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v v 2 EMEEC s 2 MERE s e 7 ) VED
BEBANEHE QI ZRUEEARL2ILO2WVT

SRAFELMAREESRE (EE © RBA—BD)

#®o H

SRAEHAFERAFRER (EE  GHENEED)
(53 & 1A 9B

F i

EFOBEMEFHE (MM.), Waldenstrom = 7 2
yo 7Y vifE, ROy oo BRI LB
)y SERROBREEEOBRE T, MEPIC MBSO
MmERSEN, BLEEOERE 70 7 ) v
(residual gamma) RIZEHENCETFTLTB ™,
e M %2 5 B ERNICERE B E 1A
¥ 5180 benign monoclonal gammopathy & @
S Rc C O residual gamma DETOFE/HMAEEESR
ANTVWAY X5t FEB Y v RFROBHESD
BHETR, MEEEESBERNCNEIIhTE D,
residual gamma O{ETF & & W F » TEESHE KR
FIBRELBVWERO—D2 &> T3,

H-TIOBY vy HRREBCHFHL ZRH%
BEAROBELIRAT AR, ThoREDLN,
BRECCRAEEFEREORB LB TEELC
LEBEbNB.

CORBRLORBEBFEICL, MM 25
residual gamma OETRER, MEPMES O %
Frod ) voss32RURLBMELARDEZ I L H
580N residual gamma DETFIZIE M &SI £ %
74— FoNy s MEEESBEST AL 0bATVS,
LA L, BEERETIC 13 M B FEEEE R o B R e B Rb I I
bEEMERE /07 ) vEOE T 2HEMICA
B iz benign monoclonal gammopathy T
HEMERcE RO M K45 % & 3 residual
gamma DET A2 EbBWI LR ELEEZ 5 L,
residual gamma OET 3 %% 7’0 7' vELICHG
T 5B Y vRROEREBCHRNNERTHY.
MBESOMER~NOHRRZOERE L TET 21

YL EHREBbONS.

sEbhbild, <O RKGERSOEFRIAD
—EELT, ErOMM EBLDMTHREBERER
LMz pEBREFALELTESCHVONRTVL S
BALB/¢c R C3H/He = v 20 EMialEx By, &
EEREEkoBIMERE 70 7)) v 5 EBE (IgA
1gG,, 1gGaa, 1gGab, 1gM), #iA%E 3 o (C3 )&k
BlcllEL, BEvwo 2l FOMM TROM B &
Bl residual gamma DETHED SN B H, BHE
EEOMBSELEOERIC L ABEEY M REK
yo7 ) vEANOBBEES D, SSIEETOEEN
MemEeEsor7) ERVCIEOEFHHRRX L D
BEE L &) hERETL .

ERMHRUEE

L. @

BALB/c & tf C3H/He 12, &RAK¥EMBAFREHRSF
S THEEEE L b0EAVE. v v 20MER
Eoo7) vREMBL L) ESHT 0T, KE
BlcrzhZnkBNEHOLL VL » BEO
BALB/c, 3 » B#od C3H/He Z W7o . —BIcD & D
Wl 4Pto=wy 2 &B 0.

1. B

1. BALB/c 34 IgA RIS EMIAE 58 - 8 (1gA) &

M R4 FEBEE B2 H #mAaRE 58 - 8 (nonprod.)
choD B WML, BALB/c 2 584 Freund
adjuvant & HEAEERER L-0bREL 2 [gA
+ [gGh D 2 R EMEEL B L ToL ~ &
BTH Y. THHE, 02 BHTEEMREL, B
B~ v 272 BHE%, F8E BALB/c v v 2D

Dynamic Changes in the Five Classes of Immunoglobulins in Plasmacytoma-bearing

Mice. Koji Tsukuda, Department of Internal Medicine (III) (Director :
School of Medicin, Department of Molecular Immunology (Director :

Prof. K. Hattori),
Prof. S. Migita),

Cancer Research Institute, Kanazawa University.
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BRECRRBEEZEI TV - s 05, THRUBE

IGADADEEBEND, X512 36 REIK I M 54
FEERANEE L. MBS HES B E @M
3. BELTOTEEOMFROERDI MRS, Bence
Jones HEWED SN, BRBEFET b BRE NI
MBS N - 1. KEERIZ 1L, [gA EER
58 -8 (lgA) & M B S EmEE® 58 - 8
(nonprod.) & DKM EMITRES . Bikic 10 %
dimethyl sulfoxide (¥ E KK =H) 210
ATRETHREERD(- UT°C) kBEELTB WA b
DELELBEL, 2ROLUKBDEDERH V.

2. BALB/c 384 1gG BB 4RIME MOPC31C

C O E. NIH. @ Dr. Potter OFFEZRicB W T
BALB/cic R4 L1 1gG) 2 M B4y & L TEET S
BEMETS > T, BTBEREELTATRER
REDA B TFRFHTIES BALB/c o 5 e py o 8%
REBESNATVE D2V,

3. C3H/He %4 1gGa R H 40 K BE X5563
(IgG:a) & M RSy ke A R TS MBS X 5563
(nonprod.)

X5563 (1gGqa) i2'%, NIH. @ Dr. Potter ® B3
EBOWT.CIHHe icREL 7 1gGa s MBS & LT
EETIREMEET, t rOMM OERE L &
LTECHVWSh TV ARKRES cH 0, ETlE
Br& LT AFER CIH/He OIERER Ic SR L T
WB b0 &M .X5563 (nonprod.) i, 2 @ X5563
(IgGea) OMRBHEDICRE L ERET.BELT
PEEOMBEIRUORERIC MBSO LELZN S, B
BHEEMNC O MBRAOEEXTHTELOM B4
FEEREEMERET, BAENSEHERRAGHR
Lo TRONKLODDREE S 1F, X5563 (IgGa) &
B8RS F REHMTER CI3H/He DI e Py 1- Sk 5 48
LTLW2bD2ERIZH VK.

. fEEmse

TNENOBEKEEEMBE, 0 %L Lo
viability 21§ 2 - H EEREGE KO INL R & &
ek, BIBICHBE < OIS o BB L TERIC
Ruf:, EEOBMEIR, RTBETREERBO 5
YEPREVIHT NTHEBEAREE L, BE» o
YL 7B M4 RPMI - 1640, pH 7.4 (Bk8E
KK.) T3@E#%& L. trypan blue @ ZHRRERTHE
MR > 0@/ mlicBYUL, 70 BBMEEEL
02mlizznEn58-8 (IgA), 58-8 (nonprod.)
K¢ MOPC31C 13 BALB/c iz, X5563 (IgGaa) R T
X5563 (nonprod.) 4 C3H/He & 26G (& &
0.45mm) DA% B TR ER L.

