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Clinical Investigation of Free Light Chains in Urine

Minoru SUDOH and Akira YACHI
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief: Prof. T. Wada)

Antisera against free light (FL) chains were prepared and the determination of urinary FL chain
was carried out by the single radial immunodiffusion technique clinically in various diseases including
monoclonal gammopathy (M-proteinemia) and malignant neoplasms. The results obtained are as follows.

1) Determinations of both free x- and Z-chains (Fx and F2) showed good reproducibility in concen-
trations between 10 to 80 mg/d/ by use of the standard samples of #- and/or Z-chain dimer. The error
caused by the monomer was negligible in most of the urinary specimens except for those of monomeric
Bence-Jones proteinuria.

2) The mean urinary excretions of Frx and F2 in control subjects were 4.3 and 0.9 mg/day, respec-
tively. The ratio of #- to Z-chain was in general around 4.8:1 showing a tendency of k-dominance.

3) A significant increase in urinary excretion of Fr was found in the aged control as compared
with the adult control whereas the relation of F2 to aging was not clearly seen.

4) In diseases with M-proteinemia, FL chains coincident with the light chain types of serum M-
proteins were elevated in urine and identified as Bence-Jones proteins. The serial determinations of
these appeared to be useful as a monitor of patients with M-proteinemia.

5) It was noted that urinary excretion of FL chains different from light chain types of serum M-
proteins increased together with Bence-Jones proteins. These FL chains were confirmed to be polyclonal
in nature by immunoelectrophoresis.

6) Polyclonal FL chains often increased in urine from patients with cancer, leukemia and systemic
lupus erythematodes, and only one of either Fr or 2 increased in urine from some patients. Therefore,
it was conjectured that an imbalance in immunoglobulin synthesis might be involved in these disease
conditions, and a possible relevance to hypergammaglobulinemia was considered to be one of the factors
causing the increase of FL chain excretion in urine.
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Fig. 1 Single radial immunodiffusion of x-chain.
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Table 1  Uninary excretion of light chains in
normal subjects

No. of ‘ r-chain A-chain
- €ases | (mg/day) | (mg/day)
322 (N
Aduls Male 10 3.3+ +15
(20-59 Female 10 13+1.2 02+0.3
Yrs)  potal 20 23+21 | 0411
Ko Male 35 58+3.7 1.2+19
(over Female 15 35+37 1.0+1.9
T o] 50 51+38 | 11+17
Male 45 8.2+385 1.0+19
Querall ‘pomale | 25 26+31 | 07+09
Total 70 4,8+3.6 09+1.6
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Ha s b 48 HR L.
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Table 2 Incidence of cases with increase of urinary L-chain excretion
in control subjects and patients with various diseasesV)

No. of

k- or A-chain

it k-chain 2-chain or both
Adult control 20 0 0 0
Aged control 50 4 (8.0%) 2 (4.0%) 6 (12.0%)
Overall control 70 4 (5.7%) 2 (2.8%) 6 ( 8.6%)
Ig (k) 8 4 4 6
Multiple Ig (2) 3 1 2 2
myeloma BJP (x) 3 3 2 3
BIP (1) 4 il 4 4
Benign mono- Ig (k) 4 1 2 2
clonal gammo-pathy Ig (2) 4 2 3 4
Gastric cancer 21 7 (33.3%)* 4 (19.0%) 8 (38.1%)
Colonic cancer 4 0 1 1
Primary hepatoma 3 1 0 1
Lung cancer 8 2 1 2
Miscellaneous cancers? 7 4 4 4
Total 43 14 (32.6%)* 10 (23.3%)* 16 (37.2%)*
AML 14 3 1 3
CML 5 2 2 3
Lymphatic leukemia 1 0 1
Malignant lymphoma 7 0 0 0
Total 29 6 (23.1%) 3 (10.3%) 7 (24.1%)
SLE 10 4 3 5

1) Urinary excretion more than 11.5 mg/day for x-chain and 4.1 mg/day for 2-chain was
judged as an increase.

2) Pancreas cancer 2, cholangiocarcinoma 2, esophageal cancer 1, breast cancer 1 and
uterine cancer 1.
* p<0.05, significantly different from overall control.

