On the Serological Constitution of the Fin Whales
II. Further Studies on Blood Groups

By
KaAzvuo FuJiNo

Introduction

Blood groups of the fin whales, Balaenoptera physalus, have been
classified into four types (Bp system) as stated in the previous report
(Fujino, K. 1953)". After further investigation on the antigen which is
contained in the erythrocytes of fin whales, two kinds of new aggluti-
nogens, i.e. Jul and Ju2, were found by agglutination between immune
antiserum and erythrocytes of fin whales. By the existence of these
antigens blood cells of fin whales were classified, independently to Bp
system, into three kinds, namely JulJu2, Jul and Ju2, and consequent-
ly they were classified into twelve kinds as the combination of Bp and
Ju systems. Furthermore, besides the four kinds of antigens belonging
to Bp and Ju systems a new agglutinogen “X” was found in Bp2Jul and
OJul type fin whale blood cells by immune antiserum, but the correlation
between X-antigen and the already known blood groups has not been
enough examined up to the present.

After examing the blood groups of fin whales caught from the
northern part of the North Pacific Ocean in the years 1954 and 1955
in relation to the Bp and the Ju systems, remarkable differences were
seen in frequency of the occurrence of these blood groups between the
fin whales from ground off Kamchatka and those from ground off
Alaska. In the present report, the results obtained in these two years
are discussed in reference to those stated in the previous report.

Acknowledgements are due to the c¢rews on board the whaling
factory ship, “Kyokuyo-maru”, who helped the author in the field work,
and also due to Prof. Yasuo Suyehiro and Prof. Tanemoto Furuhata
who guided this study.

Material and Method

Preservation of the erythrocytes of whales: The erythrocytes of
whales used as immune antigen were preserved for the purpose of
adsorption test of antiserum in classification of blood groups. When
collecting the blood, following solution, 1/10 volume of blood, was added to
the blood as preservative, and then such material was kept in ice-box.
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Na-chloride ................. 8.5¢g.

Na-citrate .................. 50.0 g.

Guanofuracin ............... 5.0 g.
(5-Nitro-2-furfurylidene-aminoguanidine Hydrochloride)

Aqua.......................1000.0 ml.

When the blood was collected in fresh condition and was preserved
by this method, the erythrocytes was kept in good condition available for
adsorption test during three weeks or more, which is the required period
for production of antibody in normal (seven times’) immunization. After
several times’ cleaning with salt solution, these preserved erythrocytes
are used for agglutination and adsorption test. In this case, no effect
of guanofuracin was recognized on these reactions. In all other respects
with regard to erythrocytes of human being, immune animal, immunizing
method, collecting and preserving method of anti-serum, testing methods
of agglutination and adsorption tests, the materials and methods were
just the same as in the previous work.

Experiment and Result

a) Classification of Ju system blood groups. When a rabbit is immunized
with O type cells belonging to Bp system, immune antibodies against
these cells are produced in the rabbit serum. By the cross reaction
of this immune antiserum with several kinds of O cells belonging to
Bp system, two kinds of new agglutinogens, i.e. Jul and Ju2 which
are different from the antigens of Bp system, were found. Two ex-
amples of the cross reaction (agglutination) are shown in table 1.

Table 1
Cross reactions (agglutination) of immune antisera of rabbits immunized with
O cells by several kinds of O cells belonging to Bp system

a) In case of anti—428 (OJul) erythrocytes immune serum
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b) In case of anti-867 (OJu2) erythrocytes immune serum
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Remark: * cells used for agglutination. ** cells used for adsorption.

When a rabbit is immunized with the fin whale blood cells which
belong to OJul, the anti-Jul and the species specific agglutinins are
produced in the serum of the rabbit. If the latter antibody is adsorbed
away with OJu2 corpuscles, the anti-Jul immune antibody is obtained.
The anti-Ju2 immune antibody is also obtained by the same operation.
By the agglutination between these immune antibodies and erythro-
cytes, it was proved that the two kinds of agglutinogens, namely Jul
and Ju2, exist in the blood corpuscles of fin whales. By these anti-
gens, the blood groups of fin whales were classified independently to
Bp system into three kinds, namely JulJu2, Jul and Ju2, and in con-
sequence they were classified into following twelve kinds of types by
the combination of Bp and Ju systems.

