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BT SRRARKISOFIEH G FHREN DR
RHEBEESNTVBERBROEETH S,
FEND MFEHRE D &, HIK & BEROLTE)IZ
BOTHRBNTHIEL ), REOHERON
RISAEBRHICEELRZEZ T<CNBLDE
Z2bNn5,

SLE o> mi&#i&MM (CH50) |3 &84 #IcET
L, L2y 2E Tt CL C4, C2, C3nETH %
HLELY, MEROBEEGIIHRERER G
& % classical pathway #4247 ¢ HESX
nTwaY LH»L%ESL, EEN alternative
pathway DR NS & iz SLEIcB W)
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alternative pathway B85 %74 2 72>
HRREGINTER, COBEYEBSAICBWT,
SLE iz 31} % alternative pathway ?iE % #l
%ZL, classical pathway 7iEM & KBRS 2
B3, BAEROBRE~OBEER L DBEEICT S
LETEELEZLND,

% Z T#£%l%, classical pathway & U* alter-

native pathway W A EHILENTL
chemotactic factor #*F£L T 2HIcEH
L, miE"n &=z pathway 4R EELE
LT, £NBEEL T % chemotactic factor
EREHICHETE, 2OLEFOBERZD
classical & U* alternative pathway o)
EWMRLEDTR LR LEEZ T2,

PUFABZIC BT, classical & U* alter-
native pathway % iE41t¢ LsH>T4H L 5 che-
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motactic factor DlER: 2 LT b &, £NFHE
SHDEBHRET 2T HRICOERNS,
% &

1. Chemotactic factor o fil5E

chemotactic factor HRIFEIL, K1 DM H
ELZ,

1) Chamber

chamber (35 1 40 { Boyden &® % &%
LCHERLE772F v 78T, EE2Tm, E
EZER, TEFERII2MTHS,

millipore filter |3 H4< £ ) K78 T, pore
size 3.0 # AL /-,

2) ZHEMIKNKRE, R

BERAD~, Y IKREMIC1/9FN6%T
X2 M7ElEML, 3TC, 1BEMBELT
RMIRE LB Lo, B 5Nl alEkEH mig
6 mé %, Conray-Ficoll {5 3mb bicE»ICER
L, 400Gic T304 =L 72, Bk, ) > - <BK
2EUPEBERELCEED SHAMLKE &
&, Hanks'BSS {2 T 3 E#ki#n%, EELIES
AMF#10% &L TC199 12 T1.0~2.0X105/mé
U BRRCHEL 2. A X 2 REURMERTD

BR1 Filter TH2 THEL % SHAMR (Fitk

-
PMN " || PMN 2.0x108/ml 2m|
suspension 10% heat inactivated
] 3u M.F serum
sample 10% test serum 2ml

Chemotactic activity=PMN’s counts/10 HPF
Fig 1 Chemotaxis assay

I2h6 3 SRAaNRHBAIZBBTHY, )
3Bk 2 DB AD R LTz,

3 ) Chemotactic factor HFE4

IR L L CEiE IEH Mm%, classical
pathway % /&1L $ % Aic (X, aggregated hu-
man Fr II (agg. Fr II) (Sigma#3!) %, X,
alternative pathway #i&¥(td % %Hici3 zymo-
san (Sigma ##) 2 ZzhZznmz, TC199ic
TER¥BE2ME LTEICMZ, BRAFALR

CINE R e v i U S
)
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vk JICEEE ( millipore filter % D¥- 7214,
EEiCEHAMKEFEER 2 mE AR, 37C, 3
FEfE, BEEEL L.

4 ) Millipore filter HE%E, §ufa

#% %, millipore filter ZH Y H L, 100% #
% /=M T 3WEEE, Kk ~<FXx>
) B TISaREREL, Kk ¥ruv—nic
TEML TREL /-,

5) Chemotactic activity

4004%ic THs% L, millipore filter> THEE T

BEL I SRAMK(ER], 2) 2 108FF LA F 2,

104287 & ) i SA% H Ik# % chemotactic
activity & L 72,

%£ B3 duplicate T4Tv», chemotactic acti-
vity 2 FESMECEL 22, X, REICIT- 2R
B (AR EEHLLT29E» 2 wR) #
random migration %*30 LL_E#5 &1 4 iR %
PITHESRNELR,

2. HMEROBE

CH50 i3 Mayer Rk % BV CRIEL 72, al-
ternative pathway » i migH (ACH50)® (1

74 ¥RmIKeE mEFRT AR CRIEL.,

EH?2 Filter THE T#EELLSHOAMER (FRink)

