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Table 1. LYMPHOBLAST TRANSFORMATION AFTER 6 DAYS’ CULTURE OF
LYMPHOCYTES FROM A SMALLPOX-VACCINATED (B) AND A NON-VACCINATED
{4) DONOR
Total cells counted on each slide were from 2 to 6 x 103
Lympho- Plasma X Lympho- Tritiated
_ cytes from  Vaccinia PHA* blasts Mitoses cells
from donor donor virus (%) (%) (%)
B B + - 367 0-29 1-34
A + - 3-68 0-42 1-40
B B - - 0-03 0 0
B A - - 0 0 0
A A + - 0 0 0
A B + - 0 0 0
A 4 - - 0-03 (4 0
A B - 0-056 0 0-02
A A - -+ 70 + Not done

Subject B, male, 32, vaccinated against smallpox.

Subject 4, female, 24, never vaccinated against smallpox.
+, Large numbers of mitoscs present.

* PHA cultures were harvested after three days.

Table 2. LYMPHOBLAST TRANSFORMATION AFTER 6 DAYS’ CULTURE OF
LYMPHOCYTES FROM MANTOUX POSITIVE (B) AND MANTOUX NEGATIVE (C)
DONORS
Total cells counted on each slide were 2 to 6 x 103
Lympho- Plasma ympho- Tritiated
cytes from tuber- PHA* blasts Mitoses  labelled
from donor donor culin (%) (%) cells (%)
i B + - 11-8 0-33 843
B 5 + - 10-7 0-26 3-49
B B - - 0-03 0 0-02
B C - - 0-05 0 002
B B - + 70 + Not done

¢ B + - 0 0 0

C C + - 0-05 0 0-01

C B - - 0-02 0 0-02

C ¢ - - 0 [ 0-016
C C - + 70 + Not done

Subject B, male, 32, Mantoux positive with 1/1,000 old tuberculin.
Subject C, child aged 9, Mantoux negative with 1/100 old tuberculin.
+, Large numbers of mitoses present.

* PHA cultures were harvested after 3 days.

cellular deposit from the leucocyte rich plasma was
washed four times with 0-15 M sodium chloride, pre-
heated to 37° C, the cells being deposited after cach wash-
ing by centrifuging at 250y for 5 min. A total white cell
count was made after the final washing. The tissue
culture medium was made by adding 0-4 ml. of the subject’s
plasma to 1-6 ml. of tissue culture 199 (ref. 4) containing
200 v penicillin per ml. and 100 pg streptomyein per ml.
in 1x 8 c¢m capped polystyrene tubes. Loucocytes from
the appropriate subject were added to a final concentration
of 1-2 x 10¢ cells per ml. of culturec medium. Old tuber-
culin to a final concentration of 1/4,000, the contents of
one vial of heat-inactivated smallpox vaccine or 0-1
ml. of PHA were added to the cultures as indicated in
Tables 1 and 2. The tubes were sealed and laid hori-
zontally in an incubator at 37° C for three days. They
were centrifuged, the supernatant discarded and replaced
with fresh culture medium. The appropriate antigen
or PHA was added in the same coneentration as previously
and the culture tubes sealed and laid horizontally at
37° C for a further 3 days. On the final day, 20 pug of
desacetylmethycolchicine (‘Coleemid’, Ciba, Ltd.) in
0-1 ml. was added to each culture. After 3 h incubation,
1 pg of tritiated thymidine in 0-05 ml. (thymidine (methyl-
T), specific activity 3 C. mole) was added to each tube
and the cultures reincubsted for 1 h. After centrifuging
at 250¢ for 5 min, the supernatant was discarded and
several smears of the cellular deposit were made on gela-
tin-coatod slides. After drying, one slide from each culture
was stained with May-Griitnwald—Gicmsa. Autoradio-
graphy was performed on another slide using Kodak
‘AR 10°, exposed for six days and counterstained after
development with periodic acid—Schiff stain. The cellular
detail of the smears was studied at a magnification of
1,200 times. An attempt was made to count and identify
all the cells on each smear. These were of different cellular
densities and yielded total cell counts from 2 to 6x 10°
cells per slide.