V. hF&REI/0TY VRV CIBDESR
1. &M
EEEERT R OB EEToR: 33 ¢, | B
MR TRIBEHIRED 5 0.5 nldRin L, =8 45 5
BEBRSIBEL 2MELRERET- 20Tz by 2
L.
2. MM
IgA, 1gGi, 1gGoa, 1gGob, [gM 588 D < » z [
BREISO 7Y v 2 ROREE I RS (C3) i
T AU, SRAEBAFEFRDFRER Ty +
FIRELCHURES B RTMEY £ EH L
I
3. —ITTHREHIR S B
IgA, 1gGy, I1gGaa, 1gGsb, IgM, C3 O &IM#E 43 O
ERE. FIRHRMEE AW Mancini®® o —tik
SRR RBRINEETIT - 2.
1) ~oF+— i@ (pH8.6, £ =0.05) nEE
5.0, Sz FANLE Yy~ LY - 55 15g BRU
3.0, YR FANLE Y- LEENRe % Il S/
NV AN, BRIk 500 nl 2 MA KBIME L sEe A
MRS EPHE.6, 1 =0.05 DBFHKEIED, FIKRERIK
HgmksE L1,
2) FIAERIROIER
SRRV EiEN e+ — VR 50 ml L RERik
Omle7He—-ZA-3T CEHE3EL KK HEK)
% 2g A, 100°C THRRCAMBE 1% 503> hE
BRERICHEL, 56°C ofEEMIcE- . iR
BOERIC 6 CIBRLTEE . 656D UHBRELE
E#EE (B lgA 1.0 ml, 31 1gG 0.2 nl, 1
IgGoa 0.5ml, HIgGsb 0.5ml, 4% IgM 0.5 ml, ¥
C310n) 22T T Ho—-XBEDA-T WSt
RERENICMA, $bUTHEVWE S cEFELLESS &
CHEL, HMEEE 7o — XBHEEESL. RVWT
B loRMEEE 7 o—XBREF UFE 7 L —
LEFEATTIVR 2 2Y 9 7TEDE2BDHS
ZH (6.5 x 10cm) oFcEAL, EikS AL 12
B—HFOHS 2WEBER->T 1 x 45 x 0mm D &
BRI LR L 1.
3) R MFEE AR O MR R SE
rRoRERGEERRIC, BEF 2mm 02 RE| 8
TEERBI 8@ . FNFNOFLII0u/HD = 4 2
o v ) v ¥(Hamilton Co. Whittier, Calif) &\ IE
B 2ul Do BEMBEROCWROFBEZEAL 2. MF
FEARTHRIAERR A BRERICKEICES, 2T
QBEERICs L BRESR, SRL. 7Y/ T35 0
I0BRBEE (7377552 10B6.0g, » /-
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450 ml . Fems 100 nl, FERIsK 450 ml) T 15 BEGREL
k. ROTERHOBFEL 5 %OBECHREL, g
BENFLOEBROBEZREZART 0. Imm OKE £
TIEBCAELL. CoBc L TRIEL EExERKT,
HRMEDOENEFNENET 2 RZF /07y YRY
C3EROEEY, BEMETORBRERZEARL T
VERL -2 hENOBEER L D EE L. ZEENE
ok, 6 » B#oD BALB/c 7— 78 (IgA 646ug/
mi. I1gG: 809ug/ ml. 1gGoa 474ug/ ml, 1gGab 230
ug/ ml, 1gM 131ug/ ol, C3 5dug/ nl) %= B W
7.

V. HEBE

riRoFETERLLSEBHOGE Y0 T Y RU
C3EOEBEBHEAIOMIZ. ThFhOoERBE &
EigfE - B EEE (ug/nl) TRUL. £/, 20
5> DERBORKRNLEH I, ERBNOMLADT Y2
o EBBE CHRBTE RPMI - 1640 © & % k4 L
72) BiOEEENEFN 100 —€» bELT (BERK
CRTD (BO@), zomiEIcHT 2 4Dy 20
EBES—wy FTHEL, PEELIERREEE(%)
TmRLE.
FHMREREEORFE /07 YRUCI BOE
FTHOLEMOEERER, EF~vRB0THHE
BV RERN I RE s o 7Y 020 CY Y0 E
MR 120, 2hEFhicHET 2 %0 EABEES
B o REDHETTL, tRETOS%LUTOER
RES-THELHEL:.
EEMRESE~ v 2ORPNERE /0 7)) v &
UCEDEBOEERE R, BTREBOE L. O <
v 2DEFEREBCEELRY, RBRCBVW LBy
ZDEREFNICHGT 2 EOEER W, 2L, #
REBATHEL O v 2OETKIC 1 B EOTH
MELLEAICR, BBy ROEZERER TR
DOREHIAE > BLEILAOEERVE.
FEEAmREO M A EEREDEEIC £ 5 residual
gamma ~OEEDER L, 58 -8 (IgA) & 58-8
{nonprod.), X5563 (IgGsa) & X 5563
(nonprod.) OETENEFhOBEEOKRAME RE
so7)y BRI WTHWHERL, tRETE
ODEEELRE LK.

Eoic, FEMEREEOEFOLENME D
®BfFEs07) Y RUCHEOESRR L OMERE, B
PAEGBRLBERCHE OBTRINEMA 2.

#* g
I. BALB/c St EMAQMER % o 15 X I & %%

ya7y v RUC3IEOEL

1. %t# BALB/c (Table 1. Fig.l)

RPMI - 1640 D & % 0.2 nl HEERNEH LW B
BALB/c T3, IgA, 1gGaa, 1gG:b D&REEHT S BERAS
@Ah o, 4 BTN S REROEMAE/RL . 1gM
b0 BEOBIMER AL 248, 1gG L #ic 48
Bic 3 EEOEHAEHEL, -1 . C3 BRI 4 BRI
PR L.