& 2

1. Agg. Fr I Xi3 zymosan N#{KiE ML
I2 & % chemotactic factor 4 Dt

agg. Fr Il Xi3 zymosan TRk RZBEMELLL
72#&, chemotactic factor »*R & T 3501 %
REtTahELICRTWC, LREIC SKAMKE
Bk 2mls AN, T=EIC agg. Fr 11 0.84mg, zy-
mosan 0.2mg, 10%1E% A& 2me, 10%FE@E L
miE2me% B2 I lAA b TAN, chemo-
tactic activity 28EL 2. ZD#ER, age. Fr
II Xix zymosan IEH AMF2MZ 2ENA
chemotactic activity 3135, 162 ¢ EfETH Y,
agg. Fr Il 8{\»|% zymosan & IE@{biiE% 02
T2igal, MoXmEEFEBRICE L2 2 REL T
L7,

2 . Chemotactic factor 4z BiT 2 B H
MmERENIRES

EEiomz 5 A nRkE 2R 5%,2.0
X108 54.0X10°0) B H Mk 2 2 hFh b E
2z, TEiCZ10%IEH AMiF & zymosan
0.2mg % fil 2 T chemotactic activity % filzE L 7.
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Table 1 Generation of chemotactic factor by
complement activation

S

4 . Chemotactic factor ®%icH
i+ % agg. Frll, zymosan /&

1) Agg. Fri BB

TENIOBIEEFHKEMF 2mb i
agg. Fr 11 #0.105mg%> 5 1.68mg /) &
BTZEELTMZ, chemotactic
activity # 82 L1223, M2n
i< agg. Fr Il o & & {2 chemo-
tactic activity (3 313 2 15752
Hosnt,

2 ) Zymosan BN E

agg. FrI zymosan 10% serum chemotactic activity

0.84mg — 2ml 135

0.84mg — 2ml* 14

0.84mg — — 12
—_ 0.2mg 2ml 162
— 0.2mg 2m]* 20
— 0.2mg — 6
— - 2ml 9
— - 2ml 3
— — - 1
* 56°C 30' heat inactivated serum

Table 2 Influence of PMN count in chemotaxis

[ #%ic, zymosan #0.025mgh> 5 0.4
mg /) §if TZ & L T chemotactic
activity *BE L2 5, M3n

assay
#n < , zymosan N34 & & i chemo-
PMN (I:c(;:mt chemotac;n; activity tactic activity |3 B+ 2 EE R
2 X
3 x 106 89 &)fahg};  t .
4 X 105 141 5 . Chemotactic factor #%ic
T amikEOME

Table 3 Infiuence of serum concentration in
chemotaxis assay

classical pathway ¥ chemo-
tactic factor B4 i RIiTTHHKEN

serum concentration
upper chamber

chemotactic activity
lower chamber (zymosan Img/serum 1ml)

HEBEPADHIC, TZicagg Fril
0.84mgk, IEEHEEMBFZ 0.3nld

20 % 20 % 138
10% 10 % 135
5% 5% 43

50.038nl N TIEHBARL LD
Mz, £ &Fho chemotactic
activity #HlEL 2. 2OEE, X

BREER2IoTRTWMC, SHANREHHEMT
3B V> chemotactic activity L, 3mL, 4.0
X 108 B chemotactic activity (3141 T4 - 7=,
#> TUTOERTIE, 4.0X10°0 4% 5 mEk
rEBlcmzaEL L1,

3. EZicnz 3t miEE R

TESLEMERZERICIZ 5 IEEL G
E*RET 24, R3INWML TENEFHEEM
BORKBEIC—HI LT ELENFEBLMEN
IBEER 5 %,10%, 20% & % 2. T, chemotac-
tic activity # 88 L 2, 5 %M T chemo-
tactic activity I343TH % %%, 10% i, 20%
Mm% Tix, 135, 138LEMETHY, Lo d, 10
%E20%EDRICIIFRA K ZRBO LN H -
72, o TUTHERTIE, L, TEHMmER
Ex10%& L1,

4R TImS, TECMR-hFERE

DRI & 2z chemotactic activity ?RgimA<EE
HLENTZ,

alternative pathway Hi3 ) chemotactic factor
REICRIZTHERENZE 2 A 25, TEK
zymosan 0.2mg &, IEEFEEMLF*0.3mh 5
0.038me N P THEBARL 2D EMR, £1
ZN o chemotactic activity # fiE L 72, #HF
I3, H5cRTM, age. FrI *EHICTE
2B 2 72 i 5 & o> W hn & 2kic chemotactic ac-
tivity o 2 L iz,

