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® serum AST/serum ALT (sAST/sALT) fE % #: Y
BELBETAZ LY, TTV OIS 2 5 H%N
JEHEZ DV TIRET L 72,
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BHBNAIRON LI, TRERFRERFZRNES L 05
TR RE K 2290 e i e AR ASREAY R\ THRIM,  BAHC -
SOCICTHRERA SN BEIF4% Y 4 )V A (hepatitis
B virus ; HBV) Xid C B98¢ £ W X (hepatitis C vi-
rus s HCV) ¥ x V) 7 #d & A2 84 oo < 7 I il %
U7z, Lz ofmiE, Bawm, 4818
M, 1>H, 6+H, 951, 121, 18+ H, 24 H,
36 7 H ORERFIBRAUZ & » TR H N7

HI BRI SR DR 40,  Ftsh R R R 290 e i i MR %
il 195 4 & U informed consent (IC) %1% T
TTV DNA X7 ) ==V 7 %47\, Fx ) TGO H
IOVHAERD 7+ =7 v FICBELTIC DfE5N7: 14
MOBETH Yy TVTHD, L LT, ICHRLNT
TTV MR 12 2% 50N, ZoliANR 12 4 Fkk
W27 +0 =7y 7EN. HIFOERI 26 KA 5 44
RN L7z, BEARIEE & L C HURBRBRBETTHELE 1 B3R
oM, HRETEETH 7.

2. /5 &

#BIGHEBZETI1d, HBV UL HCV * ¥ V) 7T iL&E®
BAEPRAEINGE 12 B W T TTV DNA i 247\, Btk
2DV TR Z O A O REREI BRI S 472 B PR AL
Ha M LT, TTV DNA ##, TTV viral loads (cop-
ies/ml) %€, sAST/sALT 1 (U/L) ZME L. &b,
IS OBGERFEME RIS, &5+ ) 7 X 0 I
ko (AHEE) 7 AN ARTIRRPFE~OF I T %
WM IC 2472, i HEMFZRICB VT, TTV ¥ %
) 7R O HBV K 0N HCV 25T H - - it it
BB TIC 24472195 %12 TTV DNA M4 % 17
o572, 2D H37T4HTTV DNA B TH o 7275,
TTV ¥ x V) 7w 37 b A RO 7 ra—7
y FICELTICAESh 4o HAERIZOVT,
B, %18, 32H, 6-H, 12, A, 18~
AIZBWTHRIMLL, TTV DNA #i#, TTV viral loads
B L O SAST/SALT fEf 2 L7z, TTV DNA Bk
Tid e &b 6 7 AL ERMIEE H UV THEEN TTV
D EN (LLFE DNA % 40%), &= (DL DNA %
BWE) & L7z A%y AR CRBORIL, MR
ZURERR D RILL, TTV &M, E'EMREZ 1772,
IHIT, SMENCH FE2WRERBE Y ERINL, TTV £

WA 2 AT 572, TTV RaPhibm & 02 o WA R I I,
1y R, 670,127 ARO18 » HIZBWTHRIMLL,
TTV BI#EMAER & O sAST/sALT il 2 % Fhiti L 7-.

TTV DNA #¥Atid Nishizawa T, et al ® semi-nested
PCR” 12 & 0 2VEskBR % 4T\, viral loads 1&Y) 7V % 4
L PCREE" 12X flsE L7z

HBs Hililid ELISA (FEIBSEE, ), HCV RNA X
nested PCR (HAT ¥ 2, HHE) ICL VWKL, 20
i’ sAST, sALT fEZBIE L7z, M & i 55w
g £ T-80CITTHmRAE, BMAMAICHLA. 72
72 L AR o iE AR P BRI L o T3REAML T
—80CIZTHFERAF L2, T D72 sAST/sALT i
TG 2 BN TS S & o R Z W REIC L7z, ALK
U TR O F %, WIS A B EIEKIC X o THMR
LT -20CICCTHFEHRAL 72

B % AT 1% GraphPad Prism (GraphPad Software,
LaJolla, USA) # H\>, Fisher D IFFEMERBEZHH L
TIHHE OB Z1Tv, p<0.05 2 A EEAD LHEL
7z

s R

1. BEITRBICH TS TTV ¥ v U 7EREFFHEEIC

2LWT (k1)

IR, T A DO FEIR BT HE A3 < HBV B &
"HCV ¥ x¥ V) 7 Tl &2 v i & (Non-HBV, HCV
pregnant women ; NBCPW) 195&4 H TTVFH ¥ ) 7
I 374 (19.0%) TZT D) B sAST/SALT &fE (>
110U/L) #2 L7-EfEEA - 72

HBV XA HCV & x V) 7 CTd % -4t (HBV and/or
HCV carrier pregnant women : BCCPW) 84 %
TTV ¥+ ) 7T 21 % (25.0%) TH%. Z0HH
SAST/sALT Bfliz /R L72&135% (23.8%) TH 5.
727225413 HBV 7213 HCV £ ¥ ) 7 ThH o 72,