Table 3  Urinary excretion of L-chain (m+S.D.) in patients with
multiple myeloma and benign monoclonal gammopathy

M-Protein Type No. of Cases r-chain (mg/day) 2-chain (mg/day)
BIP () 3 58.3+38.2 (23.1- 99.0) 141+ 13.0 ( 0 - 25.5)
BIP (2) 4 75+ 97 (0 - 21.8) 293.4 +414.7 (13.4-900.0)
MM* IgG (k) 6 57.4+87.7 (0 —-209.0) 82+ 85 (0 - 20.0)
1eG (1) 3 115+167 (0 - 30.6) 71+ 63 (0 - 11.9)
IgA (x) 2 19.0 (1838, 19.2) 42 (0, 83 )
Ig () 4 71+ 55 ( 2.6- 15.0) 37+ 19 (16- 56)
BMG**
Ig (2) 4 18.3+223 (0 - 50.7) 111.9+175.1 ( 0 -370.0)

* MM : Multiple myeloma *% BMG: Benign monoclonal gammopathy
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$41x BJIP © Fr 1% polyclonal Tk - 7.
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Ig 270 F2§40%%% LB\ 013, 1gA 270 14 (No. 6)
I\ C F2 S0 BIN723 370 mg/day T 570 Ch 5.
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Fig. 4 Immunoelectrophoretic patterns of L-
chains in urine of various patients.
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K3 4 Blcikifi FL 88 & 3% LWIInE &b huiens -
Fo2%, 1HI-C Fa 8428 27.6 mg/day & Hhn L7z,

JFUREHEITHE 8 B Cik Fre $411.3416.0 mg/day, F2§51.3
+1.8 mg/day &—H « BUEAL A o5 53 ORARIL Fr
$434.0 mg/day LT HBIDIDTHS.

Iifisé 8 Blcivx Fe 8524, Fa g1 BlownaiRd s,
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Table 4  Urinary excretion of L-chain in patients with malignant diseases
Diseases 1\22;6? r-chain (mg/day) J-chain (mg/day)

Gastric cancer 21 13.7+15.8* ( 0-61.5) 21+ 27 (0- 9.0)
Colonic cancer 4 52+ 31 ( 0-8.0) 7.4+117 (0-27.6)
Primary hepatoma 3 11.3+16.0 ( 0-34.0) 1.3+ 1.8 (0- 3.8)
Lung cancer 53+ 6.2 ( 0-17.0) 3.0+ 31 (0-10.9)
Miscellaneous cancers!) 141+13.7 (2.0-45.4) 31+ 54 (0-35.6)
Total 43 12.6 + 8.5%* 3.7+6.8%
AML 14 6.4+ 631 ( 0-19.8) 25+ 15[,(0- 6.7)
CML 5 106+ 7.8 (3.0-25.2) 36+ 39 (0-9.9)
Lymphatic leukemia? 45+ 6.3 ( 0-13.4) 21+ 15 (0- 3.5)
Malignant lymphoma 25+ 29 ( 0-8.0) 1.4+ 1.3 (0- 3.2)
Total 29 59+ 6.5 2id42.25%

Pancreas cancer 2, cholangiocarcinoma 2, esophageal 1, uterine 1 and breast 1.

ALL 2 and CLL 1.

p<0.01, * p<0.05 in comparison to overall control group.
p<0.01, T p<0.05 in comparison to adult control group.

1)
2)
# variation range.
ok
T

<, Wb 3 oligoclonal 7oy ORTEZHEN X w-fc.

FOMMDIFC DT HRB L, T IE - A - T - A
$EEL T Bl —4E L1chS, Fe B XO'FASEE & 4 Gl B hngs
HZbhte. TewE#EO 1 HIcik Fr 847 45.4 mg/day,
F2887° 35.6 mg/day Ll OGRS L Rt

L bk#w—§54% &, Table 2 ® X 512 43 fifp Fr $41%
14 4] (32.6%), F2 §81% 10 4| (28%) W SEEEVEINA AL {1,
AUG BEE BAINEI O B R e U O B <
(Fic p<0.05), Fr 45 %\ % F2 @0 T oy Ik iR
DB AL 43 fidr 16 fl (37.2%) ¢, h bk BERCIL
g LCEETH -1 (p<0.05). & FHHCTH B &
Table 4 © X 5 ic Fr $41% 12.6+85 mg/day, Fi 841t
37+68 mg/day &, TR LAHEZBOBE A LS i
(ehzh p<0.01, p<0.05).