6 . Agg. Fr 1l iz k 2#{&RiEME(L & chemo-
tactic activity 7)B{%

agg. Fr 11 iz & % classical pathway & U,
alternative pathway Mgt NFRE & chemo-
tactic activity # ik ¥ 5 Akic, EFEHELE
icEELagg. Fril #mz2 ¢, 37C, 604K
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Fig 2 Influence of agg. Fr II concentration
in chemotaxis assay
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100p
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chemotactic activity
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Fig 3 Influence of zymosan concentration
in chemotaxis assay

200

100

chemotactic activity

0.025 0.05 0.1 0.2 0.0
zymosan concentration (mg)

6 &% 727%ic, CH50, ACH50 % UF chemotac-
tic activity # il L 22, #RiZ, K6 <,
agg. Fr Il 8o3ghn & 3tic CH50 3BT L, che-
motactic activity i3 A3 % %%, ACH50 ic iz
HENETOHEA»BD LML Tz,

7 . Zymosan |- L 5 #ifkRi&ME L & chemo-

Fig 4 Influence of serum concentration
in chemotaxis assay (agg. Fr II)

200

100

chemotactic activity

*
0.038 0,05 0.0750.1 0.15 0.2 0.3

serum concentration (ml)
* heat inactivated serum

Fig 5 Inflence of serum concentration
in chemotaxis assay (zymosan)
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tactic activity #B§{%

zymosan |2 & 5 iR RIEH(LOREE & chemo-
tactic activity DB{% % A 5 &lc, EEFHMD
HICER L 72 zymosan 2z T, 37C,60% K
6 &1 ACH50 K. Ur chemotactic activity
ZREL 7.

#FRIE, M7IRTINC, zymosan N EIC
#% v ACH50 (38 F L, R4 ¥ 5 chemotac-
tic activity i3 xRL 72,
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Fig 6 Relation between CH50, ACH50, chemotactic
activity and agg. Fr II concentration

100

21001

| chemotactic
S0 activity

CHS0, ACHSO (%)
chemotactic activi

501

0.525 1.05 2,10 4,20 8.40
ogg. Fr I concentration (mg/serum iml)

Fig 7 Relation between ACHS50, chemotactic
activity and zymosan concentration
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19624, Boyden®#* chemotactic factor % |
ET5HEZMAREL TLK, chemotactic fac-
tor (2 I3 #ifAE% 7 chemotactic factor, leucoe-
gresin®, 7 4 7V o HBEWY, 25—~ 4
RYY, MEEEERT P2 E 28950 -
T&7:, ZoM, #WREK?D chemotactic fac-

B X

tor [cRAL Tit Ward ic X DL (BRI NT
31131418 =~ 7y chemotactic factor (3 ##ifKA*
i S NTHET 5C3a, Cha, C567 Th 5 BA
BEANT3E,

FEBOEECICIIEARREEICL 3
classical pathway # 24 % L 7, BERESTFIC
& % alternative pathway # /+9 3 4 7, Hw
i, BE, HiE X=>—AHN 714 FREN
THLNEFMENT S, ThbHDA, clas
sical pathway ?A®\>i3 alternative pathway
A % iEMAL & 4T chemotactic factor # R4
EEBEHIUEETH ), B, mFEFNE2N
pathway B3¢ chemotactic factor 7 % & &y
ICHAIE B % 51, Wil & 2 o pathway H¥
#chemotactic factor # RIET A2 HEIC L ) &%
o pathway DK FEEN—ME % J A VAZE
KDL EFEZLNE, ZOKRTBAL D,
Boyden &% flF L TE&HEE L /- classical
pathway R UF alternative pathway DigEMHNHA|
EENEBIRET 21T 72,

ST E—I, MmiF+ N classical pathway &
UF alternative pathway # iE 41t 3 5 BM T
agg. Fr Il X3 zymosan #/i12, chemotactic
factor *RBET2HLE»2RFTLALLEZA |
#Ik|z2 HEICEE" chemotactic activity #7532
H ok, »EERE L T56C, 307mMEL
TR ZIEELL - hiETIE, mEZMI%
v» 7 & G183 chemotactic factor (338 5N %kh
7z, ZNHE|L, agg. Fr II, zymosan »88 & %
I Wik R % i1 L € chemotactic factor #
BERLDODTVEIBRLZTHRTILNTH S,

