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Dynamics of Immunocytes following X-irradiation
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The effects of X-irradiation on dynamics of the two types of immunocytes, large immature
lymphocytes and plasma cells, were investigated in the present study. Male albino mice of CF # 1
strain, about 2 months old and weighing about 30g, were used. These mice were injected
intraperitoneally with 0.2ml of typhoid-paratyphoid vaccine (Takeda Chem. Industries Ltd., Osaka)
before or after a whole body X-irradiation with 500R. They were divided into 7 groups as
follows: 1) nontreated normal mice, 2) mice receiving antigen injection alone (code: AG), 3)
mice receiving X-irradiation alone (code: R), 4) mice receiving X-irradiation on the 3rd day after
antigen injection (code: AG-3D-R), 5) mice receiving X-irradiation on the Ist day after antigen
injection (code: AG-1D-R), 6) mice receiving X-irradiation immediately after antigen injection (code:
AG-R), and 7) mice receiving X-irradiation 1 day before antigen injection (code: R-1D-AG).

The total number of nucleated cells in the mesenteric lymph nodes in these mice was estimated
by Awaya’s method (1962), and differential cell counts were made on imprint of the nodes. From
the values obtained from these observations the absolute number of large immature lymphocytes and
plasma cells was calculated.

The results obtained are shown in Table 1-7 and Figures 3-7. These can be summarized as
follows.

1) A marked increase in numbers of large immature lymphocytes was observed to precede the
increase in numbers of plasma cells in the AG group (Fig. 3). This suggests that the cellular
proliferation response following stimulation by antigen consists of two phases.

2) The first phase, characterized by proliferation of large immature lymphocytes, was radio-

sensitive and the second phase which is prominent in the plasma cell proliferation was unaffected
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by X-irradiation (Figs 4, 5, 6). Thus, the first phase can be also called the lymphocyte phase and

the second one the plasma cell phase from the view of radiosensitivity.

3) In the AG-3D-R group the plasma cell reaction was definitely delayed. The similar sequence
occurred in the AG-1D-R and AG-R groups (Figs. 4, 5, 6; Table 8). This suggests X-irradiation

after antigen injection may delay the plasma cell reaction in the primary immune response.

4) The plasma cell reaction was found to be somewhat enhanced in the R-1D-AG group

which received X-irradiation prior to antigen injection. This is not in agreement with reports by

other investigators. Further studies into this problem are necessary.
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Table 1. Numbers of immunocytes in the mesenteric lymph nodes
from nontreated normal mice. (Mean-t Standard error.)

J, J
Animal \%}reglgﬁt No-of (n ;C]lgit)ed cells immaht'w_ﬁ"e olfyg:};ﬁgcytes No. of plasma cells
T (mg) per mg per organ (pe);rlafl;g) ‘ p(e; f{;g%m (p:rlé{lsg) p‘e; {)Sgsa)n
FX 3 56.2 2.8 156.0 63.8 35.9 11.1 6.2
FX 6 5.2 1.9 46.6 29.7 7.5 0 0
FX 133 55.9 22l 115.9 39.4 22.0 2.1 . 1.2
FX 134 35.8 2.0 70.9 49.5 | 177 2.0 0.7
FX 135 40.9 2.2 88.4 49.7 20.3 4.3 1.8
FX 136 41.3 1.9 78.8 43.9 18.1 3.8 1.6
FX 137 98.0 2.3 229.7 42.2 41.3 9.4 9.2
FX 138 67.0 1.9 128.6 32.6 21.9 0 0
FX 139 | 53.8 2.4 | 127.7 23.7 12.8 2.4 ‘ 1.3
FX 140 71.9 | 2.4 173.6 43.5 31.3 0 0
| Avarage 54.646.65 | 2.240.09 [121.6417.26| 41.8+3.62 | 22.943.29 | 3.54:1.23 | 2.240.97
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Table 2. Changes in numbers of immunocytes in the mesenteric lymph nodes
from mice receiving a single intraperitoneal injection of 0.2 ml
typhoid-paratyphoid vaceine. (Mean=+Standard error.)