Table 2
Blood groups of fin whales in Bp and Ju systems
Bp system| !
‘ BplBp2 i Bpl Bp2 0
Ju system ~—~ '
T
Julju2 BplBp2Julju2 ( BplJulJu2 Bp2JulJu2 OJulJu2
Jul BpliBp2Jul ' Bp1Jul Bp2Jul OJul
|
Ju2 ! BplBp2Juz | BplJu2 Bp2Ju2 OJu2
| i

b) New agglutinogen X detected by immune antibody. When a rabbit
is immunized with the blood cells which belong to OJul group, anti-
Jul antiserum is produced by the immune animal. After examing the
adsorption test of this antiserum with several kinds of OJul blood
cells, it was proved that a new antigen “X”, which belonged to neither
Bp nor Ju systems in already known classification, was contained in
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the OJul type blood cells of fin whales. This antigen X is also detect-
ed in Bp2Jul type cells besides in OJul cells, but the existence of this
antigen in other kinds of cells belonging to Bp and Ju systems has not
been examined completely yet up to the present.

¢) Preparation of reagents (standard sera). As the existences of
antigens of Ju system and X are confirmed positively, in case of pre-
paration of the reagent (standard serum) regarding to Bp system blood
groups, it is necessary to make clear whether Jul or Ju2 antigens are
contained in the erythrocytes of immune antigen and to select the cells
not containing X antigen as immune antigen.

1) Anti-Bpl immune antiserum. When a rabbit is immunized
with the fin whale blood cells, which belong to BplJul group with-
out X antigen, three kinds of immune antibodies, namely anti-Bpl,
anti-Jul and species specific antibodies, are produced in the serum
of the rabbit. If the anti-Jul and species specific antibodies are
adsorbed away from this antiserum with OJul type cells, the anti-
Bpl antibody may be obtained. In ecase of using BplJu2 and OJu2
cells as the immune and adsorbing antigens respectively, the anti-
Bpl antibody is also to be obtained by the same operation.

2) Anti-Bp2 immune antiserum. In case of preparation of
anti-Bp2 immune antiserum, Bp2Jul cells without X antigen and
OJul cells are used as the immune antigen and the adsorbing anti-
gen respectively in the same operation as stated in the previous
paragraph 1). When the Bp2Ju2 cells without X antigen and OJu2
cells are used as the immune and adsorbing antigens respectively,
the anti-Bp2 antibody is also to be obtained.

3) Anti-Jul immune antiserum. As already stated in section
a), in case of preparation of anti-Jul immune antiserum OJul cells
without X antigen are used as immune antigen and OJu2 cells
are used for adsorption of species specific antibody.

4) Anti-Ju2 immune antiserum. If OJu2 cells without X antigen
and OJul cells are used as immune and adsorbing antigens respec-
tively, anti-Ju2 antibody is to be obtained in the same operation.

5) Anti-X immune antiserum. After being a rabbit immu-
nized with OJul cells with X antigen, anti-X, anti-Jul and species
specific antibodies are produced in the serum of this rabbit. If the
latter two kinds of antibodies are adsorbed away by the OJul
cells without X antigen, anti-X antibody may be obtained alone.
In case of using Bp2Jul cells with X antigen and Bp2Jul cells with-
out X antigen as the immune and adsorbing antigens respectively,
the anti-X antibody is also to be made by the same treatment as
abovestated.
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d) Agglutinin titer of immune antibody. FEach one example of agglu-
tinin titer of immune antibody which was obtained by the stated
operations is shown in table 3.

Table 3
Agglutinin titer of immune antibody

Immune rabbit Agglutinin titer
No. | Serce | Immune antigen Immune antibody A“t‘gT“

t &
Sex |A+ e A- Bpl [Bp2 | Jul Juz, X
29 M} o', A+ | No. 45, BplJu2 Anti-Bpl, Anti-Ju2 agglu. 160 0] 0] 320, O
30 M o, A- No. 1562, Bp2Ju2 Anti-Bp2, Anti-Ju2 . 0 800 0] 400 ©
31 F| o/, A- | No. 428, OJul Anti-Jul ' 0 0160 0 O
30 Mi o/, A- | No. 1562, Bp2Ju2 Anti-Bp2, Anti-Ju2 o0 0] 800 0 400, O

)

32 F{ o, A- | No. 480, Bp2]u2Xu+ Anti-Bp2, Anti-Ju2, Anti-X ,, 0/ 200; 0| 400 20

Remark a) X antigen in No. 480 cells had not been examined prior to immunization.
However, judging from the existence of anti-X antibody in the immune anti-
serum, the positive proof of X antigen in this cells may be assumed. X+ means
the blood group possessing X antigen.

