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SuMmaw . Mice orally infected Campylobacter jejuni developed focal infiltrative
necrotic lesions in the liver, as determined by both histology and liver function tests.
Histopathological feature of the liver, a focal infiltrative necrosis, was seen between days
30 and 60 postinoculation, and it became gradually more profound with time, despite the
fact that liver functions of infected mice were most affected at 2 months postinoculation.
The capacity of C. jejuni to induce hepatic lesions seemed to be related to that of organisms
to persist in the gall bladdar. Hepatic lesions following C. jejuni infection was attributable
to the hepatotoxic factor which was isolated from the subcellular components of bacteria
by two series of chromatographic separations. This factor was able to induce hepatitis
after it was injected intravenously into mice at a dose of 10 xg. Hepatotoxic activity of this
factor was confirmed by incubating several doses of this factor with mouse hepatocytes : at
low concentrations (<5 xg/ml) hepatocytes became rounding-up, while at high concentra-
tions (>20 xg/ml) they exhibited cytolytic changes. Among 20 clinical isolates of C. jejuni,
only four strains evoked hepatitis in mice and produced the hepatotoxic factor.
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Campylobacter fetus subsp. jejuni (C. jejuni) ¥, &
LB R OBRE & L CHBAEORVMEO—2TH
5. & bD Carpylobacter BRELFEC Y, WE, BUMAE,
DRSS, Flik® D RSO S S EHBEE LB
disseminated type &, WRICREEEES THIE R E
# &3 % enteritis type D 2DFERH B & Eh T\
%5 1,2).

C. jejuni BEEDEEKEI1IE & L T enteritis type TH
%73, enteritis 125 | &t & 1T ¥ AR~ D IB R RK

il

FABERBLOHER S h, FACBESROFRELRD
FERImE N & hT\w5b (3). C. jejuni Iz X % enteritis
DFIEWVX, Vibrio cholerae % enterotoxigenic FEs-
cherichia coli DEH3T% enterotoxin (ET) & F@Hi
FEEETS ET (4,56) OFFEL, Salmonella <
Shigella & bHh 5 MBEARARE (7,8,9) 23855 L T
BLEZLRTWA. Lhl, BIES MM TRIOR
FERRF IREL I T,

—75, FACBmsORES »HED HLA T & B
L host DERMBKE W EEND b, ZOREEFIZOW
T I h Tz,
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BEDEL HIL, ~v R C. jouni #FEOHEELT
b—h BEBRICHFRNRE LBy BRICEE~ 7 A3
BELTWCexRbBELTV500. 2T, 4HE
2313, C jeguni =V ACEOBET LD,
BRINsHESORERF ZBITT 5729 C. joguni
Dreference strain 2>bFBURFE5ET 5 2 L &R
S EERSERCO WL AEORN 2T R,

HERU M
1. B :ddY ~v A4~ 5384, SPF, )% SLC
(ERHHERDYHE XvBEAL, BE&ER
(CMF, # V) =v 2 VEERTEGRREH | BFD ROK
LB L.

2. {FREKk .I Campylobacer jejuni GIFU 8734 (ifn
757 I PEN 18) R OUMHZEIC B\ CTHREFE L R
BR20BR % AV e (BERTIC D\ TR 5 ICERED.

3. B ik | gelatin disc (11) & T—80°C i
L7cE# %37 °C T tryptic soy broth (BBL Microbiol-
ogy systems) 1ml T THEM L, BIFEO—Ex10
% B M¥% &7 @ Brucella agar (Difco) ww##kL, 42°C
T2URFEIBESR > + — T Gas-Pak (48 L, BBL) %
FAVWTEEE L. BRI AR LEO— a2 KE
B (2% w/v tryptose, 0.2% w/v K,HPO,, 0.6% w
/v NaCl, 1% w/v soluble starch, 0.02% w/v L-
cysteine, 1% w/v yeast extract, 0.01% w/v sodium
bicarbonate) W8 L, FHREIHL D RS & MEREE T C480F
feIEZEE L e,

