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Bartlett & ™3, hamster @ clindamycin 2 & 2 B4
75 Clostridium difficile DHERIC L D &R I SN D
LB LTS, TR X2 BEEEBAS, BET
FIHED —KT & LT, C. difficile DEHT 2 HENEH
HELTW3EEbN3X IR0y, ZOERILE
2o, EE SN HeLa™ 2% FL fifgesa oL
MR EEIL, vy FERATOMEERNEE
0, De OF A M TNBRICIREIFE RS 58
T IEBHLENDE LD,

— T RAME R BRE S A v 2 B idd <
MOHSNIZBRETH YU, Z TIZIXFEFEO R
HERFABEEL T3 LME SN T 21820,
Cunningham® OFETH A THERZFRHKEIRK
L, £BBETN2.96, ABR*ELEETINE.S
BrEawEEsRLE, sk, BLOEBEERR
R, BRFENCKNBCEHASNTEL0TS
505, BT HEREFRCEAP O IgA AT S -
IgA LIET) OBFENCEER TN, BROERLD,
%M S - IgA »* Escherichia coli, Vibrio cholerae %
OMBEERKCHEERRET S b hr>TE
frr | 2 ZCARTGRIE, BEEBRRE SRR
&5 C. difficile DELE toxin H B THMEINS
DEPEREL, IgA KEL THEFOERL L.

HRE & UHE

1. X%,
B35 3 AMNOMERIRES 2210 THR g

R, S OFREER L. SR+~ CERE
2 RPN L 72, b B, BIRT500x g, 10
SEL L, TR MRSy, RREIOERE L (U
BYIFLAW LR 2), F L LIREO 3 BicamL,
WIFLSTH % TRRE 12,000 x g, 20 SXREE.L, LwE#x -
200CIZ AR L 72,

2. BRAOEH

BIFEMEB R OBRE L D 58S L7 Clostridium
difficile (ATCC 17859) % BIRRZFEFEMEDTH
FEINFE5ES T, BRMUT (80% N, 10% CO,,
109% H,), brain heart infusion broth (BBL Micro-
biology System, Cockeysville, Md) =T 48 f§fi5z
L Jo, BEEWE 4°C, 12,000x g, 10 RHEOLL,
Z O L %1% 0.45 gm ® membrane filter (Millipore
Corp., Bedford, Mass.) 123 L TEAK T2k %
e L, 4°ClcTHREL L.

3. EEABMBTOBREUHNRETE

Y1 - adrenal, FL, HeLa f#ifg8i3 &2 HAM - F12 %
# (A wAmiE (GIBCO) # 12.5%, H-RRILIMmE
(GIBCO) # 2.5%, kanamycin(100 zg/ml), 0.08%
CEEREML THAEERL L. Shs offifdE %X
HH#E#ER 7 — b (Falcon Plastics) 12 subculture
L 5% D REE 7 AERIS T 18~24 BEHING &, #--
ol 2ATHRERB (LM% assay EFRT %) 1
fBEL 72, HEW T pH 7.2, 0.15 Mol D BEREEE LA
ok (LUF PBS LBET) i CEL B, Sack H*
DIT- ek z—HEE L CHERBOMEE Hz, 2
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0 &212 pl ODEFRFRE% microplate L TH—8
o2 OMBEEMICEREL, 5%, B%
#ifa % PBS T¥t¥, A U HAM - F12 1T 5% CO,
T, 18~24 BERAEE 2507, AINEAME T OHEL
B8,

4, FELHRIgA BEAT ML YL IgA E

TR E RO IgA B3 single radial immuno-
diffusion # (Tri - Partigen - IgA, Hoechst) T, 2
BEOMEOTFEHER &£ > THRE L, it VIR IgA
FRIME I, AT SBZE OMEEOHER L 72 b D% F
L.