2. MOPC31C (Table 2. Fig.2)

MOPC31C #iit%, 14 B EEK EKEEDIED
», RRT ZhOEBBEOEE L0 RFHTLLC,
it T NS R oBRERERD . B
rMEeEsro7) vROELTH, MEDTH 2
1gGr OMIEADBEE EFLT 2 EME I AE
wHEC D, B Lign 3 3B’ 234.1 % & EER
HEME O 2 Ll LU 72 . residual gamma T3,
IgGaa, 1gGab A5z it Table 2 @ 4 BHD ( )W
DETFETEIIC, 2hEN80.1%. 14.4%LHR
BALB/c (Table 1) B LTHERICET L 22,
IgA, IgM TREBOET2BEDEBUL -t RES O
70 vRUCEORRNEHTHKE O X, EH
ik 1 BB IgM, C3BOWMERMH L5 &T,
A RBED MOPCIIC o g 3 RERILOFEE R
b s. C3 KB IBOERERLL.

3. 58 - 8 (IgA) (Table3 -1, 3 - 2. Fig3 -
1.3-2)

58-8 (IgA) BB, EEBERINRETHE
KbEBDONIBELUAEBSET 2 BEH AT B
(Table 3-1, Figd-1) &, BkENAFHTE S
3BLl ST 2 EfLER (Table 3 - 2, Fig.3 -
2) LRI THRE /0T Y RUCIBOEEBRNE
fbaRa L.

BHFECHTE. L BUBEMBSTS 3 [gA o8&
HmASEY Sh, 2EHIIX595.8 % & B ERIE
DIRIT 6 fEIcEmL o, T & WiT, residual gamma
BURERNCETL, KPR IRTORE o7 Y
v 25 ZTxBBALB/c (Table 1) KL THED
EFTA25% Lk (Table 3-1). iz 1gGr OEKHDE
TRELL, EEBHENECRE I/3BERLL.
C3gEsEEoMME biIcHLL, RcEERDE
TaEDH.

ERAEFE (Table 3-2. Figd~2) T3, BEHBH%
ko MBS (1gA) OBINEC  BECHTRY
~THEELTW3 3 BETHIgA B 202.7T % & 1
EREATEORE 2 LirERY, BIEETHER
HEOELARL . EBBHEEO residual gamma &
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o————0 [gA
e——o |gG,
BALB/c control
[ N Inga
a—— |gGb
2001 oo IgM
8——1w—a C3
X
o
® W
P /1‘>-<
0 T | 2 3 4 Weeks
I1.P.
Fig.l Dynamic changes in serum immunoglobulin and C3 levels in control
BALB/c mice which were injected i. p. with RPMI-1640 culture medium alone.
Table 1. Dynamic changes in serum immunoglobulin and complement levels in control
BALB/c mice.
Experimental Immg]r;zglgblin Time of Bleeding (Weeks)
Group Complement 0 1 2 3 4
% M+S.D. % M+S.D. % M+S.D. % M+S.D. %
[(M+S.D. 2g/ml)
IgA 100 116.6 + 26.9 138.5 +40.7 152.9 4+ 36.5 156.3 + 38.6*
(240.3+87.9)
IgG, 100 101.3+ 9.6 94.8 +8.8 97.8 4+ 10.6 96.4 +16.3
(923.94 318.7)
Control 1gGaa 100 106.8+ 11.0 | 118.4+ 12.0 | 147.5+24.7 | 157.6 + 18. 1**
BALB/c - (238.4+101.2)
[gGay 100 107.4 4 20.0 122.8 + 17.7 126.9+ 18.6 147.0 + 40.6 *
(227.2 + 95.5)
[gM 100 121.1 +4- 16.9 114.3 +15.6 129.3 +18.3 122.7 + 28.9
(173.4 +52.5)
C3 100 104.1 + 6.6 90.1+13.4 90.3+ 13.2 85.0+ 11.4*
(57.9£6.6) .
(5)2 (5) (5) (5) (5)

M+ S,D.: mean =+ standard deviation

(°

: number of mice

* 1 0.01<P<0.05

¥»*:ps

0.01
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Table 2. Dynamic changes in serum immunoglobulin and complement levels in
MOPC31C plasmacytoma-bearing BALB/c mice.

Experimental Imméilr;tgl%lblin Time of Bleeding (Weeks)
Group Complement 0 1 2 3 4
% M+S.D. % M+S.D. % M+£S.D. % M=+S.D. %
(M+S.D. #g/ml)
IgA 100 127.2 +26.3 131.3 +42.3 137.4£65.7 133.7 &7,
B (270.0 -+ 135.0) ' RER NI
IgG,y 100 125.7 +30.9 136.0 +-44.8 | 234.1+107.2%208.3+£74.9 ,
(531.5 + 275.9) (229.2 £ 106.7)
1gG2a 100 120.9 4-25.6 116.0 +47.4 98.1+47.8 1100.2£27.7
MOPC31C (423.3 + 157.5) (80.1 28, 7)*
IgGap 100 120.4 - 18.5 96.9 +18.5 82.6 4 17.5%*) 65.3 45
(272.6 +89.2) (T4.4 = 16, 3)**
IgM 100 203.24+112.9 | 192.3 £ 111.5 | 123.3 £ 30.8 63.74-24,9
(148.0 £ 41.D (94.8 +44.0)
C3 100 115.3 +15.3 91.2+18.4 82.8+17.5 61.4146.4
: (65.0+ 16.5) (70.4£17.2)
(6)? (6) (6) (8) (3
M-+ S.D.: mean =+ standard deviation ¥ . 0.01<P<0.05
( )*: number of mice ** . p< (.01

( )P: Ig and C3 levels (%) respectively,
in the terminal stage of 6 mice

MOPC3IC

Increase Rate, %

0 T 2 3 4 Weeks
1.P.

Fig.2 Dynamic changes in serum immunoglobulin and C3 levels in MOPC31C

plasmacytoma-bearing BALB/c mice. 2 x 10° MOPC31C tumor cells were injected
i. p. per mouse.