4.  REYLEEER | 107 colony-forming usits (cfu)/ml i
FELAEK 0.1ml #FE0 Y VvFET= Y ABARE
BRE L. B5ERANCIIML Y B&E AL,
Skirrow ¥ B LIBEANEEELHER L. B2
HE X EFEPCERFEIZEDONRD <Y REDWNWT,
5% 7 HEie—H» A~ v AD retro-orbital venous
plexus X h#I L, IMiE %58 U R i 2177k
ol FRFCHRE - Bo 5 « BELHHLLUTOME
BRE Tt FRIgE4 ml ©0.02% L-cysteine €
BHERK (cyst-saline) ¢, D 5131 ml OREEEK+
T, 77 v VEAEFFAY—%HT homogenate L7z
%, D20 ul#% Skirrow FEHLIC THEEL, 48IFEIHED
AR ERRE L.

BEREET L D L 2cm, FH2ecm ROEEHY
L, BECTECE) Y B BRIBRB Y &5 mlD cyst
-saline (10ug/ml vancomycin, 2.5 IU/ml polymixin
B, 5ug/ml trimethoprim &%) THRAAY % BtEH,
1 ml @ cyst-saline ¢ homogenate L, ZD20ul %

?%:_

Skirrow BfHIC THEE Lie. SIERNEEL, 1gr o
BEEM- D D logy,, cfu TERLK. ZOBEASTYAD
M, —7 ARt U CEBHERONE, FrEER
%, ROMEBRFIRERE XTI 7.

5. HEHRTFOSEE: T4 LEAKRI0
mM MgCl,, 1 ug/mil DNase type I (Sigma #), KO
0.05% sodium dodecyl sulphate (SDS) &7 10 mM
Tris-HCl (pH7.2) BB L, BFEERS (B LEE
) 204 (plate current : 300 mA) BAEBFEA 1T 7s
- o BERHIE % 330 xg 2047, 4,200 xg 6043, & H1212,000
xg 607 EIE £ D L% & 51290,000 xg 905 DEE
LB LB ZZEEAKT 2 BESREL, EEKCRE
Bk, THCBENL, SR LEEXYWEL .

B M % %10 mM sodium phosphate buffer
(pH7.2: PB) 1210 mg/ml DENRB L -5, L%
30 FIFNC I BERICHN 2, A Uil %13,000 xg 304
DEWTHE L7, & bic LEIC65% MR iz bRk
Biwnz, —®4CITHE L, WY xEtic<
EIRL, ZAREAKCRREE, +5CEN LEOBREEZESRL
HERES (P65) & L7

P65 #0.05M NaCl &% PB 1210 mg/ml OBE K
B L 7ct, [ buffer T¥4#i{k L 7 Sephorose 4B (Phar-
macia &, 1.6X40cm) » 5 A 1ml % apply L, @
buffer wCHEH L.

5 ml T ODHES EEDEAES D280 nm LI5S
BT 2502 0E L. BEERLCES
#HE WA buffer TF#{L L7z DEAE Sepharose CL6B
(Pharmacia #, 2X50cm) Z®ERE L7, 200 ml O
buffer T¥E¥ L 7c#%, 0.05~0.8M » NaCl DEMHAIE
EAE T TREWELXEE LK. S5ml $O0ES &
¥, £ES D280 nm BT HBRIEXHEL, FES %
Hanks’ blanced salt solution (HBSS, 7 =/ = v v
FARE) TTH4EN Lictk, FMacsd 2E%E2RE
L7z

6. FFHifaRsE . ~v AFME% Berry & Friend
12) BDFFEWREL collagenase berfusion Bk vy
BEL7. WRErTFCBEBE L~ Y 20250 ml ©
Ca?t, Mg?* "4 ® Hanks K& (CMFS) TR,
100 ml ©0.05% collagenase (type IV, Sigma ), 0.1
% bovine serum albumin KT* 4mM CaCl, &%
CMFS TEWf L. BEFRW A TR C ofR
L, 95% 0,5% CO, BA 7 A &3040 HBEKERIH D
A L.