3-2-3-2 EMIBEBICDNT

AML 14 fflico\Tix, Table 2 © X 51 Fr §413 3 f4l
@, ¥ P84T 1 Plciiing 25 D% Ch A, Table 4
DX 51 FA 8413 256+1.5 mg/day LREECILb A B
ORI Uiz (p<0.01). & OFEOFENIT 39 5% (18
~681%) THBHD, WAR IR E DI Tk Fi 33 X0 Fa
ST E ORI Z RS 7 (p<0.05, p<0.01).

CML 5 @illicouCik, Fr 4 - T2 843 2 Bl 8aina
Abi, FEED ECHE LI B i

o 1.

ALL o 2 -cixihi FL 88 & $ci g iR S fens - 1.
CLL o 1 #4ICi¥ polyclonal Fr S0 &b e,

T dsTEME ) v 3BT Bl Hodgkin K 4 61, v v @R
3 (T AuEzl 2, B l) <52, wihicd FL
FOBINTTRD B Teds 5 7o

B O AL 29 Ble ¥ LB &, Table 2 0
L Fr 41661 (281%) w, Fa 8434l (103%) i
WA R L, SEEE Table 4 © 2 & { Fr §45.9+65
mg/day, F2$8 2.4+22 mg/day Th v, F18c IR
118 B DA EOBEIA D b i (p<0.01).

3:2:4 SLE [ZD("T

B OmEEBoREGE LCSLERDWTARS &,
Table 2 @ X 51 Fr $513 10 e 4 Filc, Fi84%3 3 filic
RERMMASZ B, Fr ik 234 mg/day WS 5
BBy, Fi9.6484 (0~23.4) mg/day ¢, F2 iz
32441 (0~11.4) mg/day Th 7o, ZIITHIBEE L DR
A BT DY, SLE BEOE W 4E ity 34.9 5% (21~52
) CThBHIcw, WAHIREEE O Tk Fr 80 2035
Bt L (p<0.05).
3:3 FRY FL $HEBRPRRAE & ORSERE

3:3-1 MEHMEICDNT

MM % X 0° BMG JE floJR rr FL g8PEIE R & e ifieh
M EE DT & 2 OPRE, s L OV EErRIZERII L /e & % %t
1 Table 5 BXO61R L.
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Table 5  Urinary L chains, serum M-protein and bone marrow plasma
cell in patients with multiple myeloma
Serum M-protein U 51, ( /d ) Pl .
No. Puint g S ) U Lmien Pps pemark
(g/d?) -
1 H.H. 72 M  BJP (%) 1.1 52.8 16.8 25 survived 7 yrs, s-ic#
2 BT 74 F  BJP (¥) 0.4%* 241 (=) 20 S-ic
< HiS: 54 M BJP () 2:3 99.0 25.5 42 S-4
4 L.T 52 M BJP (2) 0.8% 21.8 220.0 62 remission 3 yrs, s-k, s-24
5 T 50 F  BJP () 0.8* 41 13.4 5 remission, s-1
6 E.Y. 70 M BJP (2) 0.7% (—) 900.0 15 amyloidosis, s-4
7 N.T. 62 F  BJIP (2) 0.8* 4.0 40.0 35
8§ SN. 61 F TIgG () 37 42 12.9 52 s
H.E. 65 M IgG (k) 6.2 (—) 14.0 65 S-i
10 W.T. 40 F IgG(x) 37 8.3 (=) 16
11 O.K. 48 F o IgG (v) 1.0 2.9 (=) 40
12 F .M. 68 F IgG (k) 6.8 209.0 2.2 56 remission, s-k
13 H.H. 36 F IGg (x) 3.7 120.0 20.0 42
14 K.M. 48 M IgG (2) 6.0 30.6 11.9 30 S=K, $-4
15 K.K, 77 M 1gG (2) 2.8 (=) 9.3 20 gastric ca.
16 K.M. 68 M IgG (2) 25 3.8 (—) 47 remission
17 Y .M. 70 M IgA (x) 3.6 19.2 (—) 3 remission
18 T.E. 62 M IgA () 3.6 18.8 8.3 22 S-K
T Myeloma cell # L-chain detected in serum.
Table 6  Urinary L chains, serum M-protein and bone marrow plasma
cell in patients with benign monoclonal gammopathy
No. Patient Age Sex —gomCTroten Uriary L(mgidey) Plasma  Diagnosis
1 K.M. 72 M 1gG (k) 2.8 6.2 5.0 3 polycythemia vera
2 K.T. 58 M 1gG (k) 1.8 4.6 2.6 <2 essential M.G.*
3 E .G 62 M IgG (k) 2.0 15.0 5.6 <2 essential M.G.*
4 0.0; 64 M 1gG (k) 2.6 2.6 1.6 <2 allergic purpura
5 S.R. 58 M 1gG (2) 1.8 (—) 6.0 =2 polycythemia vera
6 K.H. 70 M IgA (2) 29 9.2 370.0 5.6 essential ML.G.*
7 F.M. 63 M 1gM (2) 1.8 50.7 715 8 CLL
8 T .M. 53 M IgM (7) 1.1 18.2 (=) <2 malignant lymphoma