No. of nucleated cells

No. of large

Days alter \E:;g:;gt (x107) immature lymphocytes No. of plasma cells
antigen A er m er organ er | er organ
g (mg) per mg per organ (px 10-:% F&X 1(??5) (Px 1(;1:158) I:EX 15?';)
1 day 77.3 2.5 190.7 88.3 72.2 2.3 1.1
| *+17.73 | +£0.18 4= 40.77 + 22.41 -k9.62 +2.25 +1.08
51.0 2.4 123.1 8l.4 41.4 - ‘
2 days £3.71 +£0.04 |  £8.36 | +12.81 | k721 | 0EO Ll
3 days 71.1 2.4 155.7 91.1 60.0 3.2 2.7
. + 17.65 +0.15 - 40.84 + 10.99 + 19.34 +2.02 +0.59
5 days 92.8 2.2 202.4 67.0 62.9 2.2 1.7
+ 14.89 +0.17 3- 29.45 +7.28 + 12.94 +0.68 +0.53
7 days 126.0 2.0 250.1 71.0 88.7 12.9 15.5
+ 17.08 +0.17 4: 29.22 +6.27 + 14.77 +3.69 +4.22
10 days 89.5 2.3 205.8 82.1 76.2 20.2 20.7
+ 13.86 +0.09 + 350.05 + 12.30 + 18.92 +5.65 +: 20.73
14 days 99.5 2.4 247.2 65.9 75.9 17.1 18.7
+ 14.14 +0.24 4: 49.99 sk 13.47 =+ 13.69 +6.31 +8.66
Non-treated | 54,6 2.2 121.6 41.8 22.9 385 2.2
normal =£6.65 +0.09 4: 17.26 +3.62 +3.29 +1.23 +0.97
Table 3. Changes in numbers of immunocytes in the mesenteric lymph nodes
from mice receiving 500 R of whole body X-irradiation.
(Mean=-Standard error.)
No. of nucleated cells No. of large ]
Days after \F\)T;%;]I:t (%10 immature ]lymprgﬁg.cytes No. of plasma cells
X-ra ) er mg er organ er 1 T organ
) Y (mg) . per mg per organ | (x1 03!3 p(x 1 Ogs) (p;( 1 0?53) }Eex 10.85)
1 day 49.1 1.0 46.6 20.0 8.2 3.9 1.9
& 15.43 +0.08 + 11.59 +3.82 +1.38 +1.13 +0.75
2 days 34.5 0.8 27.6 6.2 1.9 0.7 0.3
) +3.45 +0.05 +4.50 +3.36 -0.87 +0.56 +0.27
3 days 34.4 0.8 27.5 8.1 2.7 0.4 0.1
) +5.36 +0.05 +4.11 +2.87 4:1.09 +0.35 +0.11
5 days 37.3 0.7 27.1 18.3 el 2.2 0.7
N +3.31 +0.11 +5.66 +3.20 +:1.71 ~£0.89 +0.29
7 days 48.8 1.0 51.0 32.5 16.0 17.9 8.8
+9.57 +0.08 + 11.70 +1.23 +3.43 |  +5.38 +3.56
10 days 42.3 0.9 17 27.3 12.0 21.5 10.0
+5.95 +0.09 +9.00 +3.91 +:2.97 +5.08 +2.68
14 days 39.5 1.2 46.8 27.9 10.5 | 61.6 24.9
|+ 10.34 +0.15 | =+ 10.70 +5.08 +2.66 |  :£2.57 +8.77
Non-treated |~ 54.6 2.2 121.6 41.8 22.9 3.5 2.2
normal +6.65 4+0.09 | & 17.26 +3.62 +3.29 +1.23 40.97

2Rl WS & X RSSO BRMIER »
HT B 2 WAl OB -Eh Eh OB PR R iR
ELTRIRLE: (Fig.3— 7). FARS Lo h b
M oZEB >\ 5.

1) 4L < A (Table 1)

Table 1 /i 106D~ 7 2 @ SEHHIGRE ST 5.
ER = v ABHIBHR Y v iz DB oXELh T v v
B ETEMa bR 5,

2) BiEEESww 2 (Table2, Fig.3)
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Fig. 3. Changes in numbers of large immature lymph nodes of mice in the AG-3D-R and AG

groups.

T4, 4B HEES ¥ L OME~ v A o il
THZ iy, BEMREILXHEMNES BR T
IR ~ v A D REOFTIRCH 555, 7THEMS

lymphocytes and plasma cells in the mesenteric
lymph nodes of mice in the AG and R groups.

e U T b S8R & LB L 7.
3) XigBH-=wvA (Table3, Fig.3)

COFHIRFELMEFT S (Code: R). XERIESH1, PRHML, 4P HZRELRENLT, ToRELE
2, 3, 5, 7, 10, 4HBZhEN5 b THE EDAGHAY P kL,

Lie, KB Y v AR XE R 1 B B2 BHH
L, 2HEwRE:S, FoBikacimotE@ts

4) PR EHE I HH K XERH 22 0k <A
(Table 4, Fig.4)

Table 4. Changes in numbers of immunocytes in the mesenteric lymph nodes from
mice receiving 500 R of whole body X-irradiation on the 3rd day after
a single intraperitoneal injection of 0.2 ml typhoid-paratypoid vaccine.
(Mean=Standard error.)