5. FFNEMORE

#IFLrE O C. difficile toxin 233 2 HFIVEM,
Y1- adrenal cell assay 2 CHIEL 7. 2% H, &4
25 ul OFIFLLEL, 50% OB & 5 2 TR
FIBE 50% tissue culture infective dose (BATF
TCIDs, £ B89) D 3{EDIE % # D C. difficile toxin
12 ul £ 37°CF, 60 531 preincubation L7:% L #—8
iZ% > T3 Y- adrenal cell i 5 £l X w7z,
Z@assay 13 < DEL 2 EHEITL, 50%MBHEZEH%E
LB, ZOWHMREEBIEEREL L ()T
FEU o, —ARERBIL A HS 5 - 128k, T
EHREMEE U (=) TRE L, DANSHEBERA,
it MATEL [gA RRIMHE & 37°C, 60 S REIRIAIE L TR
FRD assay #1170, FHBEUHOWEKSDH BHEPIZD
WTHRL, 2> bua—L e LTid PBS ##H LT,
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1. C. difficile toxin D 3E AL RS RER
Yl -adrenal cell i C. difficile toxin \Z#di5 2

&, BEEROBEENESHELT, EXREOR
S 4~ 6 BEIte & D IR L, 18~24 B IZEK
L7z t, X E. coli enterotoxin Wil L 2B D KIS
WCERLL, 8 BFRRE L T b AT MO b D TH o7z,
C. difficile toxin #$ FL ® HeLa #if8o UM %8|
ERITIENHSRTWBDT, Y] - adrenal cell &
FL® HeLa#iffg L (k8 RE L 4. T ORKE, C
difficile toxin 12333 2 MR R, BREE L, EHHHE
RHEEITETORME b, IFOEERAEC
BEELEIEE» -7 (Table 1). X, 56°C, 3045
RN D toxin 1, Zh s 3 BT 2 MR
RBekor.

2. #3Lo C. difficile toxin (=37 5 hFIEM

Y1 - adrenal cell assay 1= T D RAEREBR T, 158
Befdch 371 (23.4%) SHFREREREL Toavz, 4]
RO IgA WE W, FAEHBESERETE, 26~1725
mg/dliCE Y, 4 270+65.6 (standard error), &
HRRAETIE 10~2010 mg/dl, ] 266.5+32.5 mg/dl
BRL, MM L MO AR R
Ronhznhrot (Figl). X, BiERERE 2z 2
BERFRT 2 FER LRI assay LT &7, MO
50962 % MHIE T B 4T O BRSBTS 2 hRIEM 1
unit £ 9% &, 1 unit OFFEMEE 2 RTAALPO
IgA B 2.3~862.5 mg/dl EABLTEDY, IgA 8
BE & RIS M D B 3 HHE M43 7 4> o 72 (Table 2).
EHITHE IR IgA TR & hRENE 125
H %, 37°C, 6043 preincubation %, F4ED assay
2iTole b 23, 288 ChERENLE L7
(Table 3).

Table 1. Effect of C. difficile toxin on Yl-adrenal, HeLa, and FL cell lines.

Morphological changeb

Cell line» In toxin concn : TCIDsot
20 2! 22 24 28 28 29 210 In PBS
Yl-adrenal + + + + + + - - - _ 28
HeLa + -+ + + + + + - - - 29
FL + o+ + o+ o+ + - - - - 28

*Cells were subcultured onto 96-well microplates. Monolayers were obtained by seeding 10 cells
per well in growth medium for 24 h of incubation at 37°C in a humidified environment of 5% COs in
air. Then, each 124/ sample was applied into these monolayer cells in the microplate.

bTitration was carried by serial twofold dilutions in PBS. +, >50% cytopathic effect; —, <50%

cytopathic effect.

‘Cells were observed for morphological changes

inverted microscope

after 18 to 24 h of application of the toxin for 5 min. The titer was reciprocal and is expressed as
C. difficile toxin in a final concentration of 1 TCIDsq.
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Table 2. Concentration of IgA in samples having
neutralizing activity against C. difficile
toxin.

Neutralizing  Concentration

ig A (mg/di)
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Fig. 1. IgA concentration and neutralizing acti-
vity against C. difficile toxin in colostrum.
The samples which reduced the cytopathic
effect of toxin on Yl-adrenal cells to less than
509 were considered to have neutralizing acti-
vity against the toxin. (+) represents neutrali-
zing activity-positive samples, while (—) repre-
sents neutralizing activity-negative samples. O
indicates the geometric mean value and its st-
andard error. The difference of IgA concent-
rations between two groups was statistically
not significant, as evaluated by Student t test
(p>0.5).