It is seen from this table that the anti-X antibody shows a re-

markably low titer in comparing with those of the anti-Bp and anti-Ju
antibodies.

Table 4
Blood group frequencies of fin whales taken from the northern part
of the North Pacific Ocean

(upper figures: actual number of whales )
lower figures: percentage of total number
a) Catch in the year 1954

A-ground
: :
Ju system Julju2 | Jul | Ju2
i i ; ; - Total
Bp system “~. male & female | male female } male | female ,
i { i
2 | 1 5 | 7 2 | 0 17
Bpl 2 x5 |7 2 10 RS
pibez 1.0 | 3.8 0.6 5.4
] ‘ i s -
5 3 | 11 7 o1 5 i 5 40
B RO R IS RO NUUURN e bes RO i atel N T AR L d T -
pl 25 ; 7.0 3.2 12.7
T 27 | 33 | 9 | 8 | 79
0 6 | 5 | s s 20 | 1 | 180
35 437 | 9.7 5679
14 | 10 ) o123 ) 109 0 36 | 24 3169
Total “ R o S i 135 l g9 10070
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B-ground
Ju system

JulJu2 Jul { Ju2 |

Bp system male | female male ‘ female ‘ male

|
0o | 0 o | o | o | o 0
BplBp2 |t LSS SRR AN /SUUU UL EUUUUUUILUUUUIURN FROUTUUUIUrPIRRI SRR SOROVORUN IOV
piop 0.0 0.0 | 0.0 0.0
Bpl | 0 {0 oo Lo 0 o0 1o 0 0

Bp2 U W T LA (AN IS WO N U "

Total — |- T 0.6 N 98 g R o | 1000

Remark: In the year 1954 no available data were taken from C-ground. B
«) 56.0% of total catch of this ground. v) 67.2% of total catch of this ground.
b) Catch in the year 1955.
A-ground
\{u system JulJu2 Jul i Ju2 {
‘ : i Total
Bp system i male { female male : female male  female 1
' 11 o | o | 2
pl1Bp 1§ 0.0 l 1.8
o | o 2 | 1 1 2 T oo | 5
Bpl ................. 00 . . 8 2.6 U B i 8 I 44
1|0 8 | 1 2 |0 12
2 - . S SO RO b2 R
Bp 0.9 7.9 1.8 10.6
0 ST R T T A Y S N T
1.8 ‘* 73.5 7.9 ) 83.2
f ] ! T 777“77*447
3 0 | 48 | 49 8 5 1139
Total I 2 A 1L 1 100.0
B-ground .
T Ju system, JulJu2 Jul : Ju2
- | Total
Bp system . male | female J male ' female . male female |
o | o o . o o o | 0
BpiBp 0.0 0.0 ¥ 0.0 | 0.0
0. 0 0o 1 0o 0o - 0o | 0
Bpl 0.0 0.0 0.0 0.0
11 181 135 | 4 . 1 | 2m
Bp2 B S . Tgg g } . 0B ‘ “og 4

| i , i 3.4 T8l
i 0.5 72.4 ]‘ 0.7 v : 73.6

3 . 4 531 484 7 15 10340
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C-ground
< [ ]
- Ju system) Julju2 | Jul y Ju2
| , : ‘ | Total
Bp system - male | female | male | female | male ‘ female
™ i { {
Bowgpz | 0 .0 L o o | o [ o | o
0.0 \ 0.0 0.0 0.0
ppt |0l oo 1 o [ oo | o [ o [ 0
| 0.0 | 0.0 0.0 0.0
o o | 9 | s 10 16
Bn2 ’ R { I A [ dU SO UU S UUUUUUU A UUURURN CUUSTUUROO s o oURPORRONY
P | 0.0 } 16.9 3.1 5070
0 1o s 16 0 [ o1 e
| 3.1 | 43.8 | 3.1 | 5000
I o o 1w | 12 1 | 1| 32¢0)
Total ‘ . 317 } e 907 ST ’ [T 62 -~ ‘1000 ,,,,,,,
Remark: ¢) 76.4% of total catch of this ground.
a) 87.9% . b5 5o
e) 91.47é iR} ER] i)

e) Frequencies of Bp and Ju systems’ blood groups. By using the stated
reagents frequencies of occurrence of the blood groups regarding
to Bp and Ju systems were investigated on the fin whales taken from
the northern part of the North Pacific Ocean in the years 1954 and 1955.
These results are shown in table 4 separately by Whaling grounds
A, B and C of the northern part of the North Pacific Ocean noted in
figure 1.