e e |
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Table 3-1 Dynamic changes in serum immunoglobulin and complement levels in
58-8 (IgA) plasmacytoma-bearing BALB/c mice.
Experimental Imméllggglgtblin Time of ?lvegding (Weeks) |
Group Complement 0 1 2 3 4
% M-tS.D. % M:S.D, % M-+S.D. % M+S.D. %
(M +S.D. 2g/ml)
IgA 100 172.0 4+ 40.8 | 595.8 & 210. 9%*
(408.3 £ 157.0)
IgG, 100 77.8 +18.1 32.4 £ 13.9%*
(673.9 + 189.3)
1gGya 100 87.3 +15.4 42.8 1+ 13. 7%
58-8 ’ (464.5 + 152.8)
(IgA) 1gGas 100 90.4 +18.3 | 78.3 + 15, 3%
(378.8 £ 61.7)
IgM 100 100.1+66.9 | 66.8 52 7%
(190.5 +94.3)
C3 100 89.3+23.6 67.1 £ 16.0*
((69.3 £ 15.5)
(9)? (9) (9)

M+ S.D.: mean -+ standard deviation
( )*: number of mice
*:0.01<P<0.05

¥ p=0.01
o—0 IgA
o———a [gG,
600 | 58-8 (1gA) e lgGa
/ ——a gGh
o——0 IgM
300 s—a C3
x
g
£ 200
k:
100 {oe
0 T I 2 Weeks
P,

Fig.3-1 Dynamic changes in serum immunoglo
bulin and C3 levels in 58-8 {IgA)
plasmacytoma-bearing BALB/c mice. Mice were
injected i. p. 2 x 10° tumor cells.

DEFHETIE, EEOMBIH->TTXTETHE
FIZRLUIAH RS TE L 0 1248 < . B BALB/c &
OEETEIBET LG, IgGa 0aBEEO BT
ZRU7c (Table 3-2). IgM 2 lEEH#% 1,881
BERNLUEBOERZRLLY, hofEsro s
VY5 2&DEZ0BREE DL -1, C3 BRI
IgM L EHE 1 BB It BEOMIMER %R 10, B
UM RO EEEBEIC - TOETERIIED S
he', MEOCIEE2EECHET2LEE (0.01
>p>0.000) CRBAERNESHEEE->TWE.

IO, BEFCHEENEERTRIMERE 7
o7 Y RUCHHEORBNEBICZZLAD S h,
INS ORI BEED FRUTIBI->LDE
Bbin s,

4. 58-8 (nonprod.) (Table 4-1, 4-2, Fig.4
-1, 4-2)

58 -8 (nonprod.) BB, Fiy 11 B & CREK
HHBELI~4BLURICBEALBERL - 48
(Table 4-1, Figd-1).DEBI KRS EIRTE L
{4BULEFELL D REHLERE B (Table 4 -
2, Figd-2) & LTRIict-1-.

BHRCEHTE, EEBEEkIaMEOCI B 18
BBEOHMIMERN 2R 28 ho®Ero 7y v o
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Table 3-2 Dynamic changes in serum immunoglobulin and complement levels in
58-8 (IgA) plasmacytoma-bearing BALB/c mice (long-lived group).

Experimental Imm&xlr;:gsrlg?lin Time of Bleeding (Weeks)
Group Complement 0 2 3 4
% M=+S.D. % M#+S.D. % M=£S.D. % M+S.D. ¥
(M+S.D. 2g/ml)
IgA 100 133.0 £ 31.5 172.0+£67.4 | 202.7 = 71.5 N.D.
(392.1 £ 126.6)
1gG 100 104.6 £ 15.3 75.4 +£17.6 61.04 25.7* .D.
58-8 ' (736.2 + 258.1) N
(IgA) IgGaa 100 103.0+19.4 79.2 +25.2 68. 6 = 20. 9** N.D.
. (399.2 +183.5)
long lived
[gGay 100 100.7 £ 6.5 75.4 £28.7 93.2 4 45.0 N.D.
group (305.0 £ 127.4) .
IgM 100 112.8 +16.5 91.0+32.4 86.4+28.2 N.D.
(194.9 +50.0)
C3 100 107.1+7.6 99.8 £18.7 101.1421.4 N.D.
(59.0 +17. 1)
(5)2 (5) (5) (3)
M+ S,D.: mean & standard deviation N. D.: not done

( *: number of mice
* 0 0.01<P<0.05
¥» . p=0.01

o———a IgA

e |gG,

58-8 (IgA)  long-lived group

s |gG,a

3004 s 1gGh

increase Rate, %

o——a IgM

a—a C3

0 T | 2 3
1P

Weeks

Fig.3-2 Dynamic changes in serum immunoglo
bulin and C3 levels in 58-8 (IgA)
plasmacytoma-bearing BALB/c mice (long-lived
group). Mice were injected i. p. with 2 x 10°
tumor cells.

5 IMETEEERL. HicIgADETRELLS, K
i1 25.3 % & EBBERED /4 RICET L A
Or520REEro 7Y v b R E R BALB/c
(Table 1) CHLEEDOETZERLH,CI 3B
#OE(LERD D -1 (Table 4-1, Figd-1).

EfftERTy, EEBER |~ 2 BB IsM Kk
UC3BOEMARD N, BHATRIDbE 5K
FNRFHETEY, TATHOLE — BRI 3 EFHRE
BBk LEBHENL:. oREsS0 T Vo5
2T, IgA, 1gG:, 1gGoa, MRMICEERIETL,
#ic 1gG T3 29.5 % & BERERLE. L L 1gGb,
IeM T4 % DR B , $F BALB/C it i LEED
BFREDERM -, COER. LARTLEROS
EER-THD, BHRETHE ML, BERERL
7= (Table 4-2, Fig.d-2).

BRRCR:RNEERE 2EB0 DM RUCIE
THERNT 2L, BREERTIVTALERDOS
BEAEE-THED, EMEUCIEOFRHELTOE
FbhURBE NLfc.