2 [ B WAL FF A4 2 it LU, cold CMFS ¢33
W2, cold CMFS 50 ml Abhoe—n—cAh, &
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HOSZRABEYTLIBREL, Hlo—»—-HNTRAI A
F7o7ARBERLTECHEBEYEET S L0 X hIFM
IRIPER 2B . ChERE 7 — € TR L, 50xg
0B DEIIC THFMREZEIR L. & OEREY 3E
B 0E LTl viability 1295% L ETH - 1.

FEMRE2X10° /m! OEw Willlams E £, (1077
MAvya)y, 100°M T4 24V v ROS%ERIE
MEER) T THRE LIEER200u 27 —rva—
7 v — 1t (Falcon 3047, Nippon Becton, Dickinson
Co., Ltd. Tokyo Japan) &% &, &51c500u! OWil-
liams E¥g&n %z, 37°C5% CO, 1 vF 2 N—% —
T2RERIEEE L, FEMEMMREREL, SRR
lml iz, S OW24REMEEE L. B ORSRRATHRE
24 R L MRBEE L E LoD R HEND Thb,
ERCHEL 7.

7. FFMIRAEEERER  C jeuni X b 4HEL 50
wul HFFMIREEEEE Y = v (450ul/well) 1Thn %z, 48FKERIRE
ERC EERCBEH I CBRERO T V7 I vERE
WO » TRIE L 7o, BEEWEREH, CMFS Ikt
v = VEOFHMEE 25k L, 0.1% trypsin &
0 0.02% EDTA &% CMFS =Tz ifiE X &,
B MRS % trypan blue exclusion test & CHIE L
fe.

M, B bSO GOT ik Henley & Pollard (13)
b DJFHET, LDH 1k Wroblewski & Ladue (14) »®
T TIT, 1.9 ml ORIGRIZ0.1 ml DFEE FE%R
Iz, 340nm 2133 BHEEOE/IEHE L 1o,

EEEEAE mU/ml THL, 1mU 31 5ReEE 1
nmole XIS HBERE L LTRE L.

8. MMFEIRER | EEENRBL~ v AR OBEERT
BH5 <y ADOFREERCE > CTERLEBKRT T O
Haematoxylin Eosin (HE) HfafEA A2 EL L 7.

Table 1.
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9. FFigERE < v AliE+ o GOT (glutamic-
oxaloacetic transaminase), GPT (glutamic-pyruvic
transaminase), ALP (alkaline phosphatase) XK O¥
LDH (lactic dehydrogenase) 2\~ CHIE L7z, GOT,
GPT X Karmen » o7k (15), ALP X Kind & King
DJtk (16) - T, LDH & Amador (17) ok
HE - T, AR & D JIE L. ARG HILT06D
SHESHE I X D BIE L MG 7 L 7 3 VROEEE
BFO7 L7 vERESKEE (18) wk b HIE L.

& F

1. C. jejuni DIEsRMNEEMY

C. jejuni GIFU 8734 #k 10° cfu %k n#& &4, 1
3, 5, THRRU1, 2, 3, 4, 5, 6% A0l
RNE A Tablel iR L, 855 HEALFR O
DH5Ed C. joguni DEZBVHER S Rich, WA
EEBIR G~ Anbr FEEATTRKE -T2
FA»BEAR7 B EUEE C. jejuni OEITERD bl
Daodey, B 5 hbi, Ny B BUKES ABENEIR &
nie.

X, @57 BEEIXEBAE C. jeuni OEEITTE
dbhtch, ThHERXBA»S C. jejuni %L
fo. —HEIESHICEFKER Y A BZ C jouni DTEEMN
BEIh.

—HNBERIC SR L T, X DS EENE
EL, BEARy BRI Th TOEENHER S .

2. C. jejuni DFFEEEM:

SHERFEEE AL, B~ v AR LR e~ v AR
OB IEROEIBD bhiahofe. B~ v R
FETIXEOHB 41w GOT, LDH K ALP A E&H L
—r ARBCEBED LA %R DI (Table 2). GPT &
GOT L h A LEBhT AT HEAMASH Y, GOT, LDH.