* M. G.: monoclonal gammopalhy

BJP il MM i 5\ CikJR fp BIP okt iz &
e QT E MR S BEIERIE O LA R I B 5 723,
Z® 5% No. 6 1314¢, MM 2l 5 amyloidosis 3%
Wil TH -7z

B EDRE 25 &, BIP BEL CTHFHIBLT LY

M ¢ 7o < cyclophosphamide % melphalan 7¢ &ic & <
BOG L, 3Pl Riliciste 2 TEMAARL i, EEICHE S
WK FL $4028 Tk %% &, J9H O B, performance
status OWFECINT » C BIP OER IR H bR, *
DBy polyclonal 758 FL 844 AR A% 755 Ui,
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IR AEDH % 2 BBy FL S Bk I3 hn 23 2 &
h, ShoDz EnSEFAROIERE L v EL L0 L
.

B4 5% &, Table 5 ®Z &< No. 1 (H.H.) filic s
TR, Az ETRE LOfigoptReitd,
BJP « $452.8 mg/day, F24$416.8 mg/day %7 L7123,
melphalan FFICHEOIEUIIGHEL L, 7AEMEMRREY
HeE LB, F1 Fig. 5 13 No. 4 (ILT) iy, 4
Wi, U, AREEME 95% L kA R L, K BIP 2
44 10,600 mg/day, polyclonal Fr £ 260 mg/day & %
OPEA B F-AY, prednisolone, melphalan fJf i X
b BRI B odEs &L R Fa g3 M 7ol A% & 1o
L 220 mg/day &7c -7z (Table 5, Fig. 3 iz O E %
RLE). R Fe 843 a5 L.

Prednisolone 1550mg

(—l ]
[ So— Melphalan 268mg
mg/day 10,600 T 7TT- -0
3995 ®.____ 1200
690 “-.\
— %
1900 Blood trans. \
800 -
Back pain
Chest S %
600 9
N\
4 \
4001 e \
G, 3
210 Tteen___ T00 78 100 %08 ) -chain
O W i X -chain
Hov.'74 Dec.'74 Jan.'75 Feb.'75 —_—

Fig. 5 Clinical course of case I.T, 52 M
(BJP 2 MM).

F 7 IgG 5 L O [gA B MM CRifignif b ufeffl (No.
12, 16, 17 75 &) Tix M ZEH O » T FL 1O
bz, FoMoflTcd FL BDARZE R\ LI
RFEECSE T L, % O OBt & 5O e

F 7o FL M B Ch i s C &03b 50,
HI L $413 polyclonal € - 7. It FL 823350 i
WA LE LIEBEREE G b hic (No. 2, 3, 4,
8,9, 12 s X 0V 14). 4 [ul ] %5 L7z BMG 1 13 41 355 71
SRR T WIewS, FLE o 2T v Lol
Table 6 @ No. 6 (K.H.) #-Ci3 ABRiIE IgA (2) 2.2 g/
dl 2 <, R F2§8 870 mg/day &% R L, Hrifih
12 5.6% ORI EMIRO B % Z, Wihd b borderline
case & LRGSR % Lic, AGNIIRRIBI &l & 7o
F ks FAgomMAE %, C ik Tol oAl
MBI EHER LT B, FOBIMGE [gA § 1.2g/dl &K
DL, Bfih oI ER S BRI 16% B x HiciE D
BMG :2MLic. cofficd FL#HoAE 2 M &Y
15637 » CRRd b h e,

7c % Table 6, Fig. 4 ® No. 7 (F.M.) CLL (B cell

fRep Light Chain (<3 % IRV HT%E 527

type) Bk, IR IgM 2 8 M Z&RE A% b, R Fr,
F2 ] $40 B8 b hteny, FiAgd BIP Th-7. L
m LT b DEN &AMFEHIIR & OB R DWW Tt 7
Bt A i L7 - 7.