* %®

1977 & Larson 61k, BEMBRORBBEOE
iz, BEEARRMMT Y U cytopathic  effect %2R T
toxin MBTEFET B L#jE L7z, BEIWR > T, 2D toxin
iZ C, difficile DEH T2 b0 L ¥EIL, ZBEDEE
ELTEDRREND LDk -7:-9, C difficile i2
BREEREFEEERSDD, BALY bALROERE
»OBEBWHBE S BB gL RERICOBREE
o C. difficile ST 5 D THEFEMBAOFER L LT
LIREF &N T 530739,

BAABFRERBALEERCHEL TEECBEROMK
RESSR OO EBHOBETDH 2240, F1, By
HAICIIES  OME R 7 A Vv AT 2 BEps =R
FHEFNTEB D, FERZEHLORERELY
X 3ZEGRECL VBRI o B 2T T3,

Cases activity unit*  of IgA (mg/dl) Ratio.t
1 20 69 69
2 20 141 141
3 2! 30 15
4 21 54 27
5 21 70 35
6 2! 76 38
7 2! 100 50
8 2! 279 140
9 2! 338 169

10 2! 1253 627
11 2! 1725 863
12 22 38 10
13 22 40 10
14 22 58 15
15 22 80 20
16 22 80 20
17 22 82 21
18 2% 100 25
19 22 108 27
20 22 136 34
21 22 150 38
22 22 212 53
23 22 220 55
24 2% 249 62
25 22 1248 312
26 28 26 3
27 23 34 4
28 28 104 13
29 23 146 18
30 23 819 102
31 28 1080 135
32 24 80 5
33 24 156 10
34 25 76 2
35 25 108 3
36 25 203 6
37 25 246 8

aReciprocal of the highest twofold dilution of
the colostral specimen abolishing the cytopathic
effect of C. diffictle toxin.

bConcentration of IgA in colostrum per Neu-
tralizing activity unit.

BACEEN2TMERT L LTz, S IgA,

Lactoferrin, Lactoperoxidase, # &, #0 2 AL 57,

Lysozyme b 3. HiC IgA BHECHEEL, 20
#7809 b3 5T IEY IgA, Y D 20% A MER IgA TH
3. ZhLRSBEHEAMTRAHICETL, MR-
EDOEZ2TT 3, L LEAOAWENE L5700
12, ARSA—BARERT 2 IgA OBE L LTI, &
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Table 3. Inhibition of neutralizing activity in colostrum against C. difficile toxin.

Preincubation with C(ozlglsltljrum Antl-I@%ﬂ;})nthdy Rab(glstﬂsl)erum (12’;3#30
Colostrum (25 xf) — + - —
Anti-IgA antibody (25ud + + + +
Rabbit serum (25u) ) - + + +
PBS (25u) - + + +

The mixture of mutual combinations among an equal volume (25) of every positive colostrum,
anti-IgA antibody, normal rabbit serum and PBS was preincubated for 60 min. at 37°C. Then, these
mixtures further incubated with 1247 of C. difficile toxin (3 X TCIDsp) for 60 min. at 37°C were inocu-

lated to Yl-adrenal cells in miniculture.

Rounding response of Yl-adrenal cells was determined 18 to 24 hr. after inoculation ; + = >50%

rounded cells, —= <509 rounded cells.

—~BTh5d, €L THHE IgA OBRECE T2 BE
BEHFIT DV T, Walker 53928 antiseptic paint &
RAL TV X1, BEMERT 2%, gL
FHRNEZET202HF T3, ZOWETE,
ERNC L DFISE I SN REEBAORE L Y S8
L7z C. difficile ##5# L, 20 Lk » C. difficile
toxin D—D2DEFNE LCHEA LI, 20 toxin 135
¥ T FL % Hela fifdo & > 2oL, ¥
BFENELEFEB T, Tablel THRLZ L 31T YL
- adrenal cell b Z @ toxin & ##filid 3 & FL % Hela
e L AR ORRENEL RS & B 2L, ZORIGHE
HPBECELT, 3HOMEMITIIE A YERY
Zipotz, £ ZTHIHLO C. difficile toxin 233 2
TEHORE L, C. difficile toxin 233|&E Z4 Y1-
adrenal cell DFREEMZL %, MASEHSHELLE
AREIDLTHEL L, RIFERICBVLTIE, 23.4%iC
BEPOPIFEEE R U, 202 LizAEA
ERO# 1/4 13, SMEBIETC C. difficile toxin i,
TREIBBHRERROD 2 BHICHEDE T 7 b NRE
ENTVB LMETE S, it 593, BEEROYTL
INIgA%HHL, 20RAKRTEZEENYABES
(HI0407) OFFE%HFITE 2 & Yl-adrenal cell
assay i TRV H L, Stoliar 522 % BHEORER 5187,
T LCEEL, ¥R C. difficile toxin ¥ 3 thin
BEEOHLH IgA KB T3 L HEL, HiE M oT9, IgA
I TR % B0E LEMICRET 5 L, 20/
AL T PRIEME I 41T K98 L 7z, 158 Bith o #7%,
HlgA BRI, BIE 10~£% 2010 mg/dl £ 8L T
BY, 1 unit DFFIEEERTEBER, 2.3~862.5
mg/dl MR D DIFESDERR L, CASDREL
0, IgA B & chAmEOBRER I, BELEEYE
B0,