From this table, the following differences may be seen between fin
whales from A ground and those from B ground taken in both years
1954 and 1955.

I. As to Bp systems, in the case of A ground Bpl factor
(Bpl and BplBp2 groups) occurs 18.09 of 316 whales in the year
1954 and 6.29% of 118 whales in the year 1955, on the contrary to
this fact, however, no Bpl factor is seen in the B ground.

II. As regards Ju systems, Jul blood group occurs more pre-
dominantly than Ju2 group both in the A and B grounds. The
ratios of occurrence of Ju2 factor (Ju2 and JuldJu2 groups), which
show 26.59 and 14.29 in the years 1954 and 1955 respectively
as to the A ground, are deemed to be by far higher than those
of the B ground, namely 1.8% and 1.9% in the years 1954 and
1955 respectively.

In the C ground, only 32 whales were examined on blood groups,
so the data of this ground are not sufficient to compare the oceurrence
of blood groups with others in relation to differentiation of races.

Occurrence ratio of X antigen is examined on the blood cells be-
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longing to Bp2Jul and OJul groups only. The results are shown in
table 5. As to the other blood cells except Bp2Jul and OJul groups,
no available detection of X antigen is carried out, but the X antigen
must occur in their blood cells also.

Table 5
Frequency of occurrence of X antigen
X antigen X+ | X-
Bp and Ju . ‘ - ‘ Total
system 1 male “ female }‘ male } female |
z \
2 ! 1 0 | 2 5
Bp2Jul SRS B SO SOt e e ISP DTSR SN
p2Ju 876 5.7 143
! 6 14 ‘ 5 | 30
OJul | 5 e e e S R DTN
Tu 31.4 | 543 8.7
7 | 7 14 | 7 i 35
Total ... RO . oot O oo w Y
o 10.0 60.0 | 10070

Remark, upper fig.: actual number of whales examined.
lower fig.: percentage of total number examined.

Discussion

a) Purification of standard reagents. In the present report, the author
states that the blood groups of fin whales can be classified by the
Ju system independently to Bp system which was noted in the
previous report (Fujino, 1953). Accordingly, in case of judgement of
blood groups belonging to Bp and Ju systems, four kinds of standard
reagents, namely anti-Bpl, anti-Bp2, anti-Jul and anti-Ju2 reagents,
should be used for testing after treatments of purification which are
stated in section 3-¢). That is to say; in the latter case of anti-Jul
and anti-Ju2 sera it is necessary that the species specific antibody is
merely adsorbed away from the immune antibody prior to use, but in
the former case of anti-Bpl and anti-Bp2 sera, anti-Jul and anti-Ju2
antibodies should be still more adsorbed away from the immune anti-
serum besides species specific antibody.

In case of judgement of blood groups which was stated in the pre-
vious report, as the Ju system blood groups are not known yet, such
purification of standard reagents was not considered. Consequently the
following tests should be carried out on these standard reagents and on
the adsorbing cells which was used in these investigations as related to
accuracy of judgement of blood types. That is to say:

I. Which kinds of antigens of Ju system, namely Jul or Ju2,
had been contained in the blood cells being used as the immune antigen
in case of preparation of anti-Bpl and anti-Bp2 reagents? In other
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words, which kinds of antibodies in relation to Ju system blood

groups, namely anti-Jul or anti-Ju2 antibodies, has been contained

in anti-Bpl and anti-Bp2 reagents ?

II. TIn the case of adsorption of species specific antibody from
the antisera which contain anti-Bpl and anti-Bp2 antibodies, fol-
lowing question is to be risen. That is, whether the erythrocytes
being used was suitable or not as related to adsorption of anti-Ju
antibody, in other words, whether anti-Ju antibody was adsorbed
away completely or not.

As regards I, some examinations were ecarried out on the sera
which were prepared in the year 1952 and was preserved since then.
Consequently, in the anti-Bpl and anti-Bp2 immune antisera, the ex-
istence of anti-Ju2 antibody was not recognized, but anti-Jul antibody
was detected positively alone. Then the antibodies being contained in
the two kinds of these immune antisera are as follows :

(1) Anti-Bpl blood cells immune No. 11 rabbit serum

=anti-Bpl+anti-Jul + species specific antibodies.

(2) Anti-Bp2 blood cells immune No. 12 rabbit serum

=anti-Bp2+ anti-Jul + species specific antibodies.

