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EBH ¥ A ¥ a A — ¥ Intestinal spirochetosis (IS) &, Brachyspira & 27" 5 L BEEFEH
TdH 5 Brachyspira aalborgi 3 & O° Brachyspira pilosicoli 12 & 5 N3 LlEGIE T, KBk
bR TR IR S TR BRI A L 72 pseudo brush border Bifiik & L THRO SN S.
WOR TIIRBGERD 2 ~ 7% ICRO SN L. RIBTIIW RT3 7 RGBT D THi &
ENDH, WELRICTHICHEH SN TRV, B MIBIT S IS OWEEICOWT S iz d
5. bRbIEKBHBERARZ VT, HARIZBIT S IS OIFASHEE B X O R 5 B2 0 A5
REET L7z, 4 5 BN EE R 12 B — R AR B TR S L7z K B A 1025 61 2 [ 5 8L
AT L7z, Hematoxylin-Eosin Fef AR %2 MediE L, KWk 15712 pseudo brush border %
RO 7 AER & RBRIEREENNC IS LWL, FHEBO RV =Y Y EE/ ST 7 4 @i i
7 S L 72 genomic DNA % T B. aalborgi B & O° B. pilosicoli O Fhks FA3E LB Y %
B & L7 PCREEICE BEIETZW 24T > CIS &Y 2 MR L /2. IS &Y % 7”7 pseudo
brush border ®% < 1%, IEH Rl MO REHICED S/ 1025609 5 42 61 (4.1%)
ARSI IS LB L7z, 42 BNCEBIR T 2 47\, 37 B (881%) Z B. aalborgi &
g 8B B. pilosicoli FEYHHER SN, 561 (119%) OEBEG% &L, 4061 (95.2%) (2
LT T IS B2 MR L7z, 42 Plo4Ei I iiL 59 7% (31 ~ 77 %) T, 36 91 (85.7%)
PREUETH - 7. KBENBHERESHRIIRZ (333%) PR dE <, ROTKERY) — 7fkH
BigE (262%), MZEFMKEAE (238%) TH Y, WHALZHER () KEEMIE 26 (48%)
DA TH o7z, HHBWIIACERB EEIRIRIED 24 51 (571%), BEEERY — 70514 61
(333%) 72572, 3861 (90%) THALEHEIRZ LD Rd o7z, HALEHEIRZ RO 4613 IS
EHALEHEIR & OIS 2 Tld e dr o 72, IS EGRSKT T B IBHE 4T o 72013 e b o 72,
BEH DT HIIFE D ©H HARD IS FRYHHFE XK I L CThiied TR (019 ~09%) & &h
TED AWIZE (41%) TIZFCK & RS0 B R 75 5 72 A% TR0l 2
ERGHAARZ [F— OFHEDSTBR L, EETBHT IS BREZ MR L TB Y, IS 2okt
B—, BEEEIEWEEZ SN ISEBEED 0% VEERTH 2 2 &, WG
Bk D 93% 25iis, MRS S OHILEHERK RN CTH o722 &, PSS T R ET
B %enwZ &, WARPNKIGIEFEHE LT ORBEICEZASNZZ L2, ISEGIEZE M
BOTIIRYELTIE R L, WBERETHLWHEENH S LEZ LI
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W45 A ¥ '\ — % Jii Intestinal spirochetosis (IS)
&, Brachyspira )& 27 5 LEMWARE TdH 5D Brachys-
pira aalborgi, Brachyspira pilosicoli \2 & % N&IkE
JRYETH B2, LRI LW IRGRE T, 1967 4E12
Harland & Lee 2%l R EEICA LN A TA—
Y ghE " 1S & L TR THES LY, Hovind-Hougen
SHe 25 DOGEERRIC B. aalborgi %% L7z
131982 4E Td BY. IS 13 KM O 9% FLAL Rk M AE T,
KM LRI S CEBP L bIRISHH L 72
pseudo brush border & FFIXN B AkEAE L Tl
S5NB2Y KGR E L CTid, ACKRYE T 9 R0 59 72
EOIFRIHLFERE BITHELRD 505, £ <
BHEFERTH S & 3hbY. F2NEERIZFER
FER 7 ERERAT R EE S hTw i wd, JekT
ERBERD 2 ~T% 2RO L5 LHES T
LA ARIRTIE 1998 4 HAS HAYIS D5 1 B
WiE" 2475 TRk, IS O#FEFITVFE 2D %,
WL ODD IS BEFEHE A 5 ARIRIZHB T 2 IS O
FEIZM O THE (0.019 ~09%) & TR TV B89,
AT F 7R BLEE, BIREE & b1 I jlRk S
NTW3EIEELAT, BEMEZABI I TY
LMD H B, FDOHANIBIF B IS e
B A2mMRIE+5 %<, B. aalborgi 8L ' B.
pilosicoli D MIBIFTHHELEOFLEIZONTDH
Wk 52,

