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MAMPEORE LB, IgA 2T 248/
TV REBATYS, WREETO 7S X~filato
< B#Tz IgA #% J-chain Tdimer &% b, Wi
I T secretory component & #&& L T4l E IgA
(LT SIgA LBET) L3, IYWEE2MALTo
macrophage %%, Z DREHFH 2 IZHEAIZE D 25,
BWECIFOBEN 22 LTw3 e b3 L3 ko
f2b, SRIEHERB K necrotizing enterocolitis( T NEC
ERET) W, BHERERCSRonzs, BSImM
BRICIIESC L n» E EbR T 5, Barlow 529
i, FERT Y PO NEC 20 L, #DF v b W
REAEEZ e NEC 255 ¢ 2 8 TEdvo . L
2 UELEOFA®, 7y s OBAMBEEINZ 2 AT
525 L IRMCIET A2 L8 TEL L HEL
Twd, X ITHER, MIFMIS, 5 v b LERR(L
B T—BMLLE b £ LFET, NEC o3t L Th &
RA2ET20THLS LB LE, DL, %
WRTH, &£ MR BLWTEELE % 555 macro-
phage DRFEFHIBFEIZ DL THRE 2RAT. Db
macrophage % &t fJ7L M % 7 AREE L, 20 3%
F1 Clostridium difficile toxin 1239 2 shFIH A
FET20EHRAN, 3oRBROFEI 0T Y v DFE
BRU, FHREEE~OBESI D THREL T,

MERb L UFE
1. BImRans

AITERY TS L 7 4195 SE1E A 12 60 R L T
AL%, RS BBETFEEREK H.2, 0.15

Mol, LIT PBS LBE¥) 12T 2 f&EHM L, T8Iz T 500
x g 10 DG LSS Uz, BRI PBS © 2
Yk, TEL T4 (GIBCO) * 20%& A7 RPMI
1640 35345 (GIBCO) = TR L 72, Z OMIIBEG
i¥, Ficoll-Isopaque (Lymphoprep, Nyegaard, Co.,
Oslo, Norway) KH»ICEBL, FRIZT400x g,
20 FEGEL L, PHIB B s i #ila% PBS T3 @
Pe# L, RPMI 1640 S22 2.0 X 10%cells/m] D YaHE
THREEL::. Bonr@iz, My Tr—ag
PR THE L & 25, 90% U L4&BRBETHD,
A=A PDEFEAIPRIAT 5 —FHENZ T 33~T8%
? macrophage, $EFEBIZTY /38K 10~28Y%, iF
ik 4~30% LR AT & 7o, ZOWETE, 2h s O
faz Lo THAMIEE LTHERBLE.

2. HI5LHmPaiteE

M, L-glutamine (0.3 mg/ml), penicillin (200
U/ml), amphotericin B(5 gg/ml), gentamicin(10
pg/ml), TEAF4EME (GIBCO) % 20%& A 72
RPMI 1640 57238 T 2.0X 10°cells/m! DK THE %
L7z, BB, 75AF v 78#F 2a—7 (No. 2027,
Falcon Plastics, Oxnard, Calif.) & T 1.0~3.0ml
DEBRC RS OB L1z, ZOBEF 2 — 74,
7THM, 37°CT, 5%REYAZBEEBNIC TEE
Uiz, 7 DfEISE%%, 400x g, 15 HEEETELT
ZEICE DRI RSB L, 2D L R L LT, —
20°CI THBEREL .

3. ®msaTYCnER

BAMIESEE L E P O immunoglobulin A (IgA),

Neutralizing Activity against Clostridium Difficile Toxin in Human Colostrum. (11)
Neutralizing Antibody in Culture Supernatant of Colostral Cells. Naoki Wada, Depart-
ment of Pediatrics (Director: Prof. N. Taniguchi), School of Medicine, Kanazawa Uni-

versity.
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IgM, IgG &1k, REFSNC LT, 77 v 7 ABER
EEBERLRES Ty 7 AEREBEECAEL
(Mitubishi Chemical Industries, Ltd, Tokyo). 33
—BEE0.2m DT Ty 7 AMFIT, Fie b IgA,
IgM, IgG 2 BEL TH &, FR L - AMIEER LFE
(0.6 ml) Nz THEMGRE2EZ &%, 77v7
ADRET B BICSERAMER (0.9 pm) DEDOBBREH
EBFT22 L 2FALTCERL L.