Quantitative recovery of C. jejuni in mice

after oral inoculation of strain GIFU

Viable counts [log;, (cfu per gr tissue) ]

Site Days Months
1 3 5 7 1 2 3 4 5 6
Small intestine 7.6 6.2 5.3 5.2 4.8 4.5 3.6 4.6 3.2 2.3
Caecum 3.8 3.4 2.5 2.0 2.6 2.0 1.2 1.0 1.0 —
Colon 3.3 4.0 3.4 3.2 1.7 — — — — —
Liver — — 1.0 1.4 3.4 3.3 2.6 2.3 2.2 —
Gall bladder — — 1.5 1.8 2.0 3.5 2.8 2.5 2.7 1.6

Mice wer orally infected with 10° cfu. At intervals eight mice were killed and the intestines and organs processed (see
Methods) to obtain colony counts. The figures represent the mean values for eight mice at each sampling time, —, No

colonies formed on Skirrow’s medium at 72 h.
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Fig. 1. Hitological changes in the liver of mice orally infected
with C. jejuni GIFU 8745. a) Inflammatory cell infiltrate
in the vicinity of the central vein at 2 weeks postinfection.
b) Focal cellular changes of the parenchyma at 1 month
postinfection. ¢) Increased intensity of infiltrative
changes at 3 months postinfection. d) Formation of focal
infiltrative necrosis in the paranchyma at 6 months postin-
fection. e) Control liver of the uninfected 10-month-old
mouse. (The bar represents 100 xm)
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ALP 3#5=y RHEERbBWMERZTR LA, GPT ik
BEms B HCREEYR L. =7 B BERE, GOT,
ALP, LDH 2%, W4 A BLREIX GPT 23k« & T
R %R LI, GOT, LDH 357 A Bk T HIE
BYHOZTh OB VBERZRL T, BENLE
iz, mE7 173 VRBREHEEHRETL, Xy AR
IS~ 7 A DHS0RICETE T LA L TH 5.

3. MMZE .

SEBHEEE D, FOBIREZCISEREOBRE
AEH B Kupffer Mfo#End MBIt

(Fig. 1-a). #5—r B By, FEESCRDEOE

FEELL R bh (Fig. 1-b), ZoBE iR E=r A
B SEME & A VPSR E A EB IR A > T B
OIEE I (Fig. 1-0). #ER7 B BICIZFFHRE R
FRRtE oM E LA - 7B L L s TR DR
7= (Fig. 1-d).

4. C. jejuni OFEHERTF D5 EE

C. jejuni GIFU 8734%k D P65 4 & P30 BEig D Fi

i/g: —

SO K FFREERE CRENRD bRIDT, LIk P65
Ha L) FEEETFOSMEZRA . JRICIE  enter-
otoxigenic Escherichia coli 271-6 X b §5% L - P65 &
% AT,

C. jejuni © P65 B % 10ug~200ug DEE T= v A
B#ElRcE 5% 5 A BomEd GOT BE#RIELE D
5, 50ug U Eo#scREERENT GOT o ELF %7
B (Fig. 2), LaL, E. coli ®» P65 E4 Tk GOT
DEBDO LR EIRD LRS- .

P65 % in vitro FFRIBARE#ER1210, 50, 100ug/ml ©
BECHRML, 248/M% 0 LEHo GOT, LDH &%l
ELick A, 10ug/ml DL CHEBEZOEEOKRELARA
Hhhic (Table 3). LnL, 7473 vEHEDOET
0¥, 100ug/mi TOZRRBD LI, E. coli OP65 HEL

Tl in vitro TR 5 FFHIRRESEE IR bhish - k.