No. of nucleated cells No. of large
Days after | €2, (x10°) immature lymphocytes | No- Of Plasma cells
K-ray per mg per organ per mg | per organ
) | perme | Peromam | (x10%) | (x10%) | (x10%) | (x10%)
| da 55.3 ) 65.5 17.8 9.3 6.6 3.4
| BV | 475 +0.11 | +6.69 | *2.82 | £0.99 | #&1.62 | =0.20
2 days | 292 1.0 39.2 1.9 18 9.6 738
g ¥6.31 | x5.97 | k6.07 | k164 | 0.93 | k3o | 126
3 days | 99.2 0.8 30.1 17.5 6.7 [2.4 | 1.0
: +5.69 £0.05 +3.33 £2.00 | £0.94 | £0.76 | £0.34 |
5 days 39.4 1.3 48.0 43.7 16.5 1y g% [ 6.4
' +2.63 +0.13 +3.69 | 4251 | +2.23 +£5.63 | £2.09
7 days 23.9 0.9 20.6 17.9 4.4 10.6 | 2.6
| ¥1.07 | #0.05 +2.03 ¥5.47 | 4150 | +2.02 | 0.56
10 days 22.2 0.9 18.3 13.2 3.2 .4 8.4
F6.04 | *0.16 | +3.29 | k130 | +0.98 | k576 | 351
14 days | 320 1.0 32.4 5.7 49 733 [19.3
+7.78 =+0.06 +9.24 +3.76 +2.04 + 26.92 | =+5.18
Non-treated | 54.6 2.2 121.6 41.8 22.9 3.9 ‘ 2.2
normal +6.65 +0.09 | + 17.26 +3.62 +3.29 +1.28 | 40.97
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Table 5. Changes in numbers of immunocytes in the mesenteric lymph nodes from
mice receiving 500 R of whole body X-irradiation on the Ist day after a
single intraperitoneal injection of 0.2 ml typhoid-paratyphoid vaccine.
(Mean=Standard error.)
| N ‘No. of nucleated cells No. of large T
| Days after | {;:Lg];ﬁt (x10™°) immature lymphocytes No. of plamna cslls
K-ray S ! | per mg per organ per mg per organ
oo me) | permg | operorgan | A0y | (x10%) | (x10%) | (x10%)
| {day | 417 ‘ 1.1 | 447 26.6 T11.9 7.7 3.3
| 4.2 +0.04 |  +8.56 |  +6.80 | +4.48 |  +2.15 |  *+1.08
) days | 25:9 0.9 22.4 6.5 1.6 6.1 1.7
o9 202 | 4005 | +2.90 +2.77 +0.72 +2.62 +0.72
3 days | 96:2 0.7 27.0 15.5 5.6 4.8 2.0
~ +4.37 | 40.04 | +3.00 | +1.70 +1.01 +1.46 +0.71
I & days | 30.8 0.7 20.3 7.7 5.2 5.9 1.8
PO o8 | 40.09 +2.08 +7.59 -£1.96 +1.88 +0.51
[ 7 dags 1.0 0.6 | 24.3 12.3 5.0 12.3 3.9
| @™ - £6.79 +0.03 | +3.92 +1.96 +1.01 +5.02 +1.40
| 10 daye | 81 ‘ 1.0 |47.3 15.2 8.6 84.1 1.2
! y \ + 15.14 +0.03 | + 17.67 +4.77 +5.24 | +29.02 | =+ 17.88
e ‘ 63.8 | 1.2 78.6 2.2 14.3 101.1 2.9
| Y | 4895 | +0.08 | + 13.38 +8.75 +5.54 | = 36.48 | = 22.05
| non-treated | 54.6 2.9 121.6 41.8 | 22.9 35 2.2
Normal +6.65 | +0.09 | + 17.26 +3.62 | +3.29 | +1.23 +0.97
T %1EE»S 3 HH T &8 Uiz ABgEE ) vos
§5‘i’3 100 R XABSIC & ) AN ETF L, HEREM%5HE
£x % (XEBH2 B E) WREL ), SHE (XHBHS5
20 0 HE) KB lmofaLRT. Lol, Z0o%E
L . fote 3
2 g0 OFEBLUTITHE (XHEEH14E H) £ CEE L.
&%
38 0 RSB B AERES 130 B (XHUBSI0H B) 2
t5§ o SRIMOERRRL, 17THH (XEBHI4A ) s
S> 5 LI MNL, ©ORTOREHECETS. Thbb,
101 I oRINORIL A GHIR { bhieh k< h
[{
- : - ' - 5.
& P 5) FURYEAHHE 1 HH i XEUBH % F 0 < v R
t%.fj‘ i W (Table 5, Fig.5)
<2 40 ~7AG-ID-R OB AG-1D-R BE L B4FiT% (Code : AG-1D-R) .
CX OO kR / BRaFRENS2, 3, 4, 6, 8, 11, ISHEKRS
L 4 " S
SN ) //j””"_““ pa Bl T O~ Y ReDWTHilbivie, HIREHRE 1 A H
g el =/ NORMAL AR LI kB Y v BB XEIRATC Lo T Al
l23456T7800II2RBME CHRA LHFEEAE 3 B H (XARES 2 B H) witiEs
TIME AFTER ANTIGEN INJECTION (DAYS) e 1SA A (XRWHFI4E B) FoER LTS, BH
Fig. 5. Changes in numbers of large immature a8 B B & CiEBERoE oMb 5 23,