After six days of culture most of the cells were lym-
phocytes. Occasional eosinophils were seen, but no
noutrophils were recognized. Lymphoblasts were recog-
nized as cells over 15y diameter which when stained
with May-Grinwald—Giemsa had large purple nuclei
containing 2 or 3 nucleoli and with varying amounts of
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light blue cytoplasm of ‘frosted-glass’ appearance often
containing several vacuoles. Mitotic figures arrested in
metaphase were seen in cells of the same order of size as
lymphoblasts and with similar cytoplasmic features.
In the autoradiographs, cells were accepted as being
labelled if they contained more than twenty silver grains
over the nucleus.

The degree of lymphoblast transformation, mitotic
activity and uptake of tritiated thymidine is shown in
Tables 1 and 2.

These results show that old tuberculin and heat-killed
vaceinia virus induce lymphoblast transformation of
peripheral blood lymphocytes from an immune donor in
the absence of autologous plasma. They also demon-
strate that tho plasma from an immune individual does
not confer the potential for lymphoblastic transformation
wn vitro in the presence of antigen to lymphocytes from a
non-immune individual. This finding is consistent with the
ability to transfer delayed-type tuberculin sensitivity
@n vivo with lymphoeyte suspensions and not with plasmas.

In these experiments, PHA stimulated lymphoblast
transformation in the absence of autologous plasma. The
considerable quantitative differences between the dynamics
of lymphoblast transformation caused by antigens and
that caused by PHA suggest that PHA acts as a direct
cellular stimulant and not as an antigen®. This is supported
by our recent finding that PHA stimulates mitosis in
epithelial cells of adult human skin grown in an organ
culture system in vitro”. The fact that the plasma from
sensitized individuals does not contain any component
which can induce the transformation of lymphocytes
from unsensitized individuals into lymphoblasts in the
presence of specific antigen would indicate the probability
that cytophilic antibodies® were not involved in this
reaction.
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Distribution of Haptoglobin Types in Turkish
People

SinceE the discovery by Smithies that haptoglobins
show three distinct patterns in starch-gel electrophoresis,
the intercst in these «-2- globulins has become widespread?.
This property has an immediate application in anthro-
pological and genetic investigations, and many investiga-
tions were carried out to determine the distribution of
haptoglobin types in various populations and ethnic
groups. It is well known that blood-group frequencies
wore previously used for such studies. But, as will be
discussed later, haptoglobin typing proved more accurate
in this regard.

In the present investigation, the distribution of hapto-
globin types has been investigated in sera obtained from
300 Turks. Some of these people were inhabitants of
Istanbul while others came from different regions of
Anatolia. The samples were obtained from the patients
at the Capa Internal Clinic of the Istanbul Medical School
and from the patients referred to the biochemical labora-
tory of this clinic for biochemical determinations. The
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Table 1. DISTRIBUTION OF HAPTOGLOBIN TYPES IN TURKISH PEOPLE
No. tested Distribution of haptoglobin types (per cent)  Gene frequency
Type Type Type Tvpe Type
1-1 2-1 2-2 2-1M  Johnson Ip* Hp®
300 8 46 451/3 1/3 1/3 031 068

haptoglobin types were determined by the vertical starch-
gel electrophoretic method of Smithies?. The position
of the haptoglobin bands was determined by staining with
orthodianisidine®. The results of these investigations arc
presented in Table 1.

The distribution of the major haptoglobin types is
quite uniform in populations living in different European
countries : Hp 1-1, 14-17 per cent ; Hp 2-1, 47-49 per
cent ; and Hp 2-2, 36-40 per cent!-'2. Gene frequencies
for Hp! and Hp? are also very similar : 0-36-0'40 and
0-60-0-66 respectively*-12. On the other hand, in Africa,
Hp 1-1 is much more frequent (49-54 per cont), and the
gene frequency of Hp! is much higher (0:60-0:72) (refs.
13-15). In Asia, on the contrary, the percentage of type
1-1 is lower (5-10 per cent) and so is the gene frequency
of Hp! (0-21-0-31) (refs. 16-19).