4, B iRIEIEE G0 PAEN

Bk E 7 BB L EEH o C. difficile
toxin ~DHFIFEEFERIZ, Yl-adrenal cell 2R L
TIF oz, BXD LHES0ul & TCIDs12 xl D C.

difficile toxin &, 37°C, 60 23 preincubation &,
| HiERY TR R72HEE T assay L, BEREDOH B DDA
plEL Uiz, &6 RERRER T, ZOPMESE
b RBESOT) vERBLL, RETERR
George 59D To e FEE —FMEEL TiT o7, 2%
D RIS P, carrier £ LCO & MIERM
2T, &2 DHE b IgA, IgM, IgG RAEM T (Behring-
werke, A. G., Marburg, West Germany) & JiRH&E
Eitesl g TG EFA L. & MER,
—ADREEAD 55N, 55U toxin FHFMTE
RV RSO WERIGIE 37°C, 60 22 preincu-
bation #%, 4°Ciz—B7E#IE L 72, 388 15 4378 10,000
x g CELL, ZOLEEPIEEEHFHRS assay ~
DRk E Uiz,

B i

1. Byt tEdborgrn7) R

7 BRSSO VIAMpTE R HIE (2X 10%ells/ml)
B TIgA ¥ IgM ® F ¥ {8 & £43.828 ng/ml
(318~15,010 ng/ml) & 1,063 ng/ml (405~2,604 ng/
ml) THo7, IgGOEEX, IgA, IgMIicHUES
571, (F# 154 ng/ml, #iEE 51~815ng/ml). (Fig
1).

2. BILimFeEE &S C. difficile toxin ~7

hIEHE

RIS M 1%, B389 & EIRRIC Yl-adrenal cell
BHERA LS, EELEIX1x TCID,® C. difficile
toxin & preincubation #, Yl-adrenal cell iZ#fil &
€z, 2 LT 0% UTOMIBEE THE 25 Z L8
TEREE, PREEBEREE L. COHER
I EBT 3 b0, 60 MRS 5 F1(8.6%) TH 7.
D EETORGE, YRAAEDZNCELIERCH
WwOT, FRLCHFRFEEOBTERET 2 2 Lkl
HTHolk, X, PHEHEERERAERLRELT
b, FRICHRRE RS 2o o, BtERE 5 A,
HIRO TR L 2T AE T b PANEEE R L T2,

H
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Fig. 1. Immunoglobulins in culture supernatants
of colostral cells. Colostral cells were cultured
in a density of 2.0x10¢ cells per ml for 7 days.
Vertical bars represent standard errors of the
means of results from 60 specimens.

3. hIEMBMREORES T B

Table 1 TRLIz& D &, BILMEEE FEORS
RIS, B 5 MR 4 BT, v FHE b IgA
Pk 2 ER LRSS TESCHEELR, 161(D)
1207 5340 IgA PUF I 81T 5 PRIEHORELHERIER
shlehole, ZOBREE, HIgAMBEOER2ELL
THELLTRA N o, BESRELED
D&t 55 ik D IgA WE X, Fig 2 R Lk DL,
h ##2,928+1,111 ng/ml (standard error) &
4,040+857 ng/ml TH -7z,

% =

T SRR D 5 WIERHEIREEL LT, AL
BREFERBORERESFRET 2 £ ¢, FEOME
I2EBREBIHLEENCHS EEbA T
2910 b MIATOERZFES 0T ViR, BED
HEREC L Y- C, FiRELECEASET 2 SIgAT
H%. S-IgA OBEFIZDWTIE, Homing R T
HEAENTW3, D) BHOBE 1 ViR, B
WHFEOHERIMER T2, FOUF B Y VKD
—ERIFEEEHIRE L 2 D, Y SR UIIT 2R AR
WEREL T IgA FiAEEMBC L, ¥R IgA %
BEETRLEWILDTHA. It secretory com-
ponent & & LI AWEN D O T, BRLICHE
PHECET 2HEMBE<EEhTHE, IhEs
¥ 2 C, Holmgren 53, BERELKBE L Vibrio
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Table 1. Identification of immunoglobulin class of toxin neutralizing antibodies in culture