P65 [Ei4% Sepharose 4B I2 X 5 ¥ AM{BBR&EITInoTn &
Z 5, void volume X W A UENTHEHENS 280 nm
D v — 7 e—FH L CHMlESEE 1B 5 h (Fig. 3-2)

Fhl00ug = v ARBIRACHRE Lo A, PSHE DT, ZDE4S% 77— L DEAE-Sepharose CL-6B

Table 2. Liver function tests in mice orally inoculated
with 10° cfu of strain GIFU

Liver functions

Test Months
1 2 3 4 5 6
GOT 130£21 150+18 11016 100424 100+13 95+12
GPT 5046 80+12 90+16 130+14 75+9 38+ 6
ALP 24.8+1.5 18.9£2.7 16.4+18 15.6£2.0 14.3+1.7 13.2+2.4
LDH 400+21 450+32 380+18 30024 275+32 200+16
Albumin 4.5+0.8 4.01+0.4 3.0+0.3 2.8+0.2 2.6+0.1 2.4+0.2
Albumin/globulin 1.4+0.2 1.1+0.3 0.9%0.2 0.740.2 0.6+0.1 0.4%+0.2

Data ware obtained from four mice and are expressed as the mean of four samples = SD. GOT, GPT and LDH are
expressed in IU L7}, ALP in LAU and serum albumin in mg L™,
Mean control values; GOT (58.9), GPT (30.3), ALP (15.9), LDH (123.0), Albumin (5.0), Albumin / globulin (1.9).

Table 3. Enzyme leakage and albumin synthesis in cultures of mouse
hepatocytes incubated with P65 prerarations

Dose Released enzymes (mU/ml) Albumin synthesis
Samples®
(ug/ml) GOT LDH (ug/ml)
P65 of C. jejuni 10 143 (P<0.1) 26 7 (P<0.1) 2.1+0.1
50 248 (P<0.05) 57+ 0 (P<0.05) 2.0£1.0
100 597 (P<0.01) 116410 (P <0.01) 1.6£0.2 (P<0.1)
P65 of E. coli 50 63 19+ 5 2.20.2
100 82 20+ 4 2.1£0.1
Medium control — 62 18+ 6 2.2+0.2

a. The hepatocytes were cultured with the doses of samles indicated for 24 h. Each culture was done in triplicate and
data were obtained from three different experiments. The results are expressed as the mean = SD for the nine
cultures.

b. The levels of significance for the observed frequencies, compared to the controls, were determined by Student’s ¢-test.
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k& &%, 0.05~0.8 M NaCl OEBHBERR T T
REDE DM % 1T - 7 (Fig. 3-b). EREES
(A), 0.1M NaCl &HiES (B), 0.3M NaCl BHE
4 (C), 0.5M NaCl #&HiEsS (D) © 4 >DES %/
1=, T OKES % Williams E medium & T4 @57
%, Frflcst3 5 BB T - .

£ 10ug/ ml DRE T, CESEHMTMEEESR
o kER DA GOT, LDH 0B ED LR R ZHD S,
RRICT V7 3 VEEEDSS0RIE T Lic (Table 4. C
HooMEEtErFMRECEEE CHXSE D

200J

150

(tu/t)

100

il

control 10 50 100 150 200
Concentrations of P65 ( pg/mouse )

GOT

Fig. 2. Liver function in mice injected with the
P65 fraction from C. jejuni GIFU 8734 (
LD orkE coli 211-6 (). Groups of
five mice were injected intravenously with
indicated doses of P65 material and bled at
five days post-injection. Data were
obtained from two separate experiments
and expressed as the mean = SD for the
ten mice.

trypan blue exclusion 7 & + CH~N7= & & A0. 1ug/mi
OBRENDEBEEMIEEIh, BERFHCESME
#inL7e (Fig. 4. FHIREOBEEMR - TS h
% GOT &3, 4ug/ml © CES M SEZD,
fEEEEN: & GOT BHEEHEBEELRS % L Bbhi. B
121 ~5ug/ml DEE T CHEL % Ml RCimL
T RFIZ 1L, 245 CHFRIB D2 L1X “rounding-up” D&
THote (Fig. 5-a) DL T, 20ug/ml LT
“cell lysis” #3234 (Fig. 5-b) & L2\HER I hiz. =
T RAY VAR, <27 w7y —PROFRMERICK LRI
DEMRBREY Tl h, Thbofifacs LTk
CEZ100ug/ml DPEEETI0~15% DIEREEM 2D &
N2 T, cell lysis ZBE I hithof. MTF—RIC
R Iehoteh, CESOFEM I, HLET ki
LPS Hifkic X » THMLEih - Te.