3:3:2 EHEE(CDNT

3:3:2:1 JEIZDT

i A3 e o€ Hb 3, BUN, ¥ X O 7-globulin
fii & FL §4 & oBfh% 2 e lifia Table 7 R L.

Hb 3 12 g/dl DL EREE TR REE T2 &, #
Fac FL SNBIA % W23 5 2hibhte. %7 BUN
40 mg/dl Zz BHNEHRBIILH 57D T, —J 20 mg/
dl DAl e & 3 B 013 e p FL 84 & oBIfRIE 5 v ©
X7 - 1.

# L\ T-globulin MIEFNE ARSI DT, £
D4YEE (%8) W Tl Lie. T-globulin 20% Bl &
Ko 2 Pric oW T4 s &, FL OISR 1373511 12
Birp 8 6, #HF XL FIF8FITHSD. ik 1.5g/dl L
EREE ERRERRC) T B &, TR 8 Bt 6 B, HFIx
35 fiFR 10 <, WIFholifiicd T-globulin B €
FL S8 B A g Bl 23 % B i (p<<0.05).

WiC FL 88 & IR & DOBtRE B Feh B B2y CTleds o
fo. Ui L FL RN 2 3301 CllFiEs i 4 <, A,
CEA #5)n, MfabEfafefe (s, BYSED G 72 E23 %0
n, BB R IR E O ENIaN S (3~5%) 233 fiic sy
TiEB BRI

3:3:2:2 EMEFEE(CDNT

29 fflico-C FL g4 & Hb s, BUN, ¥ X o 7-globu-
lin fifi & DBIRAE 2725, WTFhoBfc b B o R
RBwleisote (Table 7). ol & ORREAD &, B
FL g4 387z AML 24, CML % X0 B cell CLL
% L BT OV CZE Licdd, ESC X 0k H 5 Wik
B e FL oA 25 h, 7 CML o 1 4] C3F
Rz b FL S8 Mna ik, H HRREN R & o it
Mo bbb

3:3:3 SLE (DT

SLE 10 fflic>\C, 7-gobulin 73 1.5 gl/dl LI 5 il &
AT 5 Bl B &, FL SO mE 4 6], #%
FCR2HPTH o1 F I BHE O 2 W7 5 Cik 3 fillic
FL Ao s nni &b teds, BUN 77 mg/dl L3 In% 7~
@it FL #ma b e oo, leBAREETCILC ©
1% B s C 9B A W3 & BUN 20 mg/dZ o i % 7%
Ui

4 E &

b FL 4I5S 2 fF b, SRID i X %R FL 4ol ss



528 Bk - 4

Table 7

JRH Light Chain -3 % IR HFE

FLEEERE 1979

Increase of urinary L-chain excretion and the laboratory results in

patients with cancer, leukemia and malignant lymphoma

Increase of

No. of o I,
CABES r-chain 2-chain (I;-r (t))r;t/?};cllain
Cancer

Hb=12 g/dl 10 1 1 1
<12 g/dl 33 13 9 15
BUNZ=20 mg/d/ 10 3 4 4
<20 mg/dl 33 11 6 12

7-glob=20% 12 5 8%

<20% 31 5 8*

=15 g/dl 8 2 6%

<1.5 g/dl 35 7 10%
Total 43 14 10 16

Leukemia and Malignant Lymphoma
HE212 gldl 10 1 0 1
<12 g/dl hEe] 5 3 6
BUNZ=20 mg/d/ 9 I 2 2
<20 mg/d/ 20 5 1 5
7-glob=20% % f 0 1
<20% 26 5 3 6
=15 g/dl 4 il 0 1
<15 g/dl 25 3 3 6
Total 29 6 3 i
* p<0.05.