X o, EREED M BAELEOERC LB
* residual gamma ~OEEBOERERFT T 5719,
58-8 (IgA) (Table 3-1) & 58-8 (nonprod.)
(Table 4-1) OFRHTOM B4 (1gA) DA DE 7
a7 ) Y5 ADETEELHERN LZLT 5,




EMBREC S 2 _RNBEAS 59
Table 4-1 Dynamic changes in serum immunogloblin and complement levels in
58-8 (nonprod.) plasmacytoma-bearing BALB/c mice.
Experimental Immg;:;g](og})lin Time of Bleeding (Weeks)
Group | Complement 0 1 2 3 4
% M+S.D. % M+S.D. % M+S.D. % M-+S.D. %
(M+S.D. £g/ml)
IgA 100 57.4+15.4 37.7 £ 19.5%*| 23.8 + 13. Qs
(480.0 + 200.3) (25.3 + 12.6)°
[gGy 100 88.2+34.1 53.3 -+ 16.5%* 25.9 4+6.2
(845.4 + 346.3) (39.4 + 19.9)*x*
58-8 1gGza 100 815269 | 52.7417.7% 32.5+5.3
(nonprod.) (412.9 - 150.4) (38.1£9 3)**
[gGap 100 103.9+27.2 72.24+36.3%| 46.0+21.3
(288.9 +48.8) (57.4 + 33.4)**
IgM 100 120.0 £ 36.3 67,9+ 18.6**| 32.3+8.7
(148.8 +69.4) (45.5 4 19, 4)**
C3 100 113.9:422.8 98.7+24.8 84.1427.8
(58.8+9.7) (90.8+27.1)
(8) (8) (8) (4)

M+ S.D.: mean = standard deviation

()°

: number of mice

*: 0,01 <P<0.05
**:p=0.01

{ )b: Ig and C3 levels (%) respectively,
in the terminal stage of 8 mice

Increase Rate, %

Fig.4-1 Dynamic changes in serum immunoglobulin and C3

o——0 IgA
=0 |gG)
- od.
58-8 (nonprod.) gG.a
— |gG,b
2001 — o gM
e———a C3
1004 A\‘
\
\\L\X
-0
—
0 T i 2 3 Weeks

L.P.

levels

in 58-8

(nonprod.) plasmacytoma-bearing BALB/c mice. 2 x 10° tumor cells were injected

i.p

. per mouse.
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Table 4-2 Dynamic changes in serum immunoglobulin and complement levels in
58-8 (nonprod.) plasmacytoma-bearing BALB/c mice (long lived group).

Experimental Imm(l:xlr:glcél:lin Time of Bleeding (Week%)
Group Complement 0 1 2 3 4
% M+S.D. % M-:S.D. % M+S.D. % M+S.D. %
(M +S.D. 2g/ml)
IgA 100 50.1+9.1 47.4+2.7 41,6150 | 44.5+£17.9*
(646.0 + 38.8)
1gG, 100 86.6 + 2.6 82.8 +-37.8 45.5-+13.5 | 29.5 4 17.5%*
- (740.2 £ 68.8)
(nonprod.) 1gGaa 100 75.6 4 20.9 61.4 +10.2 46.4+6.9 34.3 4 0. T**
long lived (527.4 + 120.6)
group
IgGap 100 119.7 +17.4 | 119.7+£17.4 | 115.0£5.6 78.44+9,9
(265.7+170.2)
IgM 100 141.9 0.6 111.5+3.8 105.1 +2.7 86.4 +9.9
(123.8 = 12.4)
c3 100 145.2 + 14.8%*%| 163.7 4= 3. 7** | 154.8 + 26.8% | 148.0 + 26.0**
(51.8+£2.2)
(2)2 (2) (2) (2) (2)

M £ S.D.: mean + standard deviation

(

)a

: number of mice

* 1 0.01<P<0.05

e

Increase Rate, %

200+

100 4

:P=0.01

S \\‘
~

58-8 (nonprod.) long-lived group

M\\

——

__,\ ==

Fig.4-2 Dynamic changes in. serum immunoglobulin and C3 levels
(nonprod.) plasmacytoma-bearing BALB/c mice (long-lived group). 2 x 10%tumor

LP.

cells were injected i. p. per mouse.

4 Weeks

in 58-8
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Table 5 Dynamic changes in serum immunogloblin and complement levels
in control C3H/He mice.
Experimental Immunogloblin Time of Bleeding (Weeks)
Class &
Group Complement 0 1 2 3 4
% M+S.D. % M+S.D. % M+S.D % M+S.D. %
(M+S.D. #g/ml) :
IgA 100 118.5 4+ 16.0 124.4 +19.0 142.7 £ 10.0**
(204.8 + 62.0)
1gG, 100 104.3 +5.2 108.6 £ 14.0 109.7 £+ 13.5
(1351.0 + 398.8)
Control IgGa 100 106.9 +5.0 108.04-8.6 110.5 4= 5. 7+*
C3H/He (617.3 £74.3)
IgGay 100 101.2+5.3 104.4 +17.5 97.8 £11.4
(382.5 +38.4)
IgM 100 103.6 + 3.8 111.3 £ 12.3 113.5£14.5
(245.0 = 48.5)
C3 100 106.1 +13.2 106.6 £ 17.2 110.9 £ 11.2
(60.6 +11.1)
(6)? (6) (6) (6)

M:+ S.D.: mean + standard deviation

(*

: numkber of mice

**:p=0.01
o———0 IgA
B e —@ IgGl
0,
% C3H/He control bt JgGia
At gGb
200 4 o IgM
N B———a C3
[
®
14
% ’_—/
£ o?—-éf_a_‘—@ )
100 {osFron
0 T ; é :; Weeks

Fig.5 Dynamic changes in serum immunoglobulin and C3 levels in control
C3H/He mice which were injected i. p. with RPMI-1640 culture medium alone.
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Table 6 Dynamic changes in serum immunoglobulin and complement levels in
X5563 (IgG2a) plasmacytoma- bearing C3H/He mice.

Eperimental Immglna(;gslgflin Time of Bleeding (Weeks)
Group Complement 0 1 2 .3
% M=*S.D. % M4S.D. % M+S.D. %
(M+S.D. zg/ml)
IgA 100 100.5 £ 10.9 107.2 £ 21.4 70.3 &£ 13. 5**
(303.0+85.3)
1gG, 100 109.0+23.1 94.4+14.7 59.4 + 12. 6**
(1113.2 £ 438.5)
X5563 IgGaa 100 106.0+9.3 136.8+54.4 | 191.9+136.4
(429.0 =+ 129.6)
(Inga)
1gGas 100 111.4+12.3 109.1444.5 66.6 + 23. 5%
(383.4+118.9)
IgM 100 131.0 £ 22.6% | 117.9418.2 79.2 £17.2%*
(175.2 = 24.4)
C3 100 129.2 4 30.8 105.9417.1 73.9 + 15. 8%
(60.4£11.9)
(7)2 D) (1) nm

M+ S,D.: mean =+ standard deviation
( )*: number of mice
*: 0.01<P<K0.05

¥ p<0.01
o———0 IgA
o2 |g€,l
X
5563 (I1gG,a) IgGea
A4 |ngb
200 + o————0 |gM
N =—————a C3
o
k]
[s4
£
100
0 T | 2 3 Weeks

L.P.