5. FEMERTF D in vivo BT 5 FESH

CHES10ug &~ v ARBHIRNICE 5 %128 HZ2 A
Bz, X530 HmFEFOGOT, GPT, LDH X
ALP BE®JIE L. Fig. 6 rR30<, BEEEAW
CEBERVVIZERL, 30BBLABDOERZRLT
Wie. —F E. coli X hFREL 7= P65 100ug L5~ v A
TIHIFEEOBFBOEILIIRD bhich - fe.

MBFEMzE, CESHRG48RFM LI FilaE R O
BOBELD D b (Fig. 7-a), & O 4 T
L, #5210 BT, REBEOEEMEE vo THE
Shie (Fig. 7-b)
6. FRIRSHERR O N

FRIRGBERR20 R D ~ v A BEAREEMY, HEEERD
FRBRIECOWTHRE Lic. &85 o=y 212 10°
cfu EEZEOFHEL, 308 BegmLmE+Fo GO

Table 4. Enzyme leakage and albumin synthesis by cultures of mouse
hepatocytes following incubation with hepatotoxic factor(s)

Released enzymes (mU/ml)

Albumin synthesis

Samples?®
GOT LDH (g/ml)

C. jejuni

P65 (10 wg/ml) 1542 (P<0.1)® 27+ 5 (P<0.1) 2.1+0.2

Peak A (10 ug/ml) 7+1 15+ 3 2.240.3

Peak B (10 xg/ml) 742 17+ 2 2.1+0.1

Peak C (10 ug/ml) 70+3 (P<0.01) 164+15 (P<0.01) 1.2+0.2 (P<0.05)
. Peak D (10 ug/ml) - .  8+3 17+ 3 2.2+0.2

Control

Medium - 7+1 16+ 2 2.3%0.2

a. Hepatocytes were cultured with the doses of samples indicated for 24 h. Each culture was grown in triplicate and
data were obtained from three different experiments. Results are expressed as the mean * SD for the nine

cultures.

b. The levels of significance were determined by Student’s Z-test.
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Fig. 3. Chromatographic separation of hepatotoxic factor(s). (2) P65 material from

C. jejuni GIFU 8734 was chroratographed on Sepharose 4B. (®@—®) optical
density at 280 nm, (@@®) % cytotoxicity : Vo ; void volume. (b) The second
peak obtained during Sepharose 4B chromatography was applied to a column

of DEAE-Sepharose 4B and eluted with an increasing NaCl gradient. ;

initiation of gradient elution.

T v~ ofilE (E GOT = 100 IU/L 7Rt < ¥ &
3809 LA L& A FIERD), NEHEEE (EEH=10°
cfu/gr tissue T < v A0 LR/ NEEEEYE
B ROFHNESME (EEK 103 cfu = gr tissue 7R3
< 7 AH80% LA LR FFREEBMERR) o TRFE L
(Table 5). 208kD 5 b, FFPIEEBKZL 8B, =L %
FHFRRIT Nara-24, KZ-6, MT-7 %0 DK-13 ® 4 #—
Bode. FRBERIETNEG - FREEBETH-
2, NG FeBECECHAHAERRETE WIS 4
BB b,

RICFHEERR S B b P65 B ZTEL, n vivo
RV B FRBRIERD in vitro DITHIFASEERTORF
HfaREE 2 ¥IE L (Table 6).

AR HER S i &L Fffi, Nara-24, KZ-6,

)

MT-7 %0 DK-13 B3k D P65 E5 D &A% 100ug D#
NP8 5 CHHEE &, Toug/ml % RIS EREI T/
Ml R LA,

% &=

Campylobacter Wg#DEEKRBIISETH Y, KEHET
RTHRDD DL, FAEREET 50, bk
BF 7 AREREET S b OEFETHA9), TEBK
2 HEIMAE % 23 B EANBLE 5 (20), T LB
% Q1 RIFE Q2) HHRTHEMALEINL TV 5.
BREREZEL TS DR TRORRETHID EE L
b b a, FIEDERM enterotoxin TH 5, Shigella
X Salmonella DRRTHPRBAIC L %S DHMAEE &
‘TRTW5B. LaL, Butzler (19) 23 C. jejuni =7
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Fig. 4. Hepatotoxicity of peak C. Mouse Hepatocytes were cultured with graded doses
of peak C material for 24 h. GOT leakage in the supernatant fluid and cytotox-
icity of hepatocytes were assayed for triplicate cultures. Data were obtained from
three separate experiments, and expressed as the mean + SD for the 15 cultures:
(®) 9% Cytotoxicity, ([__]) GOT (mU/mD.