wWE LC, COBRICHZR . FT IR R
WO OB AT, MRS, B EL A TS
2, 3 DPEBITE TR FL 8RR D288 & 2 DliF IR
HAE R L

F9RF FL S0l 2 nWTEL % iz %. Dam-
macco and Waldenstrom? ($JR ho> FL 4L 453 %
whole Ig, Fc ¥ fragment 7c& &4 Bl a3+ 5 AR
L $§o hidden antigenic determinant % I Jij L7cll /=
Wa R LrBEC BT Aahic L v ro ks wmii L
CHERIS R TTHEIC % 7o, TEARIREEND 1LIE KIS IR
FoR 3l FL S OFFSLA X D, o B o SOtk
ICDWTOBGR % & X e L.

AP E T, Frds X0 F2§H0> dimer Z{E#Es0R:
& LTS SRID $ic s\ Ty,  10~80 mg/dZ Ol
THITEDWRETH » fo. JKp FL 84213 monomer, dimer
EHiC polymer 2MEAEL, EHIC Fe BHLAFAEL, Ig
BIHIBSY Do T D SRS 2B CIs b, FRC mono-

mer O M W RIFTHEP MBS, £ ZC mono-
mer & dimer OBEHEMMROZEELWE Lic. JRPICHT 2
monomer : dimer D} 2T Peterson and Berggard
8) 13 1:3~4, Solling® 111:5~10 & LT3 2%, 4
40 mg/d{ ® BJP monomer & dimer & 1:31CiEA L
C, dimer D ZDYA &L Licns, SEIMED |13 5.1%
DI A LD B X fehs » Fo. monomeric BJP 23 % &
RN S B3 —IE & D S BB EIC AN B AE
WA Y.

X5 L $8od fragment THh % variable half (Vi) ¥
Y O constant half (Cy) 7¢ EDEATFHE b IR 1
TRTCWAL A ZoPHIEL dimer O 1/20 & 2
VETHD. ERROBFEPFHY)CHIUE Ig O DI
iFMEE AT 5 L $5%°%F 0 fragment O ARSI
WZ EFfEDDT. Lh L Solomon!® (I A T v 4 N
o> MM B DI ik L 6o Cr # & h 3~10
87 3 7D %\~ fragment I N5 EE LT
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BDT, COMEASERHRTEMECTES Y.

W LT, SEIOWE &M Tk Tk dimer
X D E o et 2 5 & & &8 FL Sl 23R
IR EHE TS ELTY, fxo FLEE, 42 BIP 33
DR M 2 BT B T 1B B AR TR L ED B
55.

EFSEoKRS FL 1o 1 gflbEcowvwTab &, €
NF R E B A 2 Vaughan et al® |3 1.0~6.8 mg/
day, Peterson and Berggard® (% 1.2~7.2 mg/day,
Lindstrom et al® 3 0~50 mg/day, Waldmann ez al.1¥
13 0.04 mg/kg/day & L, #3iF RIA ¥ Xk % Sollingl® o
B¢t Fr 44 3.2 mg/day (1.4 mg~5.7 mg/day), F2§H
1.1 mg/day (0.6 mg~1.9 mg/day) LTk bH, FEHH
DS Cir Fr $44.343.6 mg/day, F2§40.9+1.6 mg/day
CIRIFH LTcfEa i3, Shic kb 20 A ske b & Fr
#4115 mg/day, F24$4 41 mg/day A R[R LB B Th
P b i & Uie.

B OB CIEB LN R FC IS C Fre 3N
THBIALDH D, MBREA G CIE Fr 8038 FC X D wfiE
Thoic.

JReR 1/2 Hie o€ Vaughan et al® i1 3.2, Peterson
and Berggard®, Sollingl® 13 & $ic 2.9 kX, IMiED
TN 2.0~12 ChBOIIE LTHEC s BRLTH D
D, HHEDORMNBHERTH L 48 LT h D Tg hiE.

Z 0 k BT oWCiE Skvaril et all® O X 5%
DN c O AR ICkD A% %2 &, Solomon and
McLaughlin!® o % 5 i £ T Ig 23 250 Ig X v & & fif
EhHwa &b, Mo X @B L L 5 &350
b5

A Fr $58RIHERCM2E2 2 5 ot gk b s e DI I
LB HOEIRE Lig\s, BALCHE S #inigac o
SRR B ZAUE— T A T & 2D DA ZE A D
e, okl 5 i lg o, M &AL
REIS X OV A Chi kot BLAH o8 hite1n) & & B3 581
S EEL bR, R FL S0 R8s e iiliko 2 b 4 bk
Lixaan I 2 h 5.