lymphocytes and plasma cells in the mesenteric
lymph nodes of mice in the AG-1D-R and AG
groups.

= OFf1r. AG-3D-R B X WEFT % (Code : AG-2D-R).

MR EHE 4, 5, 6, 8, 10, 13, 17THHIc*
RENRSFBTO ~ 7 A onwT Fiieofe, RS

1A E (X#HRHFIOEE) wEh S, 15AH (X#
B4R B) wz offcofkmfExiT. ToifmoR
A GO TR B e AT W335, BEinDRE
HEE DB hTuns,

6) PIFEHESCXHRENLZ T ~v v A (Table
6, Fig.6)



354-(76)

HAREFREHRESMEE H328 H459

Table 6. Changes in numbers of immunocytes in the mesenteric lymph nodes from
mice receiving 500 R of whole body X-irradiation immediately after a
single intraperitoneal injection of 0.2 ml typhoid-paratyphoid vaccine.

 (Meanz-Standard error.)

No. of nucleated cells | " No. of large -
Days after 8?1;‘& _____ (>x10%) __immature lymphocytes No. _Of plasma cel_l‘:,___q
o | G | rerm | o | | | R |
| day 7.1 | 0.8 | 26.8 | 15.4 5.7 | 9.4 [34 |
+5.48 £0.10 | =+ 10.00 +1.84 +2.42 £3.97 | *1.45 |
o days | 267 0.8 19.3 8.3 2.1 2.1 0.5 |
+2.34 | +0.03 +1.97 +1.23 +0.21 +1.04 | +0.79
3 days | 29-3 0.8 23.1 9.3 R 1.9 |08 ;
+4.54 +0.14 +5.21 +3.51 | +1.53 +1.26 | +0.61 |
5 days | 26-7 0.9 24.0 18.9 5.0 1.9 | 1.4
+1.40 +0.09 +2.94 | " F2.21 | +0.68 +1.20 +0.38
7 days | 484 0.6 30.2 17.5 8.4 5.4 3.1 ;
+ 10.30 +0.05 +8.74 +3.10 +1.89 | 41.90 £1.55_|
10 days | 302 0.8 25.5 17.4 6.4 8.3 | 15.0 ;
+7.99 +0.11 + 10.62 |  £5.02 +3.47 |  48.34 +5.56 |
14 days | 313 1.2 38.1 19.2 6.9 85.2 28.2
+5.18 |  +0.11 +7.65 +6.90 +3.18 + 20.43 + 10.46
| Non-treated | 54.6 2.2 121.6 41.8 22.9 | 3.5 2.2
normal +6.65 +0.09 + 17.26 +3.62 +3.29 41.23 =+0.97
w o= =~
s X 100
E 2 0o 2 s
E X g0 \h ;E X 8o ran N
wid % — g = ‘“G
G 70 AG 2k 60 /"
S5 eo . 25 50{x-IRR. \/
=~ O go; <9 40l |
. XL [l -
oL 40 SL 3of, 2277 "> NORMAL
oS 20 X-IRR. D> 20{ % . =
2 o nOnMAL SERT AN _.// R-ID~AG
@« 10 \\ e _AG-R @ —R P L
i ~— |
o 60 2 60 ~
b - 90 AN
%l{: jg %u_m 40 i S R-ID-AG
2 0 AG-R a2 ¥ s Y
a - x  20{ X-IRR. - e
E —— —— £
% = B X-IRR. =" AG 5 o] . i s JNon-Mm
s O el NORMAL g R —r——
2 e S = 101 234567809101 12134
123456789101 121314
TIME AFTER ANTIGEN INJECTION (DAYS)
TIME AFTER ANTIGEN INJECTION (DAYS) . , .
Fig. 7. Changes in numbers of large immature
Fig. 6. Changes in numbers of large immature