Table 5. Source detalis and pathogenicity of the
20 clinical isolates of C. jejuni

Clinical manifestation Pathogenicity in mice?
Strain —_— —
Stool Fever Intestlna}l Ln.fer . Hapatitis®
colonisation colonisation
GIFU 8734 Reference strain + + +
KZ-4 Watery — - — -
KZ-6 Watery - + + +
KZ-9 Watery + + + -
Kz-12 Bloody + + + -
KZ-14 Watery - + - -
MT-6 Watery + — - -
MT-7 Asymptomatic + + +
MT-9 Asymptomatic + + —
MT-10 Watery - - - -
Nara-3 Watery + + - —
Nara-5 Watery + - - -
Nara-6 Watery - + - —
Nara-24 Bloody + + + +
Nara-42 Watery - - - -
Nara-68 Watery + - = -
Nara-69 Bloody + + + —
Nara-73 Bloody - + - -
Nara-77 Watery + + - —
Nara-79 Watery - + = -
DK-13 Bloody + + + +

Groups of five mice were infected orally with 10° cfu of each strain and bled 30 days post-infection.
+ ; more than four mice per group, carrying 1,000 cfu/gr intestinal tissue.

-+ ; more than four mice per group, carrying 1,000 cfu/gr liver tissue.

+ ; more than four mice per group, exhibiting serum GOT levels higher than 100 IU/L.

e o
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Fig.7. a

Fig. 5. Morphological changes of mouse hepatocytes cultured for
24 h with peak C. a) 5 ug/ml of peak C, b) 20 pg/ml
of peak C, ¢) control cultures (Magnification x 125).

Fig. 7. Histological changes in the liver of mice intravenously
injected with 10 g of peak C. a) 48 h after injection, b)
20 days after injection (Magnification as for Fig. 1).
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Fig. 6. Liver function tests in mice intravenously injected with 10 ug of peak C material. Each group

consisted of three mice at each time point.

Results and expressed as the mean of three

samples + SD. GOT, GPT, and LDH are expressed in [U/L and ALP in KAU. Data are for;
(0) mice injected with peak C material (10 xg) ; (®) mice injected with LPS from C. jejuni
GIFU 8734 (10 ug), and (A) mice injected with PB as controls.

Table 6. Hepatotoxicity of P65 fractions
prepared from eight strains of C.
jejuni capable of colonsing the liver

) Serum enzymes (IU/L)* 9% Cyto-¢
Strain?® ;
GOT LDH toxicity
GIFU 8734 158+22 394446 58.4%6.2
KZ-6 162+31 402+36 60.3£2.2
KZ-9 62+15 13120 10.2+3.6
KZ-12 58+ 9 126+18 9.8+3.4
MT-7 155+18 379+26 57.8+14.2
MT-9 5611 12542 8.6%£2.5
Nara-24 142+16 400+33 56.5+5.3
Nara-69 60+13 128+19 9.8+2.2
DK-13 212+32 416142 67.7£5.9
-a. Groups of five mice were injected intravénously
with 100 xg of P65 fraction prepared from each test
strain.
b. Mice were bled five days post-injection and the

levels of GOT and LDH in the serum were mea-
sured. Data were obtained from two separates
experiments and are expressed as the mean = SD.
Control levels of GOT and LDH were 52 + 111U/L
and 110 + 14 IU/L, respectively.