EC MIRAMAEDSE, RAcmil FL g8 hnas
L\ Zhik IEP i & b monoclonal 7afik% /< L BIP
Ll Shic. R BJP ik BJP 1 MM ¢ & kit
Tha, o gz BIP 2 LB Eb b o
foo Ly LA B S e BIP & Ig &40 LChr
cx, roERLTELDT, 2B YAD BIP Off
ik & Ul BMEA K & .

R BIP e bh Tuic MM AIThH, ok
Lo Thinh Ig+BIP AOMEMNRE R Eh, oM EI

R Light Chain =B % [ K 0948 529

FHZ LTINS, ¥z BIP 0 013 MM o K
% LR B B A B YRIE - PRNE IR BT
T ENTE, Frc BIP ojfbns Uik Lid M ZEH o2 e
LT LCABRBZ ENER S F 729 o MM
&, BMG & o238t Ly borderline case 122
(& FL S0 W gl 2B s 505, I 7 HIE s b3
EEZBRB.

Dammacco and Waldenstrom? (3 FL gk
i h MM & BMG &L o@ERNNTRE & Lichs, 4o
B S THELT LS Clkie. BMG 2% O
PER LRI X b oI AR X F 5 16:18) A3, 1)
VAP RIEE B35 MOARFIMAE (58 1Hf), 18R
YELPUFE ORI L BEE T 5 b o (8 256, SiAPEEHR
FROIRAE L BRIy (B 3 TF) wwkjlcES. FL
ST F ORI X o Cir MM ORI 2435 #2 B 3 inas 2
bhs L, MM €4 FL 850 TR G b bWz, 8
PIZH O to DI I Fomc i 5 FL 5025 %a 25 & &2
BETHD Y.

AW LOMBCIEHFX&Z &k, BIP oMoz
= Mg O L gaR & 5L ie n B FL 88034 5 56 0°
B, FhH polyclonal 7ethikA/R3 M ThbH. R
M B MFED D IR A L S D\ T # D A58
ERhCwaS, BIPE MM ek &y, B FL g
BN 2 EDBM B ETR 5T S ORI DWTIIAE
ThHN, lg OFREFELHEN % &, BIP 5%
WCRE LR X B RE IR ST HEHE L
AR 3 U 01920 H g5 B S 415 7T B2 #:
DL HNTERD, [ EOR MR L #5247 5l
BedZbhsord Ly, 2o ik, MMk
WCIET Ig AR ol 25 & EBI# L X 5 0vb, &
OPELMIIA L L TOBERSUNETHS S

POCTBHEIESS B X OV F DL D PERIC I BRI DWW T
ErxT 5. SEORENL, TRV Fr 530 F184
DM Z B, GG C F2 8o s s b h
7. S okl Lindstrom et al® »° CML, BB Y o3
IEC 3\ C & SHDEIER I, « BELOWHE R FR LT
VB LRI, BHEHED O T, W ED Tel
ok AL TR H B, FIGFREELRS 2 CICidEL
Mote. T LAFEELHER Lt &y, EBHES i
Fe %Wk F2HO— 0BT 50608552 &8 C, &
noizwThd IEP | polyclonal 7k iR Licds, &
PRSI BT 5 Ig AR FO—HER"Tbo L N S
ns.

A IgRBRF L V> TLEERN O 5% 2R
Fieb e n, B ED 25T, JAL Y v IR Mk IR
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22 AR ARER 0 X i, Ig EAMRORE Y
ARE LT BEBCIREDOABE - AL DA UC w $1F
7olE 2O BERBLN AR ER S h T . S0
Y vl X OV v HIMSIE ST O\ TS
Wt & —SEOME A R U238, MZEEIGE 2 5 Bl
Jlatk CLL 3 X0V v SBT3\ C FL S35 1% iR
DIy, MAEF O A 205251k & oo B i 2
Wgre. Vv HEEIMECEY: ) ek, M
D43tk s monoclonal Ig of:fk% & oFm lg et & o
B M Eh T 5%2 23, b FL gid opdiic
BWTCHBEH OB B0 Lt

KhECo R FL SO BN % [IRIR & o5t R
BBLET S, FHIEC R AIMF FL {o#inc>uw T
i, AREA A L X 5 L Ao RBHEIES & 7=
TS L O EE 2 B RETHS Y. L LY
B3, ool colR FL g85 N & B RRERE &
DEIFRIZI B 2xClel, T LA T-globulin IidE & oBY
A TR 5 A B 7.