lymphocytes and plasma cells in the mesenteric
lymph nodes of mice in the AG-R and AG
groups.

Z DR AGR BELMEFRT 5 (Code : AG-R) . %513
PUFEHEL, 2, 3, 5, 7, 10, 4HE (XEREH
HBIFA L) 5B TDO~ Y AL DWTiFiebhis &
BhaE Y v BRPu XBBHELARL, 2 A HohEs

lymphocytes and plasma cells in the mesenteric
lymph nodes of mice in the R-1D-AG and AG

groups.
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LB LRTS.
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Table 7. Changes in numbers of immunocytes in the mesenteric lymph nodes from
mice receiving 500 R of whole body X-irradiation one day prior to a
single intraperitoneal injection of (.2 ml typhoid-paratyphoid vaccine.
(Mean=5tandard error.)
I No. of nucleated cells No. of large
Days after V?T:gl;g:t (x10°%) irnmature lymphocytes No. of plasma cells
K-ray i per mg per organ per mg per organ
(&) permg | Peromm | (x10%) | (x10% | (x10% | (x10%
1 da 49.1 | 1.0 46.6 20.0 8.2 3.9 1.9
Y | +£15.43 |  +0.08 | + 11.59 +3.82 +1.38 +1.13 +0.75
2 days 25.9 0.8 19.9 4.7 1.1 3.4 0.
» +2.27 +0.06 +1.44 +1.17 +0.19 +1.12 +0.09
3 days 26.7 0.9 23.1 8.3 2.4 3.9 1.0
Y | 4433 | +0.07 +4.16 +2.41 +0.88 +1.44 +0.10
5 days 19.1 0.6 12.3 25.4 4.8 4.2 0.7
A - 5 )| +0.07 +1.24 +0.83 +0.24 +1.94 +0.32
7 days 41.3 0.9 37.9 44.1 21.0 6.8 22.0
4 +8.47 3:0.11 + 12.36 =% 11.19 +9.89 + 12.96 + 10.13
10 days 86.9 1.2 104.3 36.9 31.7 67.4 .5
Y__ + 11.61 30.08 + 10.79 +8.08 +7.80 + 16.76 + 11.24
14 days 31.8 1] 34.6 23.2 7:9 .8 22.3
+6.49 +0.06 |  £8.25 +2.99 +2.99 + 10.89 +7.79
Non-treated | 54.6 2.2 121.6 | 41.8 22.9 3.5 2.2
normal ¥6.65 | +0.00 | +17.26 |  +3.62 | +3.20 | 1.2 | ~ +0.97
Table 8. Effect of X-irradiation with 500 R on numbers of plasma cells (3<10-%)
in the mesenteric lyraph nodes from mice receiving a single intraperi-
toneal injection of 0.2 ml typhoid-paratyphoid vaccine.
Days after Non-irradiated Irradiated
antigen AGH AG-3D-R¥ AG-1D-R¥ AG-R* R-1D-AG*
1 1.1+ 1.08 3.4+ 1.45 0.8% 0.09
2 0 £0 3.3+ 1.08 0.5+ 0.79 1.0+ 0.10
3 2.7t 0.59 17N 0572 0.8+ 0.61
4 3.4£0.20 2.0£ 0.71 0.7+ 0.32
5 1.7+ 0.53 3.8%1.26 1.4+ 0.38
6 | 1.040.34 5.9+ 0.51 22.2+10.13
i | 15.5+ 4.22 3.1+ 1.55
8 6.4+2.09 | 3.9+ 1.40
9 51.5+11.24
10 20.7+20.73 2.610.56 15.0% 5.56
11 41.24+17.88
13 8.413.54 22.3£ 7.79
14 18.7+ 8.66 28.21+10.46
15 62.9422.05
17 19.71+5.18
The day of
e o 7 13 1 10 6
8 x10°)
The day
reached
maximuim 10 17 15 14 9
value B