supernatants of colostral cells®

Colostral cell

Rounding respose

T
Medium¢ + + N -

A - + - -
B - + - ~

c - N _ ~
D - . _ _

E - + - _

*The culture supernatants of colostral cells were incubated with 1 4/ of human serum as carrier
and the appropriate volume of rabbit anti-human IgA, IgM, or IgG antibodies at antigen-antibody
equivalence for precipitation. After separation from immune precipitates by centrifugation, the
supernatants were preincubated with 12 4l of C. difficile toxin (1 TCIDso) for 60 min at 37°C. Then,
the mixture of culture supernatants and the toxin was added to Yl-adrenal cells in microplate.
Rounding response of Yl-adrenal cells was determined 18 to 24 h after incubation :+ = >50% ; =

=10 to 50% ; —=<10% rounded cells.
"Nonimmune rabbit serum.
‘RPMI 1640 with 20% fetal bovine serum.

cholerae O toxin IZXFL, S-IgA FUfEMS/NF 2 ¥ VB
BERBEEL, AV z—FrERZIZIELALEEL
khol-bREL, ThoiEOBESRIZ, 22507
W—TTENHBIEEROHLE.SIgA B2 &
BHESREME A T, £ MIEHC i macrophage
(79~80%), lymphocyte(10%), ZHHE 1 312 &
RBLHZREBI @B RS E E AT VS, Zhs
BAMBE ORI L RRLAHESE~ORE, BrAy
Mo TRV Z VY, BIME RS NEC IcRER Ly
WEWS b, [ ELOMEND B LB %%, Crago
51913, ME.O macrophage 78 IgA  IgM D & 3 %4
B7a7) >, 527+ 7NT 3, secretory component
FEEATVLD I L%, BRAGKICTHEHL Mz LT,
Iymphocyte 121372 < macrophage 72 2o DB H
B-HLTRSN1% L3 2 Lid, ¥1% macrophage
», RE»SOBIC LT, Zho5DEHREBL
EWS Z L EWEE- TV 3, Pittard 53, HI2L4H
fBe~d b~z o RlBL L TRET S L, FORR
LR IgA 2 RT3 0E 0T R L
TeedBRTV3, BEOERBEREICT, B
macrophage i3 f/E 7 0 7Y VEEARDERLID T
BRYTHSS LIEAL TS, ZOWFETIE, 7H
PR U e ELMAe b i i, IgA %5259 3,826 ng/
2X10%ells & ATHD, IgM 12 ¥+5 1,603 ng/2 X 10°
cells TH D ,IgA 1F IgM DR 3EH S B ATz, 1,
1gG 125734 154 ng/2 X 10°ells T, IE & A PIEET = 3
EThot, zoRA, IeM BB I L E2BWNT

Pittard 5VDE->TWw 2B LIFLAYREILTH S, &
512, Z DFFLAIREREEE L3 %2, Yl-adrenal cell assay
ORI T, C. difficile toxin 239 2 PRS2
RLTHB L, 60MiEA5 MRk (8.6%) vihfldiks
REL TV I eddbhol, ThbKE, RO TRE
LIHIEABCOBMETH -7, X, BulkdEoss
R0, FBAMMEE LET C. difficile toxin Wit
LRI £k [gA L Bbhi:, Ly L, Mgk
BEEERO Igh BE X, TRNEESEE, BEcEb
59, MHFRCEEZR -7, BRED) LT
&, PRIENO—ERIX IgA Th 23, icAEnDE
ENFHOTHLE I L LHEETE S, C. difficile toxin
IZRHL IgA FLE T 5 91N (£ £ LT macro-
phage) & A T ¥IRMIIUSRESE LS, toxin
ZHRRNHUE £ R L ESEREDOH 1/3 Linz s o
TeEER, 20 &5 2HIE macrophage D EWIFEH
EEMHCBEL T, SBIEEL L RTAERLS
WHEERbh 3, L L, #IF macrophage 2355
DHFCH LT, FEE2HORE S v P o<
DT 3 2 EHEHET, BAEREERLL, pH 1k
PEEROFETC CHMAERT I ENTE3L5,
s DFIFMESTHERO B BRI & 0 3 E:EE
HSEBL, 555D NEC »ofEREBET 20
—&»o T3 LEETE 5,

& El
K7L 60 trfEw 5, ThZhPIIMIn 2 ML, <A
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Heutralizing Activity

Fig. 2. IgA concentration and neutralizing acti-
vity against C. difficile toxin in culture super-
natants of colostral cells.

