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Immune Responsiveness to Streptococcal Antigen in Children
with Renal Disease — First Report —

Keiko SATOH
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Recent experience indicates that familial occurrence of renal disease is considerably
more common than has been reccgnized hitherto. At the same time, 1t has been
suggested that susceptibility to develop poststreptococcal acute glomerulonephritis
(PSAGN) may be a familial trait. Asscciation between PSAGN and HLA specificities
has been demonstrated. Immune responsiveness to streptococcal antigen may thus play
a role in the pathological process of a majority of patients with progressive glomeru-
lonephritis. The purpose of this study was to investigate the immune responsiveness
to streptococcal antigen in patients with renal disease. Families of index patients
with hematuria, who was found by mass urine screening of school children, were
studied. As a result of blocking experiments carried out with the addition of
various antibodies, the immune response of peripheral blood lymphocytes to SLO was
revealed to be monocyte-dependent T cell proliferation. Immune responsiveness to SLO
was measured in families with lamilinl bematuria detected by mass urine screening of
school children. The intensity of the immune response was divided into two gronps.
Family study indicated that high response to SLO was a dominant trait.
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sin-O (SLO) (&§F) %»F~0EETHimL, tripli-
I. # £l cate T5% COy WCOHOTHEL, U v BRFRILE
SEAE, SERRIRIC L 0 R X M- B ORI & & (Lymphocyte transformation * LTF) % &7z, 5

0, SEEMRAE LT Alport BE O, BUFE
PELRY OFADIEHE CHEET L EW o> TE
fo. —7, BREREESEMRREE RO Lo, wWE
Dit- &0 LTWABLT, B0 HLA # L 0B
DA XN TWLWADNONOT) g - B OFEBOE
PR T A EEORBIGEN 2T 4 2 L, &
FED A= A LB BB, FHEABEEL W ETE

oL ThAHESL, FHBRTRA S mERER
EEDOFHCLOWT, BEERS O D R A%
F S O A

o. %t E

REFI614E10 H 7 HREFIE3TE 4 H ORI ER AP
MHEsmk NRB 2 2 Ui SRR 0 BE33H & Rk
FELTTOFEAQSKI->WT HLA #4 Y 7 &1T
Vv, in vitro TEEBEBEEIEEE (Exoenzyme) 10X
THINLHBOFRMIMY v BROERE MR i~
BROBRITREER 1 wF &b,

m. A

U v SEROSYEER & U
FKEHMROBIR L T OFER LU Ol BEES
WoXMEEIRINLAEIL L, Ficoll-Conray HH4 @
Do RERABELT. L) v oSERY PBS T3
B, 10% v o BIRIMEE (Fetal calf serum ; FCS)
Bn RPMI 1640 % 5 xX105/ml wicd L H i ifF% L
foo U v oSERIFAEE 0.2ml A& well 1

&
D

Streptoly-

AR, *H-Thymidine (*HTdR) 0.25¢Ci # % well

CERIIL, S W24EFHEEEE L TY v Bk DNA &
B At B TH, 75 A7 42— FiC harvest

L, *HTdR up take 2¥fhy v F LA v a v ho v —
THv 2L, dpm TERBE L. $ih, ZOBEREE
% & -, In dpm TEHLI.
2) HLA Bo¥s

Terasaki @ microdroplet lymphocyte cytotoxi-
city test® it -7, HLA ¥iM#FiE, 9th Interna-
tional Histocompatibility Workshop T&FR X izl
BELIOThHIEMT 5 local MFEHEA L. HLA
-A locus HUE 128, B locus #iE24%, —C locus #i
I 4 %, DR locus R 9%, KU DQ locus ¥IF 2
FEOBEYIT 1. HLA-DR, DQ locus typing Oz
HO BT, nylon wool column B &
7.
3) SRR - %8B exoenzyme (streptolysin—O ;
SLO)
R E LTV SLO (SEFF) 1210658 E, 5058
E, 100f5IE e B L 9 Y v SERERER RN L7z
Lot No. 58013, 6X014, 77110 ® L O% M L1, 50
RE TORST, BEINE S ERISES T L PR
HHNLOT, LITOERL, B4 IC50RE T -1

V. # ®

A) ) v SEREFEERALBOGTEGE L SLO vt A4
B EME

#Z 1 Clinical data of 33 patients with familial hematuria

Sex

12males, 21females

Age

5—189years
(median age 12.4years)

Prospective follow up

0—17years
(mean 3.4years)

Hypertension (BP > 160mmHg)

0 patient (0% )

Urinary protein excretion
proteinuria > 100mg/dl

/dl

19.7 * 43.6 mg
3%)