¥ See text for explanation of coded group designations.
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(Table 7, Fig.7)

C OB R-1D-AG B2 W5#3 % (Code : R-1D-AG) .
RS HFEREE L, 2, 4, 6, 9, I13HBRSH
HTOIYARDOWT fichbhl. oRCiE X
MBI L T KBISHHE Y v BRI IEGES 6 A B
(XHRIBH 7 B EH) wigmofimeRL, 9HA (X
JBS103 B) e ox @iy kolok, MHRAIas
IHEEHE 6 AL EM L 9 B Hio o OoBECEE &
D, 13H BRinmosd3 55, Zomilcd AGR
D% >3 LE2T w5, Fichb, - OBTCIE
A OZETIMFR L LR D & IR L 2SR oT
5. &R, WHAREOMMOMINTA GREL i35
Lu2s, OB Ehedic b EEoTw 5,
PAEo 780 5 bHERIE~ v Ak 5B A B
LTHDEDEDERNTHB. KBS Y v Bz X
RN cEL L, wTFholci B2 A Ak
BelS L Ie 5. EAMRBEOLINI AT VE T
%. Table 8, idz DIEDOR IO & sl i
THRMERER e R ShTw3, bbb,
TPHEMBE WA IPE AR IS & 2700, BRI
AG-3D-R, AG-1D-R, AG-R o 3 ETIT A GHic ¢ BT
i DAY 5, Shicki LT R-1D-AG BEciniBEA
AR E R T B i 5,

E

Z OUFFER BRI 53 B XELRS o 3
& LTHREMROEEL PO LT~ 0Th 5.
HHEOIBLALTROS b, L EELBbhso¥
D2 DO DT AR D T AT,

D) S B s o — 48k
BE (F7Av 279w 0.2ml) 5% S~ A
(AG-BE) DISRFIBUR Y v AH GRS 1 AR &
TIMIE Y VARRORMMBZ D, DS 7T HEM
bIFEMOR A s 2ot 20 X 5 efpiEdlian K
ot oW R E { kEA EhTws (BY
#1966 ; FEE51969) . = OEERTIL, XERShe Lot
B—Hc BT BRBEE Y v B ainc i35 o
MLUT, B-HOMEMI HAT 3o &k
5. HL, oMoz R-1D-AG B2k hof
TIZAGHI BTk bR ha., FLTE 0
4, WNOREZAGE Y EESTV5, DX
S, B O EMIERG M S b
Exvbhn, Shirdeieg < o A IoTER S h
TIs b, MakinodanI(1966) i3 = % JE il (Plas-

HARE SO I S 328 44 8

ma cell phase) LUEA TS, Zhicd LT, #H—if
DR ) BRI XSRS L > TR+ 0
BoeMA L, MO RS Z E AR LT 2.
Lichio T, olubiud s OBENIE Y w80 (Lym-
phocyte phase) LBEDNz\, KT Z DERC 3T i
IR 351 B Se BRI IS O A XSRSt -
WO RFIZ Lo TR T LT E T,

ks, BT IEE @2 L long-lived lymphocytes
Dip B &Y I T T w5 T (Miller and Cole
1967), 2 D Z & S WMMEE Uishugic bionds, —h
COWTREENL S h D Eshion s Lot 5.

) XIRBEHE OGRS & e 7 = 7Y VG
(Berlin 1964) & DPBYfR

HUIFRIBIBI DH T R B+ X B o e 1 i
S ORI ORI A I 0T R D & & pR
HFERTWS, ZoMBECY>WTIRS L Th 5 —Esh
D4, SE0EL ORI EDBETT 25 O S
MCHMTAZ ERXTER ., 1o, PIEREREIAE
IZ 500 R O X 217720 AG-3D-R BEoRSHT,
PRI TR F R AT IO THIE S v 7V v RIS OREIEY
SrHT Lz Berlin (1964) DRGH & 4 < OMELIER TS L
T, LIehoT, 2Tk Belind#fi i 021
SHALT, BHROF AL Licss s, Hbhg e
P OMEEIGE 3% 72 7Y VIR E OBRR £ 1T
%l PR