Cytotoxicity was assayed by the exclusion of trypan
blue after a 24-h culture of mouse hepatocytes with
75 mg/L of P65 material. Data are expressed as the
mean = SD for seven cultures. Control samples
(HBSS) exhibited 5.6 + 2.2 % cytotoxicity.

b ) IR R BT RBE T C jeuni DNEAMERETS
BTharI LARDONTED, FhERERSZE @
B b b HIMEIE B 5\ IEE s & ORESENEL
i Campylobacter 546\ Salmonella & FKE, HEE~
DREADERL 2o THBEVSONEBTHS.
AT BT, BB C. jeuni 2NEED
A7EBT, o5 hbaiishi-C bk, FERLE
T « ERICBAL TV 2 EBBHERLE R
7%, Blaser b0t (25) ¢, EOHSHEEREIUACE
DIFFHBLEIRENS Z EhbAT, BEHERAKK
MATHECF « BERICBT L0 L Bbhb.
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Campylobacter jejuni O FFEEM T 5%

DEJLE TIXERITITRE L k- Te.

AR o Frfac 3 5 ERMERE (<5ug/ml) T
REREEC L EEDD, RERE (>20ug/m) TN
BRI oTehi D, Z DRIREE I X 5 i3 57
FonzE, CCl, oFffifacs3 5 EMER & R C clk
BN DTHBQYD. XHIAERERCL LD ITE
ENLERNP - Y LETTH L, XFEEOREN
B &3, FFRCRE C. jejuni HBEFET 5 DTk
W b LHET A D BB I h s BRYEORED
VECHHLDEHEINS.

KRR BERR20BRD 5 b, LB THICES LELD
DIL8HKRTED > LK ERE LB DO 4RTH - 7.
Lavd Thb 4 8RS58 L7 PE5HES 134 T HifukE
EFEMHAEFEL T . SO Enb, FrEELEsE
ThoThZOEMYWEXE IR ORFEERRC
EF, B 5 TRERBE 7o T AR S h
7o, BRI C. jeguni DEEGREZE X C. jeoguni BRHE
D1~5R%CBIEE VR TWE28). FEIEOHE
T, C. jejuni BRBOFLIZ—BETHS EHbIT
WAHD, ZHILBBFAENREIR VRV RIS
Dh, IVALE FTOERTHDOMSHEOMEFE
BN BEDTH 5.

BEDLZA, C jeguni X B0 ERE & LCHEEKD
BeBALERRFI N TWBR, C pyoli BN+ 3RBEED
FREL L CERROBELEEDDZEE L, C
Jejuni O MATERE O FFJ¢-CBIF STk LT d 4Tl
Brihd DERDD EBbhb. LKL THEEL
7o POSEIS MBI FFEERTICE & E 500, AEOM
RARARE - TRIEMEICSEEE L TWB D, SHBL
NEL TV LERDD EBbhb.

& B

C. jejuni DEEXERE (8734) R OERIRS MMk % F\ TR
DB OV R ED, LITOHMR 2B .

1. C. jejumi 8734%10° cfu R LETHZ L1tk D,
MFEFANCH BB FNC S FEELFRT 5 L2 HR
TETe.

2. FEEZHFRTH AT, BEERNCEEL, BHE
R 590,000 xg 904 HBEIL T 5 Z &ic X b EIRT %
TEMNTE .

3. FFEMHERTE, 90,000 xg 905 EML THAAE M
HHIRE0~65% R X b BT B L3 TE, ¥
WBEAA VA = bR X ) IDIERT B &0
T&.

4. FFEHRTE, EBRE (<Sug/ml) TFilko
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BEEEDLTH -1, BRE (>20ug/ml) Tkl
BERETI. Eble~y ARBIRNIC0us #5175
LIk b EER SR & R EGEERE X ORI
BERTDI.

5. ERIRDEERR208RD 5 B, RS ERIE
LB DIZART, 4BRETHLFEMRTFEIREL
Bi-h, FeEs LB-bocdh, SHRTFYEEALSE
e\ b DR ERE LS o e,

KWL OEE T, H39E H AMES AR TRER
OEE59[E H ARRPUEF SRR W THRE L.
Bk zsedich, HRER > -BER=HER
B LET. Ei, BaxOMBR R WEESE
CHMT OB HEOEIMCHEYRLET
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