1 patient

Serum IgA level

135.8 = 68.5mg /dl

Serum C3 level

7.7 £ 17.3mg/dl

Serum ASLO level

196.2 + 148.3 Todd
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BHE AN EEOD &> Streptolysin-O 43 U
Y SEROREIEE D, BIENCHRLE TS 2 &2
TOEBREIT, LI

Streptolysin-O X % LTF &, HERK- LT
MRIA AT BRI LB L S hD IL2 L b7 82—
A LHifE (anti-IL2 receptor Ab) ik T 95.4%
FCHHlE . X6, 2o Streptolysin-O .t %
LTF &, recombinant-1L-2 (rIL-2) OFIMcL Y, 23.5
KHERE T, —F, IoOREE, B #IBEMEET
(human B-cell growth factor : BCGF) Do g
TSt (B 1),

LA &, Streptolysin—O o & % Y v ALK

wic, FREBERNRIGCEL T, <=/n7 »—o b
CRHEh% HLA-DR iR x4 246k (a #ik)
IARFESUE 5 Fr RANCINET 5 & X RT VBB, Strep-

15025
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100—

50—

=

FAUSHE BTH

[ - Anti-
+Ai%:uela')m +r-IL2 +BCGF +Ab la

B 1 Effect of monoclonal antibodies and
lymphokines on SLO—-induced LTF

THGEE T A

tolysin—O X 5 U v SEREFEELEIE (LTF) 1, Ia
PEOFRFINC BT Ta HifE5 25 50p/ml OF
BHC71.5% 5 93.5% M s i (5 2).

F72, SLO Z ¥ LUEs#d 200, Mg msy
SGEELTE 1 la HERIN LT preincubation 1%
CEIE - Th, CoORBREHE SR (K 3).

PlEd®D, SLO wdk s LTF it HLA-DR B4l
(Rom75—2) OFFEOLE, SLO BHESE LT
THBCHRR SN TR 5 THIROMMEEIETh % & &
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3 Effect of pre-incubation with anti-la
antibody on SLO—-induced LTF
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T hiz, THEOFEZRSC B % Major histocom-
patibility complex (MHC) ## 4 HE L 1T 50
i, HLA ORir 5 2 £ OB Ao REERE THia.,
T5AF .y VFERRE L TE SR IR T s UK
SHEL, BRo<wru7 y—Up LTF % SLO &k
DEBICTRT O SRS B R L

w7 T RRIET A TS HRTHDHE 50,
stimulation index TB8.55, 6.46 &, RETHLEE
0 3.58, 4.07 LD AEMGEIGEU X B I T LR R
Lz (B 4).

B) MROBRE, BLUro0FED SLO it 24
FE RGO A
FRBRTRR S NMROBIE L FOREOHT

SLO T % LTF %~/

SHTdR up take (dpm) {HO HSRAEES & 5 &%

TA TB
MA 8.55 1 4.07
MB 3.58 16.46
T: T cell

M: Adherent cell

B 4 Effect of allogeneic adherent cells on
SLO-induced LTF
(Stimulation index)
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DHDE A b 75 503, BRILHAERIEED 2 B
gabhic (B 5).

DR NTT LT, WOFNETY &, BRIGKES
BERIGHED cut off point X, 9.2 (dpm {fi=9900)
TH-71 (F 6).

ZOfEFFAGT, SLO Ik B REILEMIC DT,
FAREET -1

2FLOHEN L, WBEOR A high responder
DFELRUTEH L L high responder DEFBTIL,
Tl high %7212 low responder O HFHT L FK
Fd, B high ¥ 701 low responder 750 F
O 3FEHOFR R SREE N WL L1 low respon-
der O 2 FECEETI1L, F#4 Hi124 7T low respon-
der Tho1. ZIhbHDOI &ML low response 14
MREVETHLZEMNHEESR (B 7).

wie, EFREFEHREO HLA 8% L, HLA &4
BIEEMOMGABREL TR L, Bimrttsr, H
LA PRI LT\ 5 R i, St snde
WEEL—H LB &b ([ 8). RO
it HLA 2B~ LT 5EBEM0EEEOR
BOSERAR L, R EEOREISEES T LT
5. FEAENT0.810TH A4, In dpm 9.20 (dpm=9900)
#H high responder & low responder &2t
L& HLA WS —8 L To 5 HEisci, —Hn
high e b4 5 —FH 4 4% high, low 75 low &
54O RIS SEST R LT .