HIbIUI KRN BLE AR B X ORI
FORE I BRATARAR & F T, IS OFSASHIE % 3N,
JRGLEAL,  BRARREIR, A PRE 2 2o W TRRIARR AL
FME 24T, MBI B B. aalborgi B X OF
B. pilosicoli DIEFEPEIZDONWTELRET 5.
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1. x4

R 22410 H2BHFER 234E 1 H (45 H) 12,
BEEMERESERE GRRO WHEZ R TR S ok
BB AR AT (s X USRS DI B ietk) o4
BlZxfge s L, BRI L7z, 0HF L 72308
IFRATERIS N7 R RIEALER ) %, B
FZW O DIZ 10%EWHRV<) » THBIZHEHZEL,
85 7 4 VUMM T Oy 2 B ERLZLDOTH .
ARWFFEIE BB E RPN 7E A Z B2 (11-R056,
2011 4F) B X OHMKRFAEZT EomHEEHS
(No. 1113, 2011 4F) IZBWTHREINTWS,

2. ik

1) AAMRIEREA-

SEMED RN ) Y EEST 7 4 LI T
v 7 7 BAEE L 72 Hematoxylin-Eosin (HE) %t
A% 2 40 E OB MR AL RS TR L
72, EE OB W & L CESEMEB X OIEEE
PR ZEORBBW 2 T3 & & b1z, MRS
K e REICA SRS, AN TEFL
B IRA & fuzzy band 7\ UIBKRIT-#348% pseudo
(false) brush border & I:l¥h %, JE& 2~ 3 um
DFEOBZILY (Fig. 1) %D 2 MR E
FEIZIS £ B WL 722510 HE Heft il Giemsa
Yefts, PAS Yefts, Grocott 4effs, Warthin-Starry 4
DA FTE 2 BE L7210,

2) BN VEENT T 4 AIMERY A S

@ DNA #ihitth
M7 oy 7 0p0MEMI 70 b—22fH LT

. &
e r

Histopathology of human intestinal spirochetosis. Left: Low-power

photomicrograph showing a relatively well-preserved colonic mucosal
architecture and a fuzzy basophilic band, called a pseudo (false)
brush border (» arrowhead). Right: High-power view of numerous
organisms attached to the surface of epithelial cells (P arrowhead).

(Hematoxylin-Eosin stain)
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200 bp

150 bp

8 9 10 11

4= 334bp

Brachyspira aalborgi (nox)

Brachyspira pilosicoli(16s )
== 196 bp

Fig. 2 Molecular analysis of intestinal spirochetosis infection by PCR.
Representative results of electrophoresis of PCR products showing
the Nox sequence (334 bp) of Brachyspira aalborgi in lanes 1 ~7, 9
and 11 (upper panel) and the 16S rRNA sequence (196 bp) of
Brachyspira pilosicoli in lanes 1, 7 and 8 (lower panel). Lanes 1 and 7
indicate dual infection of both spirochetes. M; molecular size marker
(50 bp ladder). ( —); blank for PCR reactions.

5umEYR 5~ 108, YIoRE S2s L THE
H) 2D UL, DNA fhiliEk#E (DNA Isolator PS-
Rapid Reagent, Wako) T 100C 10 530 i L%,
# A9 24 (Nanosep MF 02 pum, PALL) ##it, PCI
(phenol-chloroform-isoamylalchol) it 1 [, CIA
(chloroform-isoamylalchol) i 2 [Al, &1 Fx Y
7 (Ethachinmate, NIPPON GENE CO,, LTD.) % H]
Wedtibz ¥ — vk % 17 - 7. i L7z DNA
X TE 50 pl WL, 1wl 5060 (ND-1000,
Nano Drop) TiglEE L 0¥ 0D260/280 = illl5E L 7-.
i - K58 L 72 DNA % template & L B-globin i
{=-7-4E38 (110 bp, 262 bp, 408 bp) % polymerase
chain reaction (PCR) #:CHlMEL, 262bp LLED
YA X CTHIEZ DD Z & iR LW,