Berlin ¢ CF-1 AR~ Y ACHEE LTS v 7
= SFETALLAT 2 0, 1ml R HRENTERS 3 A
Hic 500 B o> XIS 1T, F DB o He-
magglutinin-inhibition (HI) jEM:A gL LCR~<TCL-
A, TD S\, [l D macroglobulink 78 y-globuling
DT 4 H 1iEM: % W% L. macroglobu-
lin {EiEIERS ORI~ Y AT Y 7 5 VS 4 —
5HHwERERY, LIBIZANMIR 2 ETF L.
KRS~ v 2 C LS 4 B Bz ERsss i
B, TOHETHRPHICETLS HE x4 kL
. € LTCLLE BiCERE TR MEE B oA 34 b iz,
—7, 78 v-globulin JEMIIEBHIFCIL Y 7 5 IS
B4PABRIZI LD TALD, HEORKEQ6HE R 2T
ERD—@E i & ole. e LT, BEEETIzdi
EDFIFIEHE T HHE Tl Eh Tk, L
Wt 2w EA Lie, D loRf Ric#E-SuC, Berlin (34
ERIGEREZ w7 Y GO 5 255  macroglobulin
phase & 78 y-globulin phase o —=ific>1F, Fedsii
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macroglobulin & iid il S TEDOEM A s X 2
BE Lz, HETISZ H5~ETS v-globulin phase o iif
EXOEBITLOLEL L, EEolaiy, F7 A
77 vERESHH T HLL WL kY v
SARREI XM Lo THasemie, LhbBL LM
YLl ZOMDOHKE FDOTFHEOY vz EE LT
macroglobulin 2 &3 % 2 & Vb TV 5 O TCEE
1964 ; {EI1964) , Berlin DEIZ2CLOIFIENE L £ &
ghhicoirz ol L Bbh s, KoBEcidiEE
W4 AH, TbbXERE | B Hiz macroglobu-
lin JEHEDSB BTV BAS, ZHEBSHITclo it L
Fe KRBEhH5 ) v 3 Lo T &R &7 macroglobulin
PMHFEHFELTW S s Bbhs, i, HEoY
BT 75 VIERES B (X§MBE 5 HE) wil
# ) v ARROBEOM MRS bt (Fig. 4), 2
Fud BerlinpHj& 011 H Hiz macroglobulin fE{: e
EHE2TWEZEE I —FHKLTWwS, 2% b, Zh
bbb h oA 8 B B i Uic kBlghas v v
DOEH L7 » 7V wHl1H B il <htc
DEFIRTE LS., oz Lk, Berlin @\~ 5 macro-
globulin fHixonbh oV v Hiihciid T2 oL B
bhsn, —h, FEOGECIIEREI RN
I3 E (X{RMEH10H B) 26 8 Lik Ue, 17HHE
W Z O COREHE Lz (Fig. 4, Table8). Lizht
2T, oA, BHEAREIEGITE LBE LTw3
i s, JEEMIE TS v-globulin oAREMIATH S
ZERHERENTE Y (KEF1964) , Sl oL Berlin
OBECIORIEY v 7 ) VIEAGBIELTh bt
SEEX-HLTVE, LEehoT, Ko 7S y-glo-
bulin Hizdivbh oIl HS L v s o k-
Bhbha, 727221, 2ok 5 kilEEe e ->T i
FoBCHEOBE R 2T WA T EREEChT
BLZERLLAAMLETHS.

3) Xt E MRS & PR IGOMH, 2
e F fo i3 UHE & DY

FED— W I 3\ T XFRIEH DL o> =7 A4
HWETEBET S 23 X{Mmbh T3, Z0BE,
XIS ORI BIR 7 M S h 5 2w 5 #iis  (Sil-
verman and Chin 1955, 1956 ; Berenbaum 1966) * X#i
BEBPFEREH OMfcfTibh s & 2T ikl Eh s
L) iy (Taliaferro 5 196488) 2355, F1LT,
Z o k5 et EoMflciic ], Hohifkiio 5
ORI BET 2 DIBFRGEWIEL FbHD (7-
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& %1% Silverman and Chin 1956) . ik X 54z, 4l
DEGETIIRIE ~ v AWML R-1D-AG fE2
Firus T o fF Tl XEIREae D 3BIES 5 2 L b
2fe. EXK, Fiut AG3D-R BT EETHOR.
(Table8). = X 57%Pil b, FHik PRI
O XA EMIALIG 2R E 22, hat kR
IEDEE DR b DL, ZDE5ieE sz
Silverman } Chin (1956), Berlin (1964), Berenbaum
(1966) BOERIIEWLDTES. b HHA, ZDk
5 e PEMIaR D < Auit, ToiEHE LToy
YASHMHOBMY, Fitdb, XM X BRI Y
VARROENR I E B LTV C LR EF e
FiuEie big,