Fig.s Dynamic changes in serum immunoglobulin and C3 levels in X5563(1gG.a)

plasmacytoma-bearing C3H/He mice. Mice were injected i. p. with 2 x 10® tumor
cells.
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Table 7 Dynamic changes in serum immunogloblin and complement levels in
X5563 (nonprod.) plasmacytoma-bearing C3H/He mice.
Experimental Imméllgzglglblin Time of Bleeding (Weeks) - o
Group Complement 0 1 2 3 4
% M-tS.D. % M:+S.D. % M+S.D. % M+S.D. %
(M +S.D. #g/ml)
IgA 100 99.4-+9.7 64.9 +25.0 59.5 + 21. 7 #x
(303.0 +85.3) (52.1+23.3)®
1gG, 100 102.9 +22.9 75.2 4 38.8. | 62.8+24.6
(668. 2 + 394.0) (59. 3 + 22. 3)%*
X5563 1gGza 100 94.6+17.1 | 84.2433.3 | TL6+18.2
(389.8 +153.2) (67.3 + 16.8)**
(nonprod.)
IgGap 100 96.2 +20.8 T1.7+£12.6 | 59.4+13.5
(347.1 +89.2) (59.6 £ 12.1)**
IgM 100 110.7 +22.2 61.2+13.6 44.94+17.5
(222.6 £38.3) (44.5 +6.3)**
C3 100 92.2 + 15.6 80.5+16.7 64.8+9.2
(70.2£12.7) (65.3 4 9.5)**
(7)® 1) 1) (5)

M:+ S,D.: mean -+ standard deviation

(
(

)3

: number of mice

*:0.00<P<0.05

ok

*: Ig and C3 levels (%) respectively,
in the terminal stage of 7 mice

200+

Increase Rate, %

100 4

X 5563 (nonprod.)

: P=0.01

o————a |gG,
s |gGra
#—— IgG:b
B0 |gM

B —aC3

1P,

T
3 Weeks

Fig.7 Dynamic changes in serum immunoglobulin and C3 levels in X5563
(nonprod.) plasmacytoma-bearing C3H/He mice. Mice were injected i. p. with 2 x
10® tumor cells.
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2004

100+

s#2———4 MOPC3IC
-~ - 58-8 (IgA)
o———a 58-8 (IgA) long-lived group
O nmms - © 58-8 (nonprod.)

o———0 58-8 (nonprod.) long-lived group
2001 B————a X 5563 (IgA)

o------0 X5563 (nonprod.)

Increase Rate, %

1004 0000 - .

0 T i 2 3 4 Weeks

LP.

Fig.8 Dynamic changes in complement (C3) levels observed in plasmactoma-
bearing BALB/c and C3H/He mice. Each early-died groups (------ )  were

compared with long-lived groups (——) respectively.

+————a MOPC3IC

e----- 53-8 (IgA)

o————058-8 (IgA) long-lived group
Ounm s ©58-8 (nonprod.)

0————058-8 (nonprod.) long-lived group

a———a X 5563 (IgA)
[ -a X 5563 (nonprod.)

A
4 Weeks
1.P.

Fig.9 Dynamic changes in IgM levels observed in plasmacytoma-bearing BALB/c and

C3H/He mice. Each early-died groups (----- ) were compared with long-lived groups
(——) respectively.
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IgG, 1gGaa, 1gGab, IgM DT XTD ¥ 5 2 TH B
EBROZZADBILEM- 1.
. C3H/He & EimfaEBHEE OB MERE
ra7Y vyRUCIEBOE(
1. tH C3H/He (Table 5, Fig.5)
sitB BALB/c & [E6E, RPMI - 1640 © &% (.2 nlf§
RERES L 7oi B C3H/He T, IgA, IgGa, IgM @
RIS BINMEE % 2, 3 BKc 13 [gA & [gGa T
B LEEOWMAERLL.CIRIZI ARICEBE
OEIMERZRL 7.
2. X5563 (IgG.a) (Table 6, Fig.6)
X5563 (1gG22) RHEEtIL, EBEBHEEHN 12 AEEEK
D IEKDBED Sh, BRI N TEBEL 12 MR
2TH 5 1gGoa IFEBHEE 1 BB £ o FoECHM
Lisw, 3BEBICIE 191.0 % & BIERTE O 2 {E58 i 1
ol 7z (Table 6 ). o2 5 2D GEFE sy a7 ) v, C3
iRt RrHECER T ~T X EB CIH/He
(Table H) I LLEREIETL, &z 1gG 12 59.4 %
LEDETEEMNATS -7 (Table 6 ). EEHHEE
O IgMEUCIED EBOBMRL IR C0BAI
bED O, EHBERE(0E) k& s L. 1gM,
COfEHIcEROEMERL . i IgM TRUR
C3H/He L DT HEREICHMAERL, X5563
(1gGea) DBAHITBVWCHBEEOEFME~O—IK
BRERIGOREEEDbE . '
3. X5563 (nonprod.) (Table 7. Fig.n)
X5563 (nonprod.) HiERL, HE®M 0 FEEX
D EKRHERD S, EBIEIE X5563 (1gGa) BEL D 1
BREEGEI DY, BRI T X TEBEL . &
BREROGE o7 ) vEOE/LTER, 1 #BHK
[gM O BEOMNEREBD LK R o RE &
o7 vy 5 RERABRETERZRY, 3BEO K
KRTRCOBEI2 T ) v 7 5 258 %R C3H/He
(Table 5) ctbLEEICETF L4 (Table 7). C3 &
b, B/ 0T v ERABREBICRERDETERL
7.
FEMREOMRBRYELEERICL2EE
residual gamma ~DOFEDERE RN T 512 0.
X5563 (IgGma) & X5563 (nonprod.) MBI TRK
H @ residual gamma DIETEA K 2 &, Ly
B2 L - X5563 (nonprod.) MiEEET IgM A5
LOETFLTVWBEERE, hoRE s/ Ty v )
SATRAHICE ~ L BEBDOELED S, 58 -
8 (IgA) & 58-8(nonprod.) D TR B & EI#E O
BRER.