200 cut off point 1n dpm=9.2
| -
15 |
wf
p beb o0 n

1 ] L]

Immune responsiveness to SLO

B 5



Bl 7 Representative pedigree charts for the
segregation of low and high immune
responsiveness to SLO

582 FriBpE At Bmi3E 15 EouwE 1A
5888 - I
—" e s
998
N
95
S
> 90
=
oy
= 80 4 .
o < 1 I 1
@ 70 =
g so T
£ 50
pop L=
a3 I == £
T : S
L]
= 10
o
O 1
- "
ﬁ 1
=
81
 — I N ———
P | ]
] 1 8 9' 10 3| 12
In dpm
B 6 Immune responsiveness to SLO
k"'l)m D) O{_;]:qc}'——‘ 127 ;
& O i‘ é ¢ B o ; ‘
l~r~' OO0 O DT Q_i—.
b j 17 @ L
6 8 ~ 1 10F
oyl
I O O O B O O ONN | @ 165}
T e SR
é £ l é r}j = 97 .
3 . 3
D——{‘Q DT——‘. D—*[—O D—,—‘. ?, ! = |
G0 B eNO 60 & e .
B ;
G——® 0 B T E
1] ® B O $ Sihigh responders E
::luu responders Gﬁ 1 8 g 10 1 17

EEOBK(N dpr)

8 HLA n~7'os 7% 22- 4 G340
MOEBICENED M (N=17, r=0.810)



R L PR B 5 R S S SIS E O

ERESt G X i) i)

(adp ul) BES A ®

' T R TR
ErOMBUn dpr)
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§ 1

Zhizx L, HLA haploidentical 7olAfasf< HLA
e B s FElafcl, SECEEOMEBRZES bR
i ote (9.

DLEXY HLA & SLO w4 A 5Bkt & 1w
HEBbONRBA LT

Tiebbh, HLA S@EERBD D % 4 SftEF st SLO
X AREINENATE L Tk, Z0O%4 high
response HEE, low response MAMSEIEIVE &7 -
TWhEEZLRT.

V. # Es

<y AEBWTE, FOFEAREOMIETH S
-2 complex @ 1 $Ez, 4 HUE T 5 5088005
BERETHEAT S LD LR T B1001218)
DIl v O MHC OFEYTH S HLA TEWT
L REIL SR L OMBEDTAE Lo AN AR LT
WA,

Greenberg V1% 5512 in vitro OFERACEILEF L
2 & T AREEEORBRE AR T 2 BUS %
A FERE TREARNT L. o35 6
i3, WROEMEEEL AL, HLA CEgE+ 252>
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(adp up) MES R

9 10 " 12
FELF-OMMB(la dpa)
HLA 7oy 4 7%4 G Ui EhEk

DR EOHBE (N=5, r=0.519)

§ 1 8

5Tk, Zabriskie 5%, #EITHESREEE A EE0
ZOU VT, BEEOME, MRETURRINE
@ DNA &R, SRoOIEFRMBFCEL, 2 ~10F0
EEART L ARE L. 20U v ERO hypersen-
sitivity (%, @B L, loEBBEErdLLbh
femofoZ &b, 20 hypersensitivity &R & &
O2F L5 & LTw5.

=7, BAATE, SBL® 5 FEEBBROX
WA MER D SLO w4 2 RIS 2 i~ 7. A
4%, rheumatoid arthritis (& PHA &4 4 KIE &
BED SLO BEMER L. EE50HE TR, Fik
PEIMR OB & RiEDOTEcFt L, SLO Xt % in
vitro OFRMCSITEEERE L, HLA & &EcBm
BREOLEDIRE R

Lea 54k, B8 SLO % HvT 0 v/ SERIMFHERES
F~Fo. ¥ HLA-DR SRUEHEE, SLO RIGZE$930
XAH T D o L AEEL, B SLO kX AFERILR
o, PR RABIE S mitogen UGS fn - T
WA Ll BEORSE TR, SLO WXt A LTF
i3, ¥ IL2-receptor ¥ifk, #i la HiAZOEmMERD
R, THROMBEMETHL ZELBER L. FOR
JEid, HLA-DR #UFEBMSEME (v 2707 5 —2) OfF
DL &, Streptolysin—-O MHE & LT TH#ACERE
ENTBIATHROMETHEL Z 8D -1e. 2O
BEHL, Lea HOEEL —H—H L T4, A
BLAEHRE LT, EBEE ) v BORBUC AR
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1) SLO x5 1 v ABRFERALRIG I T M o158
FRIGTHDH D E&HE L. #ORIEE, HLA-DR #
FEBRMMR (v 707 5—29) OFAEOL &, SLO B
P& LT THBCHE RIS TR A THEOME TS
BIEDbhir ot

2) EHEHIRCERMI R OBR L FOFREOY v
ABRD, SLO Xt 2FERCRILE A5 &, BRIGD
FHEBRIEOEDRD D Z LPRED LR, FORFFE

ATV, ERUCHEEA R T S LT s e

ELIAFHOBRBESFOFEED ) v BRI T 5
SLO OFIGHCDWT RS - &t B oREE
T BT A RSB 5 & S Bk R
5.