Kic, EZEicmz 3 S&anskiciL i3,
B A mEk i RN 2 HEOLHEIN
TWaA, BREELZHET28W T3 EHA MK
BEOHEERNPIBRTT 35, RUHENHESN
BHECIRBROTS b | S nRE2ERTS
Fc Lz, ERICmMZ 3 $%A MRS RIS
L NE»EF S5, T &2 L random migra-
tion AT 2 %, 2X105E 5 4X 108N %
e MEREIC D EREF £ M2 72, 2 X10%E T}
chemotactic activity i31R{ETH ), Skam
Bk #h* %\ 2 chemotactic activity i3 &fE %R
L7245, 4 X108 7343 random migration
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POLUTTHEELN, EEITIZ 4 X109EN %
ZEnKkE AnsEE Lz,

s % 128 &8 5 medium & L T, Hanks’
BSS1i20.5% bovine serum albumin % g U 7z
L HP, medium 199 {20.5% ovo albumin #
mzizb HWEBLe NBENFRLNL D, B
HEREERC—ERENEARZ2ELLOTH
THBENEEICIIHE L RIZS X VWEEZLL
na., FHI3, FERTRITEICHEKELLT
miF#mz 3% EEici3 TC 199 (2 @b F
EMzZ3FEELEL, ZOLFRELRFLL, =
DEENMFBREIZ L, TEICMBFREZ D
LIBARERIC L 2RI HBT B WHEESE
L30T, TENMmFREYL—ELEIC random

migration 2*HH L L VETLITIED L%V,

FTEomEREHZITFULHRT 241 chemo-
tactic factor o %t i3 B¢ A T chemotactic ac-
tivity i3 & % 2%, THIc—HK 3¢/ LE
DIEFLME R A% < % %I random migra-
tion H EEE % B EEEY S B, £Z T, E T
ZENHRHMNFRESL 5 %,10%,20% L 2 TH
BERETL TA5L,10% Tt 5 %Iz L chemo-
tactic activity I3BFETH ) Fl220% L &N =
v, LEOFEMLOLFEORKIEEIZI0%
LikEL . 10%ic 81T 5 random migration
i3, R1TCLHEL» LM HELERL S 51K
ETH5,

Mm% & agg. Fr II, zymosan & ¢) incubation
RUHENERIZ, thoiREE L 37T, 3
EeFEAT - 7z,

agg. Fr II 2 zymosan ) B8\ |3 HHRIE &
LTohmiFntEa & i chemotactic activity
HHEIN$ 5 %A &, chemotactic activity # T
ZOMBEOMKEEN—DONKRB L BET LS
BELETHA9.

zymosan 75 alternative pathway " A4 % 14
LT 2EIIBRICH L & 7 » TV 5 51819, zy-
mosan {Z L % chemotactic activity {3 alterna-
tive pathway niE# % RBLL TWa e E 2 bh
#%, agg. Frll iz k 3 chemotactic activity #¢
classical pathway &t DA% Kt 3 5 Ehi
THTH 5, Wik 5,agg. Frilii alternative
pathway %&b &8¢ 9 2 IgA B\ i3 IgE %