% 3

ZREEHE(MM) 08ETR, B—0fkZ /o
7Y rThHEMBESESRCIEDCED 30, ho
E¥MERE 7o 7 v (residual gamma) & 124
BRMETLTE 0", EiEhsioimE & dtic
MM 0FsEWERTH 2EELHERIED KR
D—2EM > TWAY = O T RIEEARLORE
i, MM. & B IER~0 M RS0 MR THER L
ZOERNTHEICHMBEL L 3 benign monoclonal
gammopathy TREDSIBVI &0 5 HEEESR
DVbWw5B B Y yROEREES I HRNETRR
LtEbhB.

CO_RNBEEARALOREBBICO VT,
Lindstrém 5%z MM. ® BE& Tt surface Ig % &
SBYU Y NROBUEKOETHA S b, benign
monoclonal gammopathy Tz % QD EE D 15 1
TELLINEEBERLTWAY, BY v o5kl
surface Ig ® & TIRFEFE 1L 15 W population & &
b, HEEHTILEeT s, FefiDedtaLr &7
y—%2FOB ) v EROBRFbI S KELEDA
3. F£7, o3 MM M{EEREIC & D remission
A2 BTEMM 0B ) oo ERLT 56
BABTOL B, BRAICIR C ORI b residual
gamma DETHBVTWVWBE T ML, RN HBE
REORBITHMOERGER 2 LEHH 5.

v v R OEBRWTEMEERE rOMM. 8 0
ATHBLAERLTEL', chzBAVWTSETR
MM. i85 ZIREI SR e~ O A MiaiEdRE 0 &
HRTFY, RNAY, 5 2\ i3l 0 S 3R A 7 4
— KoYy 2 8ISl 3 chalones®™ ™ B & #5 & b8
s, PEMREEEBSETORGEEEOET
KOV TREL OHERENLSNTELIO, L
L. MERKEEBREXONERE /o7 ) vE~AD
BBV TOHERDEL, REro7) v 52
TLOBF I Fenton 5B HIE L TWAILT
V. S, EEMREREIC L 0 EE O residual
gamma ZFEEOZERS KPP BETTL & 2R
b, EDRELEMBRIOEZE /0 TY vy T 2&iE
5 PE R T R A .

btvbnd, £ O MM ICEMN S residual
gamma D{ETHROMEMIBO—EE L T ,BALB/C
& C3H/He 4D M BAEARKR U M miyFEEE R
EFEERELRY, ERBEEOBINERE /07
) EDERH 1S L% IgA, 1gGi, 1gGea, 1gGsb,
IgM 550 ®RFE /a7 ) vy 5 2TREL, FEHK
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MEZE< Y 2 The O MM LERE, EBEOM RS
ELEEOFRI- MO OFEFMERE 0 7Y V&
%% polyclonal L/ET 3+ 32 & 2R WML K
(Table 3-1, 4-1, 6. 7. Fig3-1. 4-1. 6. 7).

Db BERICHW: MRS EEE R E Wi
& 58 -8 (nonprod.) & X5563 (nonprod.) &, %
NENMBRSELR L MIEE T 5 258 - 8(IgA),
X5363 (IgGaa) HRDOLEEBTH b, zh ¥ N
original ® fE#E L residual gamma DETEIC H &
DEEBDRP 122 &1, COHE~ADMESD 7
4= BNy CHEBEREMYETEL, chonES
DGR RMREROBEMEE TH 2Ltk B
D R T R U aEEFOBRRO KB RT 1
RBERLI.

b5 24, PEBREREROEX v 20 MR
Bro7) Y BOETESEEX 58, QuficEml
e M5 & KIBICI3ET L, residual gamma OET
bEDRE /D T Y Yy 5210k -TRENLEE
(Table 2, Fig2). BEO®RE /o7 ) vy 5 2ick
BELFEDE (Table |, Figl) 6B s o 7Y
v catabolism EDNF v 2, ¥ 5wy 2O FE
MHI34 THEBREOSE S I 3MERE 7 o 7
U EBETT 3LV B REh s, HEwY 2
DOHEFEEVSHF RS ICLTREL ALV, L
TR residual gamma (ET~O M & O &
HRFOBELELEL6DTH 3.

TabL, BEMEESREROEINERE /07
VY EDETERECRIGE /a7 ) v 521k E
FoOERBBH LA, g HE VO ELETL
(Table 3-1, 3-2, 4-2.6), IsMTlHZz0ET
BENDE VRIS -1 - ThH 2 (Table 2, 3-
1. 3-2, 4-2, 8). ZoERERZELFLOKEHED
EHTHEL g6 CREZDETHBORE 7 0 7 )
Y5 AL TE S ERERY , Hic IgM TlE %
DETEENLIVBEOLDLEK -7, COT LR
IgGi B T cell REHORE /0 7Y vThH 3T
LA TgM S T cell 3Bk % 4 T suppressor T
cell DEBDLRVWRE /07 ) v ThHBT L% %
A5&, BEMAKRELR < v 2 1Rt " GRER
21213, B cell 0 BR UHEEEMRE DMz T cell
DBRERREMOHBAFKL . & 512 Broder %95k +
O MM, ORMWIMZIERAL 72EEEB V) v R0 &
o 7Y YEEAEREEMEIS 5 suppressor cell & A
BROMIENEAE LTV 2T AERT 6D TH 5.

itz bhbh3EEBNKLEEREET, 20F
BEBUEPEARUHGEL OBEL B D 1

HPO FESEEORE /07 v oM C3 R b
BEMICERL, PEOREBEEOEE -y 2DE
FEHME oBRERM LA E T A, Fig8 R U Fig.9
TR, MENEREERT AL B, MOPCIIC,
58 ~ 8 (IgA) long-lived group, 58 - 8 (nonprod.)
long-lived group, X5563 1gGia BE(TXTEE)T
i, EHBRESE® 1B i C3 & IgM oEmmE
Hoh, TOROEEDETNT G 2 BT
B (TRTHR chLBEshcEEE R EREE
»T, KERFOBEEFEEE.