EhiT, XSRS EIzhe 5 X 5 i<
HHHHZ LM E R T % (Dixon and McConahey
1963 ; Taliaferro et al. 1954 ; Talialerro and Taliaferro
1970 ; Tada et al. 1971) .bivbiud4c b, R-1D-AG
HETRoo X5 g na bh e (Fig. 7, Tableg).
CHIAIREIE D5 2 b EDLS5E 25ETH
A 5, B e DREURERIBS 220 e AR
RGN EZ 52 L1z D AR I2THEES LTS
(DeBruyn 1948 ; Murray 1948 ; Trowell 1952 ; Wohlwill
and Jetter 1953 ; Nossal 1950 ; Allegretti, Vitale and
Dekaris 1961 ; Keuning et al. 1963 ; Ghossein, Azar and
Williams 1963 ; Awaya, Fujii, Oda, Hori and Kijima
1964) . S S EOELHOFRT LA TEL. Zo X
5 IR MR HIBE O 36 2 IR I35 & & 2R
ThHH, okl BEHRBHREDY 1A 5
REIEONER & ORcBfE R % & L Eltiis 5
o 0D, XRBHOBEN—MOT Ca v b
R &R D IR I O Bk BUE A s fehsb 5 =
LHBOTH LwEEbh3, bhbho R-1D-AG B
I3 B IEa o —a ik o $ihn i e o - o X
5107 ¥ =i v P RN TRLDOTHS G Litisys,
HL, fEkOMRETIRC O X 5 e XIS X 254
TGO BRI PR LicB A i bhs o &t
BHEhTwH 0T, FHEoZ ol ovtitinks
BOBRPLETH S, TRz LTh, ol
BiptE, HURORE, MEHE, PURES - B -
DRI ERPC B RES - LR BEBTECHA
i

w B
= OFFFEEATE RSN D el o Bhigc iE3 X
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s OB oW TR Lo Th s, kB
WAEBRIG0H, {FE30ENTHO CFEl Rt A<y A
ThhH, F7ARFFT7ATIFv (&40 &) BHIE
ELTH\, @ 0.2ml %o ADMERHNIC 1 EIE:H
Uiz, X§RIBAHE 500 R B B2 4Ti0%. =721
FiEfhc K0T, 1) MAUEITEHR, 2) HUEDRHE
FEZ0ci (Code: AG), 3) X#EBHEHETEZ
7ofE (Code : R), 4) PUEHSE 3 B H e XifR%
SZIcBE (Code : AG-3D-R), 5) HiFH:GE: 1 H AR
XS Z32) 7=#E (Code : AG-1D-R),6) HFURIEHA
B XARIBH & 2107l (Code : AG-R), 7)  X{RFRS
1 B HcHFEES 25210 78 (Code : R-1ID-AG) @ 7
Fobdic, Che4HoBEERY v fcagths
M, & < CIRBRANC R B D Db BB KT

Vv B EEORER BT, FoZlidE R
Z~ie, e EIi R ¥ Lk hThsb.

L. AGHRCHWTITPIEESE 1 HE B 3550
AU vAREoRmMARZ b, ©OSWT7HBLEI
HEMEoRS s Z 5, Tihbb, fiEo—kKFIG
ki B MR =t TH 5.

2. WTFhoBI BT H—HokELhIS Y v <5
FOSB AT e REZ M <, SO IR
BT o Lo ER R Xhin Lo
T, BHBEZEOEH bE—HE Y v ki (Lym-
phocyte phase) , £ =% LB i (plasma cell phase)
LISz ELTES. FLT, ThbizFhFh Berlin
(1964) ®v+5 macroglobulin phase » 7S v-globulin
phase Y+ 3 b0 LBbhs

3. PUBIESE XIS EZ fo~ v A Ci B E Mk
Homorizsic s h, &< AG3DR BT
122 O A2 X\~ (Figs.4, 5, 6, Table8). L
2T, ThbOFTEXERM > THEHoK
BRI IGHEIES 5 & & pidodor,

4. Thid U<, e X Ea 450 7 R-1D-AG
T TR MRS TP HiEh S h B FARA bk,

Ll EofifamaoiEiHc oW THEFoEE L bh
p (8

Ma#iwhicy, ERMRY cRFFEHIE, EHEHE
AL o L O OB — i B T B A i A T R
oBErELTLLELE, HRCHD VRGO kS
R E A A R L T,
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