3) B. aalborgi B X ' B. pilosicoli 57 51y FEAd

FIFESEI & B IS MIEF2 W

B. aalborgi 8 X U B. pilosicoli DY S IERLH
2R & L7z PCR IS & 2B HIE % 17 - 7212,
PCREW% 8% T 7 VIV T I KXV CTERKIL,
FEAF A9 LS nox (B. aalborgi), B & UF16S
rRNA (B. pilosicoli) % (Fig. 2) L7zd%Efl %
IS & L CHEREZW L7z,

w B
SEAT 0T T8 O R BRAR AR 1X 1025 BT db - 7z, IS
O HLKE T HE 75 Wy o AT B 463 7 V2 A B C AT 2 AT
VW, Giemsa 44ffi, PAS 44ff, Grocott 4efs, Warthin-
Starry et O A7 FIME D BeET L7228, o BLHLER 22
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TR SN S HE Jeta 2 B $ 2 4 HHIERO 2w
LHIWTL, HE BafEARZME L7z, 10256109 5
4250 (4.1%) \ZHFN 2 AR B2 T FL s 4 &
IS LW L7z (Table 1). 42 B T-f#T %
17wy, 3761 (88.1%) 2 B. aalborgi E4eH) (Fig. 3),
8 B B. pilosicoli EYBIDFERE S 1, 56 (11.9%)
® B. aalborgi / B. pilosicoli EHEIEYH (Fig. 4) %
Erte, 406 (952%) \ZEfnTMATIS 2iEED
Wi L7z (Table 2).

42 ) IS BN A b g 59 ik (#iPH 31 ~ 77 %)
THH, 366 (857%) =BWEHI»ED, 6:1T
BUBRLTH o7z, KIBNRSEMRAEERIINE (A
Mrys&L) Pd% < (333%), KRWTKE
RY — 7RBEBE (262%), WM LR
(238%) TH Y, {HALEER (FERE) KAEHMIX 2
Bl (48%) DA TH 7.

95 FRALAR S W SRR R B IR E  (Fig. 3) #%24
Bl (571%) THRDEZ L, KWTHBEERY -7
1451 (333%) THh o7z IS D% L ITHEFR LA
OIEFRBICED Sz (Fig. 3, 4). 2461 (57%)
EADHE BEAE % D o 72, HEEEIE 7 6
(167%) TH Y, HRWTEE 3B (72%) 7257z
K7 A —=NEDEIEGE 1H] (24%) 12D
7z (Fig. 4) 7%, ABNIISEGEETAB Ky 72128
WCHENE L 7o RIBNHEERA T Sz b D7t s
72, 3841 (90%) TIHALEFEIRZ RO 7 h o 72,
HALSHEIRZ D2 4005 B, 26 (48%) 13ff
WTH o7z, 1HNIRERBICATEELND D,
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FERMIPL ) DO ENENTH 2 WML BT
otz THZBO1H (24%) (dEm:g
IEBRERETH Y, ISEFRL TR OBEIIHS »
Tl aho7z, LEHEMEFRZ 218 (24%) X
s 20k ) R EE TH 0, FIRIIRMIERE & %
Aoz, PEX D 4260 1S EEHloH B, S

Fig. 3 Case No. 30. Biopsy specimens of the descending colon in a
42-year-old man with Brachyspira aalborgi infection. Left upper
panel: Low-power photomicrograph. Right upper panel: High-
power view of the site of a low-grade tubular adenoma with no
fuzzy basophilic band. Left lower panel: A pseudo brush border
(» arrowhead) located in a well-preserved colonic mucosal
architecture. (Hematoxylin-Eosin stain)

Fig. 4 Case No. 4. Biopsy specimens of the cecum in a 37-year-old

man with dual infections of Brachyspira aalborgi and
Brachyspira pilosicoli. Left upper panel: Low-power
photomicrograph of the specimen. Right upper panel: High-
power view of inflamed erosive mucosa with Entamoeba
histolytica (> arrowhead) and no fuzzy basophilic band. Left
lower panel: A pseudo brush border (P> arrowhead) located
in normal colonic mucosa. (Hematoxylin-Eosin stain)

233

D RTALEHEIR DR AT S N WIERNE, %
FARICKG SR A Z 20, HEZ W clE IR
R =T mRBDIABEE 1 HOAR (24%) TH-
7oA, AREID LHOMIEDHK & LTROL WE
BB TH LRI TETE T, ISEOKE
BAFRIIAWITH - 72 (Table 2). IS @ 42 FlizDOn
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Table 2 Charactaristics of IS carriers

n = 42

age median 59 y/o
range 31-77 y/o

sex male 36 (85.7)

female 6 (143)

reasons for colonoscopy medical check-up 14 (333)

f/u for colorectal polyp 11 (262)