bbb hOERETHTL TThiri Ohno 55459
OFEBICLD, TTTHEMB LK 58-8(IgA) & 58 -
8 (nonprod.) i3 PC.1 il & JEH 4mARE £ 5 A5 41
RFBECEEL, Ihs0fRIESOKRBERRE
TEILL, B 13 RO 58-8 (IgA) KU 36 £ L
Med 58 -8 (nonprod.) Tk, EEEANELETLE
AME(CELS Mt 0 AFEW T FoBER L
BESN) ik b mask ShBRA LML L 2B
BN, 0O “masking protein” % proteinase JLHE
TaLIhsoRRMEREICTFEROE/L 1L
FEELTWACTZ &, & 5z X5563 (IgGaa) &
X5563 (nonprovd.) OMEBHEIC->WTH, PC1H
REOSTEEMRERENC h o olaRE IcELE
L. # E & 13 Xb5563 (IgGa) @ K 4% X5563
(nonprod.) LHBWIEMNPFLhICE ATV S,
Fig.g ¢/ IgM o —@Eo iRz, Thoo
EBEHRIC T 2EEORERIE O B ¥ERL
TWabDEEZONE. T, HESHHTII—IC
WAt REEOETHET 2 L Bk S ESEE R
T EMEL, BERIIET O BRI IR RN G
OEEE->TVEEELLNTWVWS I L, 5% Figs
RUFigd crE Nt 1gM & C3EOEBRNLTSE) 2,
BHES W EEOREIC ST 2B 0B R UIER
BNRBHECOBEE2RLTBY ., £ OREMEHL
hoOERRFELLESCRESoBMOMEIS N,
ENEOBEEOEFRMOE -t bDLEL SN
5.
FEEMEEEREE A SN RERLOREE L
T.E¥Bcell DERGTE /o7 ) v 279 — %%
b= & 2 EMIEES D RNA 0B85 %, Tanapat-
chaivapong %*"#f Millpore chamber % f\» C ZEBH
L 7o B #BIQREEE L O chalones BRI FOM 5 1
ELELONBY, SEObALILOERMSRE S
I ERRaES R (APS) oL EBETE LV,
Harris 5%z, =& 2 OEMKEL » + ¥ 1
LTHELAPS k= 20k y URIMERICH 4 5 ik
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EEEEAIAIL, £k O MM ORERE Y v ¥
& L TE 7k APS 13 B cell ® pokeweed
mitogen ~ORIGHEIHT L LWMEL TV B I &
ho, BEMBEBETER S 1 3 APSY™ §
residual gamma O{ETFICBE LTV 2 RIREMHDS T
HEZ SN, BELRD suppressor cell DfEEE
FIL S HICKREPTH 3.

#® &

b b OB FAMEHMER, BEIDEDIC M BRSOREN
L EEMESE 7o 7Y v(residual gamma)
BOBET2EHMLETE. bhbhidZ ORBERLEDOR
AT 379 ,BALB/c & C3H/He = v 2D M X
PELBRUM BAEEERPEERREL BV, B
B L 3BEDSH>OREIo 7Y vy 5 2 RT
CIE~DRELERIICRIL, UToKREB,.

1. MEAEERE UM AR B 2 E M fa i
BhEk, EFOBWBICE-> T IgM UM iliakl s o
TRTCOEFro 7Y vy 5 RATRETETHED S
fnt. IgM e C3 thofFE o7 ) v 752 ERERE
o, EEBESEHCIBIMERERL M, P
DARIBICIET L.

2. residual gamma OIETRE%, M ROELE 8
MBS FEAROREMAELEEY x THET
3L, BBCBEROZRADONT, MBHEOD b
DD residual gamma E FEHBEAD 7 4 — FXy ¥
HiMGIfER R SES L.

3. residual gamma OETEER.5>OHFE /o
TV vy 3 2DBTETFOENRD SN, g6 3 kD
BCETL, [gMoETEDBVERERL. 20O
T &id, [gG @& T cell fEHDORFE I 0T Y 2 5
2TH O, gM iE T cell EEEMT ., £ 0 REH
BHREI0T ) v 52THBEIEE2FELD L,
residual gamma DETHERN T cell TXBEE L T
WA EERRML .

4. REBRESES B8 cBEE0 IgM RU C3
BoEKER EZED 0. COBERREMGEERTE
HTh-7cl kD, ThOSMBRDSDORMETEED
FHREENTRETH I M RSN, ot k,
Ins [gMERUCIoMMBRRIE, BEHBHEERKC
L TRENRUESENBERIGEELTVWE T L
ZREEL 7.

FRERA D ICES, MBRLZMEY. BRMEBEDY
% L RS- AR R ER oM EERLE T
S oI AFRICMLERS 5 Wi « HEEEBEbOE L

SR AHE PR Rl Y SR Hh e 2 BIENER & T R R
KEENMELCECRBOELEL 7. LBERBOERR
EIEREBEELBRCBOTRELL.
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Abstract

An increase in one class of immunoglobulins (M-component) and a reduction in
other classes of immunoglobulins are characteristics of patients with multiple myeloma.
The current investigation was undertaken to study the mechanism of this immunode
ficient state in these patients. For this purpose dynamic changes in the five immuno
globulin classes and one complement (C3) were studied in BALB/c and C3H/He mice
which had been implanted with syngeneic murine plasmacytomas of M-component
producing and nonproducing types.

1. A progressive decrease in immunoglobulins of all classes except IgM and M-
component in the course of the implanted tumor growth was shown in the tumor-
bearing mice which had been implanted with murine plasmacytomas of M-component
producing and nonproducing types. Changes in IgM and C3 were different from those
of the other immunoglobulin classes. They increased immediately after the tumor
implantation, but decreased in later stages.

2. Statistically significant differences between M-component producing and
nonproducing tumors could not be found regarding the decrease in residual
immunoglobulins. So, the direct feedback inhibitory effect of M-component on the
reduction of residual immunoglobulins has been ruled out.

3. Among the five immunoglobulin classes, [gG: decreased most, while IgM
decreased less in the course of plasmacytoma growth. Since IgG: is a T cell dependent
immunoglobulin class and IgM is T cell independent and the most primitive immuno
globulin, these results possibly indicate that the T lymphocyte system is involved with
the reduction of residual immunoglobulins.

4. An increase in IgM and C3 was observed in some recipients one week after
implantation of the plasmacytomas. These mice had a long survival time, so we can
make a good prognosis in case such early increases should be observed. This early
increase reflects the ability of the recipient to raise specific and nonspecific defenses
against the implanted tumor.