2 & X B
1) Waldherr, R.:

Contr. Néphrol., 33: 104~121, 1982,

2) Tiwari, J.L. and Terasaki, P.lL, (ed):
Urogenital diseases. " HLA and Disease
Associations” 1985, p335~351, Springer-

Verlag, New York.
3) Rodriguez-Iturbe, B.:
tococecal Glomerulonephritis.
25: 129~136, 1984.
4) Naito, S., Kohara, M. and Arakawa, K.:

Association of class II antigens of HLA

Epidemic post-strep-
Kidney Int.,

with primary glomerulonephritis.
45: 111~114, 1987.

5 Rodriguez-Iturbe, B., Garcia-

St

Layrisse, Z.,
Ramirez, R., Rodriguez, A. and Tiwari, J.:
Family studies of the HLA system in acute
poststreptococcal  glomerulo-nephritis.
- Humann Immunology, 7: 177~185, 1983.

6) Sasazuki, T., Hayase, R., Iwamoto, I. and

Familial glomerular disease.

Nephron,

F103%& WTH

7)

R

8

9

'

107

e

11

12)

13)

14)

15)

SEROTEE T H

Tsuchida, H.: HLA and acute
coceal glomerulonephritis. New Engl. J. of
Med., 301: 1185~1186, 1979.

® W, KIBEE, Bt FE O NREE
PEBF A 0 SRR BRI A R R T T
B R P A BT AR RSO R A A, 7T ~ 82,
1985.

Terasaki, P.l.,, Bernoco, D., Park, M.S.
Ozturk, G. and Iwaki, Y.: Microdroplet
testing for HLA-A, B,C and D antigens.
Am. J. Clin. Pathol., 69: 103~120, 1978.
Danielovs, J.A., Avoub, G.
P.1.: B lymphocyte isolation by nylon wool.
Histocompatibility testing 1980, edited by
Terasaki, P.1., UCLA tissue typing labora-
tory, Los Angels 1980, p287~288.

and MeDevitt, H.O.: Histo-
compatibility limited immune response genes.
Science, 175: 273~279, 1972.

poststrepto-

and Terasaki,

Benacerraf, B.

MeDevitt, H.O. and Chinitz, A.: Genetic
control of the antibody response: rela-
tionship betwee immune response and

histocompatibility (H-2) type. Science, 163:
1207~1208, 1969.

Schreffler, D.C. and Chella, S.D.: The
H-2 major histocompatibility complex and
the immune response region: Genetic varia-
In "Ad-
vances in immunology” (editated by Dixon.
F. J. and Kunkel, H.), Academic
New York. 1975, vol. 20: 125~195.
Yamamura, K., Kikutani, H., Folson, V.,
L.K., Kimoto, M., Akiro, S.,
Kashiwamura, S., Tonegawa, 5.
Kishimoto, T.:
microinjected E§ gene in C57 BL/6 trans-
genic mice. Nature, 316: 67~69, 1985.
Greenberg, L.J., Chopyk, R-L., Bradley,
P.W. and Lalouel, J.-M.:

of response to a purified antigen from

tion, ffunction and organization.

Press.

Clayton,
and

Functional expression of a

Immunogenetics

group A streptococei.
161~167, 1980.

Greenberg, L.J., Bradley, P.W., Chopyk,
R.-L, and Lalouel, J.-M.:

Immunogenetics, 11,

Genetic control



ok D NEBER B BT 5 A E
SRR 8 1

of two HLA -linked complementary loci.
Transplant, proc., 13: 992~994, 1981.

16) Sasazuki, T., Kaneoka, H., Nishimura, Y.,
Kaneoka, R., Hayama, M. and Ohkuni, H.:
An HLA-linked immune suppression gene
in man. J. Exp. Med., 152: 297~313, 1980.

17) Zabriskie, J.B. and Falk, R.E.: The reacti-
vity of human lymphocytes to streptococcal
antigens. Fed. Proc., 29: 306, 1970.

18) BEIEE, BEES, & ¥k, BEHEE, FEA

B d % RBRIEE D

19)

585

EF, EZIFE, FHELR B & SEE
BEIEMAMEKRD SLO Xy A KRB DU,
NEFIZ2HEE, 34 672~682, 1971.

Lea, T., Michaelson, T.E. and Rasmussen,
A.-M.: Characterization of the mitogenic
and antigenic stimulatory properties of a
purified streptolysin-O preparation. Clin.
exp. Immunol., 50: 139~147, 1982.

CEkIcHE 1 H30H %)