FOB+ 10 (238)

f/u for colorectal cancer 2 (4.8)

systemic exam of cancer 2 (4.8)

for chief complaint 2 (4.8)

unknown 1 (24)

complication/past histories none 24 (57.1)

carcinoma 4 (9.6)

carcinoma with metastasis 3 (7.2)

diabetes 3 (7.2)

mood disorder 2 (4.8)

hypertention 2 (4.8)

amoebic colitis 1 (24)

irritable bowel syndrome 1 (24)

diverticulosis 1 (24)

hyperuricemia 1 (24)

gastric ulcer 1 (24)

chronic renal failure 1 (24)

abdominal aortic aneurysm 1 (24)

viral hepatitis (HCV) 1 (24)

atrial fibrillation 1 (24)

cholecystlithiasis 1 (24)

(dupulicate count)

symptoms none 38 (904)

constipation 2 (4.8)

diarrhea 1 (24)

upper abdominal pain 1 (24)

pathological diagnoses tubular adenoma, low grade 24 (57.1)

hyperplastic polyp 14 (33.3)

inflammatory change, non-specific 3 (7.2)

amoebic colitis 1 (24)

infection site ascending colon 13 (30.1)

transverse colon 11 (262)

sigmoid colon 8 (192)

rectum 7 (167)

descending colon 6 (144)

cecum 4 (9.6)

unknown site of colon 3 (7.2)

(dupulicate count)

molecular diagnosis of IS positive 40 (95.2)

B. aalborgi 37 (881)

B. pilosicoli 8  (192)

double infection of Ba and Bp 5 (11.9)

(dupulicate count)

negative 1 (24)

FOB, Fecal occult blood in medical check-up; IS, Intestinal spirochetosis. (%)
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T, BOHEDEIRLDAMNT IS YT 540 550
B EAT o 72E e hr o 72,

Z =

IS OERIRR B ARG 2 17 ) L CRIESIE 2 X
HbH. 1 HIRILOIS I, fEkFFETHBE IS
IR LT "B TH ol v jEs
OMETH Y, 9 1A, ISk MZBWTRH
JFHDOHETH 5.

T3 ISOEFETWT AHIIZ, IS & v ) HILE K
BHEDRRIEI B 2RAELE 2 BT UI RS %
VL S HIE IS R I IS AE & 58 O FEBN 7
HALZHER R BRI MO N TVW ARz,
BREIC L o TBWE N D Z L34 L, WHRSTHIE
Wtk 2 8 L 720 EE I X - TOAER S B
BRIJECTHLNHTH D,

WK DA FE Y 70 955 BILES W 2 B 121 1S D FLaRAT
HY, FRUINEFCKD IS IERYHHEEIE, — B
DORIGERBROBLZ3% (15~6%) THbL
R, IS DM OGRS TV DY,
L2 L7228 S ARFRIZ B TG FE Y 7 SRR B ik
T IS DR VY, KID W O HhDHFE
A B X ORGOE R A O B 121 IS Rk
A HNAD, IS OFHEAMMEEOFER A LT, K
BT B BRGSEEE IZ OV TRk & B L R
TH THHELWMEINDLIOATHHP0. Fibk L
7o, ARIRICBT B IS 1 BIOHE 1E 1998 4
® Nakamura 512E 5 b DTH 505, %< ORME
WIS DAFHE & D TRk L 720 1%, Nakamura &
BN DOHVEL A HERE N BB 77 B0 % s L 7z
WA OAEL L2008 FELEEEZEZHNDL. 20
WX 12450 (1997 ~ 2006 4E) [2HdLbF O &
SRBEEE 5 FLBA 2> & Nakamura 5 2532 Wr L 72 IS
BIEERE L72bDOTH A5, B L7z KIEHERAR
OREAAWH %72, 1S O RGBT L CTidim
CTwiw, Z0% 2011 EBAEE T, K2
13 0.19% (34/9538 f5, Tanabe 5, 2008 4£), 04%
(11/2556 %, Tanahashi & ), 09 % (19/2067 f,
Tateishi &, 20104F) 25 %A%, Wi d ROk &
D HEVEREEZME L TWESY L Lid
5, ISR —EHEICEBk s
KGR BIBIA %2 R ICEREEL, Wl shiz
ISHEBIE 2 TCIC BN L2 TH 5.
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—77, AW TIE42% (42/1025 B]) O &G
HEILEN, THEFCRIRE L HETH L. A%
TR OWFeHE & ZR2 Y, BB E
BCHif Y b KRR 2 24 omMEE (KS. B &
"M.U) BZW LTy, ISZWroMkk ¥—
Y, BEEEvwEEZONRS. Db X ) RS
ST L D ARFO IS YT WORIZ I L Tl
TEWEIEE AT, FASOKYHHECTH % e
RIEEND.

