytic anemia, Several relatives had the same disease.
Riochemical studies revealed an intracerythroeytic enzymic defect
consisting in lowered activity of potassium-sodium-magnesium-
sensitive ATPase (S-A'TPase). Because of inhibition by digoxin
this enzyme could be separated from the insensitive A'FPase (I-
I'Pase). ‘The ATP level in the ervithrocytes was normal. Auto-
hemolysis in the patients was increased. Upea inhibition of
A'T'Pase in patients as well as in normal subjects showed similar
values, suggesting that the deficiency in S-ATPase is due to
reduced synthesis of the enzyme. Preliminary genetic studies have
indicated that the defect is a sex-linked, recessive disorder.

63. Stability of red blood cell acid phosphatases and association
between their phenotypes and clinical favism. E. Borris,
Univ. of Rome, Haly.

In previous experiments we have observed that the incubation
in vitro with GSSG or APH can modify the electrophoretic pat-

tern of RBCG acid phosphatases (SH-dependent enzyme) and can
reduce their total activity; we have also demonstrated that the
isocnzyme fractions present a ditferential liability towards the
treatment with these substances. The present investigation sug-
gests that in enzvinopentic subjects for G-6-PD, acid phosphatase
phenotypes show o diflerentiad liability toward the hemolytic
cffect in vivo of Ticla faba. A total of 81 male children who had
had severe episodes of hemolvtic favism have been studied. Acid
phosphatase phenotype was determined according to Hopkinson,
Spencer, and Havris. The results have shown that 583370 of the
children who had had favism are carriers of Pt allele cither in
single or double dose; the sime phenotypes in the general popu-
lation have a frequency of L1590 (P < 0.02). P* gene [requency
is 0.357 and 0.258, respectively (P < 0.01). This observation seems
to indicate that an allele (P*) of a gene polymorphic in all
hunan populations alfects in special conditions (genotypic and
environmental) the fitness of the involved phenotypes. From a
practical point of view it would he important to identify those
subjects which present a higher visk of hemolytic episodes in-
duced by 17 faba.

G1, Pathogenesis of anemia in acute leukemia, Ro Zazov and Y.
Maton Tel Aviv Univ. Med. Sl Israel.

The pathogenesis of anemia was studied in cight cases of
untreated acute childhood leukemia, Varving degrees of ervythroid
hypoplasia, as judged by ferrokinetic studies and;jor studies of
marrow cellulavity, were present in all cases. Urinary erythro-
poictin excretion (UEP) was assaved in exhypoxic polyeythemic
mice. Ancincrease in UEP within the range conwnonly found in
aplastic anemia was seen in two cases. In three other cases, how-
cver, the UEP was very low for the degree of anemia. In one such
case, presenting with a Hbh concentration of 7 g/100 ml, massive
leukemic inliltration  and  scarce  erythroid  clements in the
marvow, the VKPR was 0.01 24 hr. There were, on the other hand,
two patients who had only mild anemia and yvet their UEP was
exessively high, One such patient, whose Hb concentration was
10.3 g 100 ml, excreted 60 units/24 hr. An inhibitor of erythro-
poicsis has been looked lor in the plasmas of our patients but
none was found so far. These prefiminary observations suggest
that some interference with the regulatory mechanism of erythro-
poicesis is present in acute leukemia.

65. Blastogenesis of lymphocytes from diflerent sources in acute
Ivimphoblastic leukemia (ALL) of children. 1. Massimo, F,
DacNa-Bricarernr, PoGo Morl, AL FossaTl-GUGLIELMONI, and
G. Astant,. Univ. of Genoa, and Blood Res. Found. Ctr.,
Tortona, Haly.

In 1966 we showed high extents of blastogenesis in the 3-day
PHA cultive of peripheval blood lymphocytes from ALL (Lancet,
i 1265, 1966). "Uhe results of the PHA-responsiveness of lympho-
evtes obtained in ALL from different sources besides peripheral
blood. such as bone marrow, lvmphonodes, leukemic pleural effu-
sion and leukemic spinal fluid, ave now discussed. Concerning the
peripheral blood lvmphocytes, all but 2 of a total of 19 untreated
patients examined at the time of diagnosis showed extents of
blastogenesis from 50 to 9077, "T'he lymphocytes from  quite
enlivged Jymphonodes of 2 children showed normal high per-
centages of blasts. On the other hand, the bone marrow PHA
cultures of 11 of the above mentioned 19 patients gave high
extents of blastogenesis (ranging from 58 to 8890) only in 4 of
them. In fact, the bone marrow of $ patients showed blast per-
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