LEBELEFETHEFLN, FEEHBITT LR
| classical pathway N A % iE LT 2 E N
agg. Fril # e ZiFidd 6% v, miE1nl
iCiEz &) agg. Fr 1l % incubate 345 &,
ni# 7 CH50 i3 agg. Fr I1 4¢1.05mgl) b ¢&H
I2{& T4 5 7%, alternative pathway 2 L &M
FTHH ACH50 i358A EE TR, 4.20mg T
ACHS501375% & %, Zn Ll LOETIZEES
b o7z, ZofFER» 5 ACH50 & T
(25%) %, alternative pathway ¢ compone-
nt ‘¢% % properdin, factor D, factor B&ni%
HETICEET 5 ¢ BB T % L Y, classical pa-
thway nigE#bic & 5 C3~CI D& T # e §
BLDLBRTLAFNELTHS, agg. Fr I
H%4.20mg T3 chemotactic activity & 137 ¢&
%)%z 5B, classical pathway Bk
chemotactic factor # &4 L % agg. Fr Il
DRI, MiEFE1mLIFTL4.20mg L HREL /2.
zymosan (2 & 5 fi &K iEHEILNFEE & chemo-
tactic activity Op{% % A 3 &, i ACHS0
I3 zymosan #%0.5mgll ki 7 3 & FHICETL,
1.0mgMB¥ chemotactic activity (2141 > B & %
w7, ZHEH L, alternative pathway HE
¢ chemotactic factor # $4+4 L & % zymo-
san B3 M 1 meicx L1.0mg & SEL 72,
LLEX D, chemotaxis assay #fIfH4 25
& Y mi& % o classical pathway & U alterna-
tive pathway N iEMH 2 BIET 2 HEZERL:
%, ZHRIERCIREICETOMEIEREINS.,
#—z, chemotactic factor &4 icEE5+ %
kR 2MERDEEN—B (CTET)TH
N, FEICL - TRLNE»EMERDEYE
PIEBICKMT 2H2E»PIITHTHEETH S,
X, JREYINE 7 chemotactic activity % Hl5E
THOROREA L LTI, ZOMENAIC & B3
# (spontaneous chemotaxis!s29) HRIE S
5, Bit, BYE* AT 5 LHESICIZEEC che-
motactic factor *FET 5 WD N, Zn
HERAKICLFMEIRIEETRTH D25, I
RER & L T4 7 spontaneous chemotaxis »*
EOBRHELOREELTWL, DLEETS
BERICIIWEZITY ) WEKH S,
® iz, mi{#F 7 chemotactic factor inactiva-
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tor HENRIEA*H 5, chemotactic factor in-
activator i3 Ward ic & ) IE% AMEPICHFET
2 EHHED R 1L LIk, Hodgkin’s disease??,
liver cirrhosis?® % chemotactic factor {&fE7
ERBICBWTZNEEIEESN TS, SLE
12 5T b C5 B3k chemotactic factor (2 &t
4 % inhibitor 2 {&HE L2 L AT LHELHES
nTWwa29, AL, inhibitor ) MBI —HAEIC
RYE L ECBEN D DRLE DT, HREZERE
BPFE D % VIERI B BANUE, ROVBERLVE
EzbLNnb.
7 EL]

MmiEHE RN classical pathway & alter-
native pathway 7 &% % #l%E ¥ % %, chemo-
taxis % RIFT 5 HEOEREIIRE £ 7% kD

wRERL.
1. Boyden ¢ chemotactic chamber (_F,

' X

F=ZEA & 2 nf millipore filter ) pore size, 3y)
AT 284, LZEot F HEAMIKI, 4.0
X108E %, 10%F@te | m#Fm TC199 i
TR HEINBEL TH -7,

2. TREIZ0%HEMEZ AN, OFHD
Wik R NN classical pathway DA & iE#{6T
%4213 agg. human Fr Il #miE 1 mbicxf L T
4.20mg%, X alternative pathway 7 igHE{bic
{3 zymosan 1 mgin 2. 2 FAHRBETH - 1z,

3. Ak - TERH LB chemotactic
activity (3 FEn iiFE (AR ) 1< dose-de-
pendent T& Y, #itk Ak chemotactic fac-
tor DEF L KT A LHZ LN,

BErebBIIHL), RFEOWEN, HKME
237 B ARERISICEE L 2RBOELRT.
X, RIS 32 e RIS RO T KT
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Studies on alternative pathway in systemic lupus erythematosus
— Using the chemotaxis assay —
Part 1. Fundamental studies of chemotaxis assay
Takeo Y OSHINOUCHI
The 3rd Department of Internal Medicine, Okayama University Medical School,
Okayama 700, Japan
(Director : Prof, T. Ofuji)

To measure the activities of classical or alternative complement pathway using the modi-
fied Boyden’s chemotactic chamber (each compartment 2ml and filter, pore size 3 & ), suitable
conditions were examined and the following results were obtained.

1) The upper compartment of the chamber contained 4 x 108 polymorphonuclear cells and
10% heat inactivated human serum in medium TC-199.

2) The lower compartment contained 10% fresh human serum as a complement source in
medium TC-199.

3) To generate the classical complement pathway-derived chemotactic factor(s), 0.84mg
of heat aggregated human Fr. II was added to the lower compartment (4.2mg/ml fresh serum).
4) To generate the alternative complement pathway-derived chemotactic factor(s), 0.2mg
of zymosan was added to it (1mg/fresh serum).

5) In this assay, the chemotactic activities derived from classical or alternative complement
pathway were dose-dependent upon the serum (complement) concentrations in the lower com-
partment.