IS &Y o Id, KRB % W3 %
FREE [ D ZE\BAE L T AW REE S D 5. Fhid
FRHEPEATIS O REVE A Rk L, WIERIRIE 2 & o
EBEPERTZE D & © 17 KGR % Bk CHgR
FTHEDPEPCL o T (Fig. 4), ISZHERIKEL
EAEINBLEEZONANSTHY, WHBKIED
HH B W12 B\ TR AR D FERTZE TRRE IR o i
5 R FRRE A R { BRIE R CBIZE T 5 2 LI
LEBALRWALTHA.

IS DIEHTIIHME R ESRO N D, kO
HEWTNROEWEMTH Y, Tanabe S 13 4.7 %
(M :F =28:6), Tanahashi 512574 (M:F =
17 : 3), Tateishi 51318 M:F=18:1) ©5
TAEEZME L TWB8Y Rif%ETcd 64 M:F
=36:6) OBEMEMAALLN, ISEREEEMEE L
THMENOEmSEH B V2D, BUEMTH S
HHNI S 2 Tld R WS, Beko#s i, Bk
PEEZH D L T HIV B H O IS B (206 ~
625%) IT—BFICHEL TRV E SR, SO
BYE L L TCoO—Hx/MT2mLddH 5% K
IIZBIT MGV I TR D IS RYH ORI
IFB X O HIV EEICOWTHRE LTB L TARTO
ISICH MBI D 5 DS TIE AW, L
2L HRCREEENC I L € HIV &GeH 038D T
LI GERIIZB T, IS OB BEEERN (47 ~
18 %) O % PERYIELF O AT 5 DIZE Y
Tz, AUESEEZRETERLITVwE A AT LERK
ThrA— 2 THRHEND 267%I12 1S &Gz 72
W OWENH LY. 4 ¥R AR A LA
D 648%IZIS DL OHEYLH D, ISOF
72 % BRI IAE 2 N B REIIRG L ST D
TEhnd, EANEEME, fAIRRE, IR L
EOMDOEROMG- b RIZENS.

v MZBIT SIS OHFFEEIC D W TG

i
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%2689 ISIE7 4, 4R, =7 M) % LG
AHHN, THIIBTLBAHORER L L THIS N
B9 RIFFETIX IS G D 0% VHEEIRTH D,
NI LGB D 93% 25Mes, Al M AS A 4%
DFEAEHERFE DAL CTH - 72, HALTHERDD -
72440 1S EGeE D, FEIRE IS RGBT 5
NPT e h o7z, IS KGO NHEE TR T
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A CLINICOPATHOLOGICAL STUDY OF HUMAN
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Abstract —— Human intestinal spirochetosis is a common condition in Western countries, but it is not
well recognized in Japan. To determine the incidence and clinicopathologic findings of human intestinal
spirochetosis in Japan, we performed a prospective study of a series of endoscopically resected biopsy
specimens of the large intestine over a 4-month period at a single hospital located in Tokyo, Japan.
Among 1025 samples, 42 cases of human intestinal spirochetosis were detected (4.1%). Genomic DNA
from formalin-fixed paraffin-embedded biopsy specimen tissue samples was subjected to polymerase
chain reaction analysis for the detection of two strains of spirochetes (Brachyspira aalborgi and
Brachyspira pilosicoli) by amplifying species-specific portions of the NADH oxidase gene and 16S ribo-
somal RNA. B. aalborgi and B. pilosicoli were detected in 37 and 8 cases, respectively, with 5 cases hav-
ing dual infection of both species. These results from a precise prospective study suggest that intestinal
spirochetosis infection in Japan is not rare, and that the incidence is similar to that in Western countries.
This finding differs from those of several retrospective studies that have claimed that the prevalence of
intestinal spirochetosis is extremely low in Japan. In the current study, most cases of intestinal spiro-
chetosis were asymptomatic, and the cases with digestive symptoms among the 1025 samples did not
show any correlation with the status of intestinal spirochetosis infection. These results suggest that hu-
man intestinal spirochetosis infection is not pathogenic, but it is an incidental and/or indigenous infection
that does not require treatment.

Key words: intestinal spirochetosis, Japan, incidence, pathogenicity
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