The samples which reduced the 509% cytopathic
effect of toxin on Yl-adrenal cells to less than
10% were considered to have neutralizing acti-

. vity against the toxin. (+) represents neutrali-
zing activity-positive samples, while (—) repre-
sents neutralizing activity-negative samples. §
indicates the geometric mean value and its
standard error. The difference of IgA concent-
rations between two groups was statistically
not significant, as evaluated by Student’s t test
(p>0.5).

b=V vl LTT BREEELL. TLT, 20
238 LB C. difficile toxin 233 2 FFIFLEE D
FERUVREIu7 Y V2 EEL TROBREZ2E L.

1. Yl-adrenal cell assay & T 608k 5 4
(8.6%) & C. difficile toxin {239 % HFIFLEIE ML
FELE, 05803, FASEIBNTHTRTH
FIEMEREEEREL Tk, TRIZIRLMEE (F:L
T macrophage) b FFAIFUEIER R BUL T 5 2 L 2RE
73,

2. {IMEREE T AMERETSLAES 0T VR
T3, IgA i3 3,826 ng/ml (318~15,010 ng/
ml), IgM X9 1,063 ng/ml (405~2, 604 ng/ml),
1gG 124 154 ng/ml(51~815 ng/ml) TH -7z, IgA

I3 1gM #1315 E L, 1gG BEBEICED o1,

3. BRI L D RRIRAESE L RE S 7y
YEDBEFRERNTAZ L, Ak b [gA RRMEBEO 2
THIMEEROEEE A, D&, FRFKER
DEEITIgA LD bDERbi:.

4. PHFAREEORRET WKL, BRL2VKR
o IgA i, %1 2,928+1,111 ng/ml(standard
error), 4,040857ng/ml TH 1V, METFWICIEE
Zdh o (P>0.5), 2 D RFIPUATEE IgA 0
HedEERTHL Z EHEAL .

RER LIS, il HRME2BLY 2 LLA0RY
BoEEOR LET, EAERERERCEB A EEORE
EVEREOTEHEMCSE, EESEL EREER S
WY 4 W ASOEHTE—#E, fES/ 7Y v 2l
Vi WS FREROABENMZCECRBHUET, &
B SERLERAE GV EEREDEE, SRS
FIILD, FTHESOER BT,
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Abstract

Sixty colostral cell \ specimens were cultured for 7 days without mitogens. Neutralizing
activity against C. difficile toxin of 7-day culture supernatants of human colostral cells was
assessed by the use of Yl-adrenal cell assay.

1. Of 60 specimens, 5 samples exhibited neutralizing activity against C. difficile toxin. Colo-
strum also had a neutralizing effect against this toxin. It seemed that colostral cells released
neutralizing antibody in the culture supernatants,

2. Culture supernatants of human colostral cells contained immunoglobulins which seemed to
be secreted or released mainly from colostral macrophages. In 7-day cultures of colostral cells
(2X10° cells per ml), mean concentrations of IgA and IgM were 3, 826 ng/ml (318~15, 010
ng/ml) and 1, 063 ng/ml (405~2, 604 ng/ml), respectively. Concentration of IgG in the culture
supernatants was markedly lower (mean, 154 ng/ml; range, 51 to 815 ng/ml) than those of IgA
and IgM.

3. Supernatant samples were incubated with human serum as a carrier and rabbit anti-human
monospecific antibodies against IgA, IgM, or IgG at antigen-antibody equivalence for precipi-
tation. The neutralizing activity in the culture supernatants of colostral cells was completely
eliminated only by precipitation with rabbit anti-human IgA antibody. These results suggest that
the neutralizing activity against C. difficile toxin resides mainly in the IgA fraction in the culture
supernatants of colostral cells.

4. Concentrations of IgA in the culture supernatants of the five test-positive and the remain-
ing test-negative samples were 2, 928£1, 111 (standard error) and 4, 040+857 ng/ml, respective-
ly. The difference in IgA concentration was not statistically significant, indicating that the
concentration of IgA in colostral cell culture was not directly related to the neutralizing activity
against C. difficile toxin.