Following remarkable declines of agglutinin titers of these anti-
bodies took place during the interval of three years’ preservation,

After preservation agglutinin titers are 20 times in anti-Bpl and
40 times in anti-Jul antibodies of heading (1), and are 80 times in anti-
Bp2 and 40 times in anti-Jul antibodies of heading (2), while in the
time of preparation the agglutinin titers of anti-B1 and anti-Bp2 anti-
dodies were 320 and 1280 times respectively (F'ujino, 1953), that is
fairly high titers in comparing with those after preservation.

Agglutinin titer of anti-Jul antibody in the time of preparation had
not been examined, but such declines of those may be assumed to take
place.

As to II, matters are noted as follows. In case that the species
specific antibodies were adsorbed away from the abovestated (1) and (2)
antisera, the erythrocytes used for adsorption have been selected ac-
cording to not only agglutination test but also to cross reaction test with
anti-Bpl and anti-Bp2 reagents. Consequently, it may be safely said that
judgement of Bp system blood groups, which was stated in the previous
report (1953), have not been affected by the occurrence of the antigens
belonging to Ju system.

As yet, X antigen is confirmed to occur merely in OJul and Bp2Jul
type blood cells, but it may be presumable that this X antigen occurs
in other kinds of cells also. Accordingly, as stated in section 3-c), in
case of preparation of reagents blood cells without X antigen should be
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used as immune antigen. As X antigen had not been known in the
years 1952 and 1954, no attention in purification of antibody, as related
to anti-X antibody, has been rendered on the reagents used in these years.
Therefore, the existence of anti-X antibody should be examined on
these antisera. First, the reagents which was prepared in 1952 did
not react positively with X antigen even in the case of using the not
diluted sera. However, as it has not been clear whether the declines of
titer of anti-X antibody took place as in the other antibodies or not,
no information can be received on existence of anti-X antibody in the
time of preperation in 1952. Secondly, as regards the reagents being
prepared in the year 1954, anti-X agglutinin was detected in anti-Bp2Ju2
immune antiserum (table 3. Anti-X serum). But its titer is very low
and reaches up to no more than 20 times. On the other hand, the
agglutinin titers of anti-Bp2 and anti-Ju2 antibodies which are contain-
ed in this anti-Bp2Ju2 serum reach up to 200 and 400 times respective-
ly, and then this antiserum was always diluted by 50 or 100 times in
any case of use. Accordingly, the anti-X antibody of abovestated re-
agent has never reacted positively with X antigen.

Consequently, it is unlikely supposed that in case of using the anti-
Bp2Ju2 reagent judgement of blood type is confused by X-antigen
and the frequencies of ocecurrence of blood groups result in uncertainty.

From the abovestated facts, followings may be supposed. As the
sufficient attention was not rendered on purification of antibody in case
of preparation of antiserum in the year 1952, it is supposed to be in-
significant that the results of occurrence of blood groups in 1952 are
compared with those in the years 1954 and 1955 when the purification
of antibody was considered in relation to anti-Ju and anti-X antibodies.

According to the facts which was stated in this section, it seems
to the author that the following problem is important in future in-
vestigation. That is: when the frequencies of occurrence of blood
groups are investigated, simultaneously purification of antibody should
always be taken into consideration. ¥Tor the purpose of this problem,
it is necessary to detect the unknown antigens and to study on the
correlation between titer and dilution rate of antibody and on the dec-
lines of titer being derived from preservation regarding to the already
known antibody.

b) Differentiation of breeding populations. The conception, that the
frequency of occurrence of blood groups is significant as indicator of
races of animals, bases theoretically on the fact that blood group is a kind
of hereditary charactor®»®, It has been already confirmed that blood
group is a hereditary charactor in some mammals® as well as in human
being, and in what way are inherited these blood groups into their
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calves. It may be analogized from this that the Bp and Ju systems of
blood groups of fin whales are also hereditary charactors.

As regards the fin whales being taken from the grounds, i.e. A, B
and C, of the northern part of North Pacific, no clue by which these
fin whales can be separated into different breeding populations has been
obtained.”® As stated in section 3-e), however, marked differences were
seen in the frequencies of occurrence of blood groups related to Bp and
Ju systems between the fin whales from A ground and those from B
ground in the years 1954 and 1955. According to this fact, it may be
assumed that the fin whales from the grounds A and B belong to the
separate breeding populations respectively, but in order to reach a
definite conclusion the theoretical proof, that is, the statistical treatment
basing upon the formality of inheritance, must be obtained. However,
as the fin whales has huge body, it is not able to make clear the par-
entages in inheritance by the breeding of whales. Therefore, a part of
the formality of inheritance may be merely confirmed according to the
correlation between cows and calves. Embryological study of blood
groups and statistical treatment on which the abovestated conceptions
have their grounds will be discussed in future occasion.