Fc s AT T-globulin IMUAED K N5 BECH 5 23,
LNk, W, I, WS EoFERIC XA, K
FEVEIT Fn BECE 4 B IFIIZERE, & % W IEYHED &0 7 &
DB B © EAMETE S e AEBICR B B0, e
VI FE DT E M EE 20 A WERR U 7 & ST B 2 DB
B o TnwBZ XS5 L, S6IEFEMEICIE
FFEETIRER D A A WD - Tk BB\ 2B A RICA
T LIRPEE R 2B c &5 2 bh b

F R\ TR Bk 7s £ B CH A E 422
LIFMEh w5 L, MEHZD SO IBLIc oW,
Hosley®) (33 COMERE L TORFIC 2 WTHER LT
W5h. FRIIEZED &b A, Williams et aldh)
Gorny and Zeromskid®) (3D R ATICB T MEH O
PELEAZL NS Z ERE LT 5. 4[Nkl fRic M 3&
B & RBD Tl E £ T Isu2y, FL 8o hncix poly-
clonal 7g Ig % & ORI b 8 EE 7o Bt 2 HEN S e,

¥, HOMEREONREN L LT SLE € FL 4o
PEAbH B, ERSHIIG O B ASHBERC Lz Ll 5 hsic
FL ot naiiedbhiiz. codficd polyclonal 7
w5 Lg IMUAE & OBLHifE DS 5 savbohiehy, S5 E T
I3 250 H T F b B Sl AN SLE & OB S s\ C LgH
R R T AT ORI EEE X L

5 %

E

P FL iS22 (F b, SRID $kic X % IReh FL g0
AR L CEOIRRIGH %X b, M &RAIMES X ORI
Bl &35 KAHIRC 1) 5 R FL SO Z50) 2 55~

LR L 1979

TR DB & B e

(1) Fx 4B X" FAoEWCIIHE D dimer & pEi
PUBEE LTIV, 10~80 mg/dZ ol JH -G J& 3~ &l i
A SN o84 monomer D RSEIT IR O
monomer/dimer [E2% 1/3 DR Cp A 72, Gl Eoiit
A B1Z LT EBL bR,

(2) 1E#AD FL g8 3 Fr 81 4.3 mg/day, F2
409 mg/day, «/2 hiL 4.8 L k-dominant ®
I A 7R L7

(3) FEhpilic s &, Fe @40 RpPElss 45 % cEs
75, F2GRC oW T R #0338 B Clem o 7. 1
THhbBE, RNB2EE LT Fr ##0NB Tl oEn.

(4) M ARAME T M &S o L gasl & [milo FL
SHORAPEI IS 2 b, ik BIP LFE S h .
F R OB EARLECHES S Z iz MM & BMG O#
B L, b5 ik MM olEEsE LCHERThS. [
R LI Ligfh MRS o L g4 & Wre 5 FL 8o R
BRI AR B tesy, & o FL 4 IEP | polyclonal
Thro EwiErdie.

(6) JEHEINIE LA UL polyclonal FL 8 o Reppilll it
MASERD By, 234 DREIC X A4S b huie
Mote. LAUEMIC L > ik Fe d8E 7 FI8E DD
D= OFW IR I GRS b, 1g A O
Ty nsHEN S hure.

(6) SLE CixbRef FL 4R B o> PR 14 n 2352 0 &
hiz.

(7) JRep FL 88 S BRIRIR & X X b, £ OHInZER
D 124L LCHE 7-globulin IMIE & ORIFRDHEN X h e

Pk X b, MIEAIME, #4383 5 KA FL 84
OWIEFIC OV, FEE LT Ig ARRE &, £o1F
BB B RETEERE OO BT 520 LB 2 T
MBIz 7.

(R b B R EE N RIRR & b O fi Wiz X )
fTrebite. FRfEPI RGN, IEARE Mido St ik

W)
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