As can be seen from Table 1, the distribution of major
types in Turkish people is similar to that seen in Asiatic
countries. This is not surprising, considering the histori-
cal fact that the Turks emigrated for several centuries
from Central Asia to Asia Minor. On the other hand, a
survey of different blood-group frequencies (ABO-MNS,
Rh, Lutheran, Kell and Duffy) in Turkish people*® showed
that they did not differ greatly from the values commonly
found in Europe. Such a discrepancy also occurred in
the case of the Bushmen of Southern Africa. Although
their physical appearance suggested a Mongoloid ancestry,
blood-group studies performed by Weiner et al.?! enabled
them to conclude that the blood group frequencies of
Bushmen showed a negroid pattern. But the distribution
of haptoglobin types in Bushmen was different from other
Africans and similar to the distribution of haptoglobin
types in Chinese!?®:22, These two examples of discrepancy
between blood group frequencies and the distribution of
haptoglobin types show the importance of the latter in
anthropological studies.
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Microsomal Incorporation of N-Acetyl-D-
galactosamine into Blood Group Substance

SorLuBLE blood group A and H substances from hog
gastric mucosa consist of a protein ‘backbone’ to which
numerous oligosaccharide units are attached!:>. These
oligosaccharide units are supposed to consist of a chain of
p-galactose and N-acetyl-D-hexosamines to which L-fucose
rosidues are laterally linked3-3. Group A substance is cot-
sidered to differ from group H substance only by an
additional «-N-acetylgalactosamine residue at the non-
reducing end of the sugar chains. In fact, substances
showing H specificity can be obtained from A substances
by treatment with «-N-acetylgalactosaminidases® 7.

The mechanism of the biosynthesis of blood group sub-
stances is unknown. In wvivo labelling experiments in
which [11(]-glycerol was injected into the gastric artery
of hogs indicated that blood group substances are syn-
thesized on the microsomes of the gastric mucosa®. This
communication describes the transfer of C-labolled
N-acetylgalactosamine from uridine diphosphate (UDP)
[1*C]-N-acetylgalactosamine to terminal positions of blood
group H substance in the presence of microsomes from
hog gastric mucosa.

A mixture of UDP-[1¢C]-N-acetylglucosamine and
UDP-[14C]-N-acetylgalactosamine was prepared by in-
joetion of glucosamine-1-2%C (10-0 me./m mole, obtained
from New England Nuclear Corporation) into the tail
vein of rats, and the UDP-N-acetylhexosamines isolated
from the livers according to the method of O’Brien and
Neufeld®.

Microsomes were prepared from hog stomachs freshly
obtained from the slaughter-house. The mucosal linings
were stripped off, separated from the underlying mus-
cularis mucosa, and homogenized in a Waring blender in
0-35 M sucrose, 0-025 M potassium chloride, 0-01 M mag-
nesium chloride, 0-001 M othylenediamine tetraacetic acid,
0-05 M tris pH 7-6 (3 ml. per g of mucosa). The homo-
genates were centrifuged at 15,000¢ for 20 min and the
supernatants assayed for blood group activity by haem-
agglutination inhibition tests' and further centrifuged at
105,000¢ for 1 h. The microsomal pellot from 5 g mucosa
was suspended in 1 ml. high-speed supernatant. To the
microsomal suspension were added 5 pmoles adenosine
triphosphate, 5 pmoles nicotinamide-adenine dinucleotide,
and 0-5 pmoles UDP-[14C]-N-acetylhexosamine (500,000
c.p.m.); the resulting mixture was then ineubated at
pH 7-6 and 37° C. In some experiments 10 mg blood
group H substance (obtained from hog gastric mucosa by
the procedure of Bendich et al.'?) was added to this
standard incubation mixture.

The incubation was terminated by cooling the incub-
ation mixture in an ice-water bath. Then the mixture
was sonicated for 5 min and, after dilution with distilled
water, centrifuged at 105,000g for 1 h. The pellet was
discarded and the supernatant dialysed against several
changes of distilled water for 24 h. From tho non-diffusible
material the blood group substances were isolated by
precipitation with three volumes of ethanol and dis-
solution of the precipitate in 90 per cent phenol. 50 mg
blood group H substance was then added and the blood
group substances re-precipitated with ethanol by adjust-
ment of the ethanol concentration to 10 per cent by
volume. The precipitate thus obtained was dissolved in
water and assayed in a Packard liquid scintillation counter.

Tho incorporation of radioactivity from UDP-[*C]-N-
acetylhexosamines into blood group substance is shown
in Table 1. With microsomes obtained from a homo-
genate showing blood group A activity there was a stoady
incorporation in the course of 2 h of incubation. On the
other hand, microsomes of a blood group H-active mucosa
wore unable to incorporate radioactivity to any significant
extent. In both experiments no labelled UDP-oligo-
saccharides could be detected in the diffusible portions of
the incubation mixtures.
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