Conclusion

(1) The existence of the two kinds of antigens, namely Jul and
Ju2, which differ from those of Bp system (Fujino, K., 1953), was con-
firmed positively by using the immune sera which were produced by
the rabbits being immunized with the fin whale erythrocytes. Conse-
quently, the blood groups of fin whales were classified independently to
Bp system into three kinds, i.e. JulJu2, Jul and Ju2, and the existence
of twelve kinds of blood groups were proved as follows.

— Bp system ‘ i i
\\\\ Bp1Bp2 Bpl 3 Bp2 ! 0]
Ju system TT—. ! ’ |

JulJu2 1 BplBp2JulJu2 1 BplJulJu2 i Bp2JulJu2 OJulJu2
Jul 5Bppr21u1 } BplJut \ Bp2Jul OJul
. BplJu2 | Bpjuz | OJuz

Ju2 | Bp1Bp2Ju2
|

(2) Frequencies of occurrence of Bp and Ju system Dblood groups
were investigated on the fin whales taken from the ground A, B and
C of the northern part of the North Pacific Ocean in the years 1954 and
1955. In what follows these results are noted separately by the grounds
of A (off Kamchatka), B (northern side of eastern Aleutian Islands)
and C (southern side of eastern Aleutian Islands).
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I. Bp system blood groups (figures in per cent).
A-ground (316 whales examined in 1954)
BplBp2: 5.4, Bpl: 12.7, Bp2: 25.0, O : 56.9
vs (113 whales examined in 1955)
BplBp2: 1.8, Bpl: 4.4, Bp2: 10.6, O: 83.2
B-ground (393 whales examined in 1954)
BplBp2: 0.0, Bpl: 0.0, Bp2: 10.2, O: 89.8
’s (1034 whales examined in 1955)
BplBp2: 0.0, Bpl: 0.0, Bp2: 26.4, O: 73.6
C-ground (no whales examined in 1954)
vs (32 whales examined in 1955)
Bp1Bp2: 0.0, Bpl: 0.0, Bp2: 50.0, O: 50.0
II. Ju system blood groups (figures in per cent)
A-ground (316 whales examined in 1954)
JulJu2: 7.6, Jul: 73.5, Ju2: 18.9
v (118 whales examined in 1955)
JulJu2: 2.7, Jul: 85.8, Ju2: 11.5
B-ground (893 whales examined in 1954)
JuldJu2: 0.6, Jul: 98.2, Ju2: 1.2
' (1034 whales examined in 1955)
JulJu2: 0.7, Jul: 98.1, Ju2: 1.2
C-ground (no whales examined in 1954)
vs (82 whales examined in 1955)
JulJu2: 3.1, Jul: 90.7, Ju2: 6.2

In these results, the marked differences are seen in the frequencies
of blood groups both in Bp and Ju systems between fin whales from
A-ground and those from B-ground. Details are as follows.

As regards Bp system, in the A ground Bpl factor (Bpl and BplBp2
groups) occurs 18.0 per cent of 316 whales in 1954 and 6.2 per cent of
113 whales in 1955, but contrary to this fact no Bpl factor is seen in
the B ground in both years.

As to Ju system, Jul blood type oceurs more predominantly than
Jul type both in the A and B grounds. The frequencies of occurrence
of Ju2 factor (Ju2 and JulJu2 groups), which shows 26.5 per cent and
14.2 per cent in the years 1954 and 1955 respectively as to the A
ground, are deemed to be by far higher than those, namely 1.8 per cent
in 1954 and 1.9 per cent in 1955, of the B ground.

As yet no clue by which these fin whales being taken from the A
and B grounds are separated into different breeding populations has been
obtained. According to these differences in the frequencies of Bp and
Ju blood groups, however, it may be assumed that the fin whales from
the A and B grounds belong to the separate breeding populations re-
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spectively. But in order to reach a definite conclusion, the statistical
treatment must be rendered in future occasions.

(8) The existence of the new antigen X which differs frem the
antigens belonging to Bp and Ju system is confirmed positively by using
the antibody which is produced by the rabbit being immunized with
the Dblood cells of fin whales. Up to the present this antigen X oc-
curred merely in the OJul and Bp2Jul type blood cells, but the correla-
tions with Bp and Ju systems have not been made clear.
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