B THTE R OBRIEMRG K DIRFKBRHZ Clostridia 28
BIS LT3 L OiREMNH 599 [0, # R, entero-
toxin IZ & % coagulation, necrosis, EMEEIC &3
HE, Zh o TATHREFEMEBR I 5 Clostridia
HE52TRT2b0THS. Thik, BAXEROE
B LY, BETTO—D0ERL LT, YIRLFD
C. difficile toxin IZ5F % FREEDOTEEDS, K i
ByI->TWB3 EEbh3,

s

bt MEREROSRE 3 BRI EFERALT,
Y1 - adrenal cell assay iZ T Clostridium difficile
toxin WY 5 PRIGUEIEE2RR L, KO R 2187,

1. #IFLBR{E 158 Blep 37 4 (23.4%) 2, FNENE
ERBOI DL I AFAERON 4 AT 1AM,
g LAETE C. difficile toxin Xit, ZFh b HBHEM
DHLI>EARREENR TR LHfETE T,

2. Y1- adrenal cell i, FL %® HelLa i3 &[4
C. difficile toxin iZXfL cytopathic effect #8| &%
2L, ZORIGHHEPHEBERNEL, RURIGHEEZ
EWu»-o7:DT, C. difficile toxin ORHIZIE+5>
HHTE2LEzHN3,

3. FIEMBEREL, FoRREEETE b Y
L IgA RRMBIC TTRTEB\EENF, i, T8
ROFFEHDOKI L, IgA L >TWn3 I L a5
B,

4. PFEHEBERED IgA BE I 26~1725 mg/
dlwE D, F#270.1+65.6 SE & ¥ & T 13,
10~2010 mg/dl, ¥#7266.5+32.5 mg/dl 257 L 7z,
X, 1 unit O PFIEN 2 RT [gA BEIX 2.3~862.5
mg/dl YD DERFRLE Zhb kY, h
FEMOBEE & IgA BECIEERESZVI Lath

S
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Neutralizing Activity against Clostridium Difficile Toxin in Human Colostrum (I) Neutrali-
zing Antibody in Colostrum  Naoki Wada, Department of Pediatrics, School of Medicine,
Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc., 90, 696 — 702 (1981)

Key words: Colostrum, Yl-adrenal cell, C. difficile toxin

Abstract

Human colostral specimens were obtained from 158 Japanese postpartum women within the
first 3 days of delivery. All samples of colostrum were defatted by centrifugation to use in the
neutralizing assay for C. difficile toxin. The neutralizing activity of colostrum against C. difficile
toxin was evaluated with Yl-adrenal cells in miniculture.

The results obtained were as follows;

1. The Yl-adrenal cell line was as sensitive to C. difficile toxin as FL or HeLa cell line,
exhibiting similar morphological change and time course of cytopathic effect,

2. The cytopathic effect of C. difficile toxin on Yl-adrenal cells was significantly attenuated
when the toxin was preincubated with colostrum; 37(23.4%) of 158 colostral samples were
test-positive.

3. The neutralizing activity of colostral samples was lost when the samples were preincubated
with anti-human colostral IgA. V

4. The concentration of IgA in the 37 test-positive colostral samples ranged from 25 to 1725
mg/dl (average; 270+65.6 sandard error), while from 10 to 2010 mg/dl (average; 266.5+32.5
mg/d]) in the remaining test-negative samples. The IgA concentration in one unit of neutralizing
activity ranged from 2.3 to 862.5 mg/dl. These results suggest that the concentration of IgA in

the colostrum is not parallel to the neutralizing activity of the colostrum against C. difficile
toxin.




