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Infectious Diseases and Environment — Role of Viable but Non-Culturable (VNC) Bacteria

Shigeru KAMIY A

Department of Infectious Diseases, Kyorin University School of Medicine

Occurrence of infectious diseases is closely associated with environmental factors. Influ-
ence of environmental factors such as temperature, salinity, sunlight, pH, iron, algal growth
and chitin on cholera and V. cholerae dynamics is reported. Campylobacter infection dis-
played a seasonal pattern, and increased campylobacter rates were found to be correlated
with temperature.

VNC is an abbreviation of “viable but non-culturable”, and VNC microorganisms have
been detected in more than 40 kinds of bacterial species. VNC form of Salmonella was
reported to be more pathogenic to immune-deficient mice than non-VNC form of
Salmonella. It was also reported that VNC form of Helicobacter pylori is able to adhere to
gastric epithelial cells and stimulate secretion of IL-8 from the epithelial cells. In not only

analysis of pathogenesis but diagnosis of bacterial infections, studies on VNC will be very

important.
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N2 IEM () EYE orthodox (classical)
infectionE IEAZ EDSTE L. Th b DIEMIEY
FELAE DA ST OWE, B, EROKBE,
LY BIMEHEERLE LBREORES T 7
TV OB%E - WRIZE Y DOETIEIEE L T 5.
WELZERBMOT, FHMOEEREICLID
B \VWITIEBAT R & ST A BT AT
L=t E, T4bb 54 FEcompromised
host S L T 5. T SHDfEEICEVTHE
FRIEHEE I w0 2 &, RN ADRER
2 &I S R VEEHEREEME CFEEER)
DORYUZ LY, EELRBERERSER SNSHE
Vb, O HHEEMETICET 5 FRE
EWIC X B EYIEREZ H AR B Yopportunistic
infection & FE5. FAE TIIELSE, WIEWE, K
W, 7 F7ERE, BEEZ%LICE 5B RRYEA
B LBNBESED EAKE 2 LT 5.
TAEDZBFEOFEI L Y s S IRE T 7
BAETAA, dLLBWASh B2
AL CENICHELAENBYYE, ThbbEA
J&YefEimported infectious disease?SHhNL CTw»
5. E7z, HHOERDPT Y FFTI472E
ML), Ny bEEHFT55 5 AL Tw
b, INLEERIC, BAOKRETE b EHFHD)
WOBTREARTED B Z % ERYETH 5 N
(%) 38 & YLIE zoonosis D FELE ST AEHIN L T
W5,

FTELURGUIE & B EURRE

PG emerging infectious diseaseld [4
ITIALNTEHTH L S FE S 7RIS
X B BYIET, RHND 5 WIZERRIC S A%k
A ERELHELEET 5BGE] TH5S (Table
1). 72, BEEYEre-emerging infectious dis-
easeld [DIFRPARHBELMEE 252 WVITEIC
WA L CEZBIIETH 545, TEFOWTLIE
COBEHFEMLCEZd0] LEHKEINS
(Table 2).
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i, Bk EOERIFEMIN TS, 18174 &
VEIRKRAT SV F3I—) 2D, BIRK
WAT (19614E05) IBUEE THivTwa. a b
TWOERRIZIZAUR, HEE, HOG, pH, 81 4,
HEHOMA, ¥F U hEDOHL2DNT-LHES S
ZEDHMSNTVWAY, 10CIEBITHHEDAERKIC
A E O EEICH ST 52.5% 058 L Tw
BIENRESINTWASY, RO H BRI
L9BEBEETEI-FTH2HBFEIACTX ¢
T 7=V DOFERRET D L, B~ OFA 4

Table 1 T 728 BURYeSE

1. S e
19774 LSART - 2a—FET45 (LOARSHi%)
1977% HrEanRH4—-SxPa= (hrEans4—B%)
199248 0157 HTRRE e RBREY (b miEKRR38)
19834 Ay a—-EQY (B, MRS, BE?)
19924 O0139%EILSHW (AL3F)
1992 /S PRS- AVES EVoHER)

294 WA
19738 O YANR NRTHE)
19804 HTLV-1 (& b AL AT#ERGE M)
19834 HIV (T4 X)
19894 CRUFF#~74 LR (CRFFH)
200348 SARSTOFIA LR (SARS: B S MERERE)

3. FERBPE
19764 U T RRRYSIL - 18034 (99 T FRRY D79 LTHIHE)
19865 44 HARRT - BYERI VR ($4 9 ORARS THE)
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Bh=1:11 =1
2.9 VAR
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YORMEIVISBERELZITUET . T2, 2
LIRWEAZRIEOFRIZEETNTWLEHT
HEXFUIREETHELEDIT, FFUHFETT
ZOWMATIET S (Fig. 1 ».

IV === a HRRHHERFEOHE D SH
B, V=TT T OWHEAKERABAEICLEKXR
BB AT 2R TH 5. HETEIABERITLK
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Fig.1 V. cholerae® ¥ F Y EH~DOWE (k4 £V
51H)

Fig.2 #v¥uny sy —RIEDFHMFEE O
5 L0 5IH)

H AT SRR e he A 78

IR Bk W1E

72y FrBBLIOr v+ (35-54A/10
FN) Thol. hrvuny sy —EEIEHK
BENRY—VERL, ZORARIRIRL BT
AT EpED LN (Fig. 2). REOTFRHICIE
BEMOBEFROA L ST, BERTICHT 5
IEEETH B Z EPHLPIZ SN

VNCODESH

VNC& & “viable but non-culturable” D#&FE
ThY, £ETVEY (KEHEEEH 557, &
HOHETHETE VMBI L THEY. 1t
R, BEMGRACHISR SN WS ATEMICLD
HEINAIWBLICIRELEN DL LS
nTwz, WENE CITERED 1/10°~ 1 /10¢
LABEIRZVI EPMON TS, 19824,
KERA) —F ¥ FRZEDColwell 512 & H 71T
VNC OB RIBI N, —KRIZT T 2B
BEAPVNCREIZEALT S EHmeh,
Escherichia, Salmonella, Shigella, Vibrio,
Campylobacter, Helicobacter, Aeromonas,
LegionellaZs EHAE T TIZA0M 2B 2 A HEHED
VNCIE2S g SN Twb., L o REED
HIZHWTZDOVNCILIHFEWERIRB RIS
LI ENHILNTND., 77 ABEREOMICT
T LB HRW O Listeria® 775 AR O
Micrococcus® Enterococcus® VNCAL b #ti5 S h
TWw5h,

VNC MiWIZIZ 2 DDORLELRBFEHET S DD
EEZLNTWDY., FLIZWhLHFEZHV
TH a0 = =R AR % R MW IS
B, WEFEPICIEECER LMMERE RS &
v, bbb an= - ET R 2 % VHTE O
EHFHMON TS, 82 IIBHOEHEENHT T
oo = — TR R R T E SME TH 5 A,
HADA VA (UK, WEEZML, BEEZEE
E) #RFHIEITLY, MEOEBEEREED

AL LS THRE & 82k U -/ & 7 2 BIR 03
LbhTwa
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VNCO#&

VNCOMH I IR O, VNCHIE D&
FIEeRe, WG, MG, RNARESE % i
B L7 % DR NS S (Table 3). Direct
viable countidDNAABFEHFY ¥ 7 Ak & %
FFREZAML, EAGHRICE DMK EZ KL
TR R A& 7R & LCRHIS 5. DNA/RNA
AR RIS T TT 2 ) VAL T
X DRNABDZVWHEKZRNT 2 HETH 5.
¥ 72, FISH#: (fluorescent in situ by bridiza-
tion) FHGEE LM LZZDNAT U —7 %
WT, WAEDrRNAZ BT LI LD,
RNARDZ WHEZRING 21 TH 5.

VNCHEPREETE2VERO—2 & LTHM
WOEET SR LHERICH LB LK
ERERVHFET 52 HPEToN s, VNCHIE
DEPLIIIER L IZ R L DO ERPVEL 7
b. —F, BT R VNCH % #Y) 2 ALFE
XY FERWRRLENEMBESEDL e mEIN
Tw5b. Vibrio choleraeX’ Helicobacter pylori T
1345, 30-60B DT a v 7 M1tk 7
EZTAED LAYV E VIR S LRI E
S5 LICEYVUNCHDEIEDITHETDH 5.
—77, Legionella pneumophila XA O B K1E
ETHEFRMT A—NEREEETHILITE
D, VNCHOEELGTREE 7% 5.

VNCEDR=71%E
3y A0 4 FEH (O E R OMBOIRIEE 05

Table 3 VNCO#H
DR
2) BB &R EE(Direct Viable Assay)
3) R E M

HEREN
5)RNARAE
6)FISH (fluorescent in situ hybridization) &k

7)PCRiE
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HERE @B~ DIEGC X 2 BIR O E DR G Y
W & DIFE R ORI HE) (ZEIGERE 2 S
57:0DOKEFEAIE SNTE72H, VNCOMEE
COBFEHIEHRTALDEEALL. L L, K
SEBFE D HREEATHES N W & LIZER B
LIFLISRERR S5 L, V. cholerae®®L. pneu-
mophila®* 5 HE L ) VNCORIEEIZL Y %
BBans., Zho0HEZZVNCHE DL
W GIE D FIE ISR L T 2 W BBk & e S
5.

Salmonella Oranienburg® VNCH IZE )V & %
BHICEY~v a7 7 —VBBEOET Lz Y X
LT, @ED (VNCTZ%W) Salmonella
Oranienburg & ¥ dWHERIFEHELHTHZ &
VEIN TS, T2, H pyloriDVNCTd
%coccoid formid B LRI DfFE AT HE T
D (Fig. 3), fF#5#%C LMD & SAEERIC
BELRBBEH LA V5 —0f £ 8 (IL-8)
DEEZFETLIEPPELNITINT NS0,
BWOH. pylorild b8 AREEL RTHS, Tk
BICBATL, BEIRETIIVNCALT 5 2 & 255
bRTwa., AHBRZEOEMPIZIKED
VNCIREDH. pylorih*FAEL, I DOVNCH %
9 2 FENPRRAE LR B D H. pyloriy
Wrizd LCERTHA. H pylorid &AL+
FHEH I N TRV, EEHEOARHVNCH
—ff Dsurvival form& L THREHICHFEL T,
KB X CEBITHRE UEOWIC e MIEG - (53

Fig. 3 H. pylori® 5% ARE (A) BIXUVNCH
(coccoid form) (B) ® 8 FRMNE~DA 75 M
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FTHIENEEENTVSE, TRHDHEL D,
MR DFRRERAT B L BT IR L T, 5%
VNCOHFLEZE T HRB#HEL TV ZEDPEETH
hrEbhs.

® b Yo

JEYHIE & BB B VISR v o T 5. Y
FEAC K AR I BRBE N 712 & 0 B e 8 %
Z 5. 72, MEAFLERERFOREICLY
&G - FIEDOHBH LA SN S, ADI000FE D S
BUE £ TOMERIREQHER AR S hizm. 1000
I HFRIRBEIC K & BB LT e 2o 7228, 1975
FEH 5 20004F T TOH§H25FH THRIEE X
04Cd kAL (Fig. 4). TOLEAFTHRL
7eWfr, 21006FDMEREL 2 - 3CEAT S
EHER I NG, IREER & RAYERE TR
BEZET 5720, BASELREICET 201580
HROBRTERLZRETH Y, SHOMFEOLE
BErHEIShG.
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