TTV DNA T2 HBV AW HCV £+ 1) 7
Tl Wikl (Control) 12 % I RER Y % & L 729E
BT b o Tz,

2. BBROHEERICETZ TIVREEREX v 714t
B sAST/sALT SfEEE (¥%2)

NBCPW14 #OMAERF 8 (57.1%) 7 +0—7
v THIZTTV DNA BBfsfb L, 209 BIFREREREE
(sAST/sALT>110U/L) Z 2 L7zHAERIE®ETH
%. BCCPW21 % ® A W d 9% (42.9%) 25 TTV
DNA Bisfb L7z, 2@ BATHEREEEZE L/-HMAER
224 (222%) T, Zo2%40MAERIZHCV ok
HEXY YT THoT.
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Table 1 TTV DNA-positive rates and liver function in the 3 pregnant women groups

Non-HBV, -HCV pregnant women (NBCPW)
HBV and/or HCV carrier pregnant women  (BCCPW)
TTV DNA-negative pregnant women (Control)

n TTV DNA (+) elevated sSAST/SsALT*
195** 37 (19.0%) -/37 (=)
84%** 21 (25.0%) 5%*** /91 (23.8%)
12***** _ —

* 1 sAST and/or sALT levels>110U/L,

£

: 195 had no past history of blood transfusion (BTF), tattoo or intravenous drug use (IVDU),

*** 1 23/84 (27.4%) had past histories of BTF, tattoo and/or IVDU,

& % %k %k

EEEE T

: 5 pregnant women were co-infected with HBV or HCV,

1 12 pregnant women were not carriers of both HBV and HCV.

Table 2 TTV DNA detection rates and liver function in the infants

born to TTV carrier women

n TTV DNA (+)

elevated sAST/sALT™

NBCPW 14
BCCPW 21

8 (57.1%)
9 (42.9%)

-/8
2%%/9 (22.2%)

* : sSAST and/or sALT levels>55U/L even at one point after

developing TTV-positive,

** : The 2 infants were also positive for HCV DNA.

3. TTV v U74LIRICH T3 TTV DNA OFFER
BHERICDOWT (33, M)

NBCPW D HERT TTV Fx ) 7ML 8 &4, TTV
DNA 75# 6 THER S 7z (OB X 0 b
W) 1E, BBy HRRETO% (0%), 3 4 HERN
T2% (25.0%), 6 » HRHT24%4 (25.0%), 9+ H
BrT14 (125%), 127 HE R T14 (125%), 12
s HUBET2% (25.0%) Thot:. B, ZTo84H
A NTRERIZ2H (25.0%), E£H3 7 HRioR
FLAEERIZ 14 (125%), 3r A2z A 3L%%EE
5% (625%) THo72. BCCPWDO TTV %7
1LV 9 %, TTV DNA H34) 6 THERE & 7z B
k1 BRO3 > AEEETO0% (0%), 6 » RS T
4% (444%), 9+ HEE N T24 (22.2%), 12 7 A
HT24% (222%), 12 - HUKET1 4 (111%) TH
o7z BBIOIRFEERAKERCZOMMIZEN
FNEHRL s A5 12 7 HIZKR A TW7z. Control ®
HAER T TTV DNA Btk & 22 o 7218, B %
BLZBEZERZNEETH /.

NBCPW, BCCPW ® WA TTV ¥ ¥ 74LIE 17
#0%, RISy ARSI TE X U 7TIRESHEHR L TH
D, 7xa—7yv THHEPOBF v ) 7ILIZED S h ik
N7z,

4. BIARBMARICE TSR TTV £+ U 71L&
#3, SmEiEEmE, BEES WK, BE BEL
ICHF 3 TTV viral loads EEERX (£4)
TTV ¥ vV 7TALIR 5 Bl 5 b 4 Bl HsiE 00k, 141
PR TEYATH 72, FEF v ) 7ALIE 3BT ETHEY)
BIERI TH o 72, 5D F X V) 7 i o Ifil v viral
loads 2% (B~ V) 7 L#E 14, WBIFEF YV TALE
14, #t24%4) ZKBWwT4T20x10° (copies/ml) 12
oA L7z, SHEREMAMEIZBIT A TTV DNA oRiiig,
RERH 1 Bz B TE&THETH o7z Tz, MRS
BT 5 TTV DNA o, BFx vV 7436, 12
JEF v V) TALEE 1 BBV THRHTTRETH - 7248, W
AplizBw B E N o7 BFH TTV DNA ®
viral loads 1 2 Bl Z W T v V) 7 RO IMLH viral loads
L&D, TN EOEEZRL Bd v ) 7ILHE T4
LHHRIWHE BrH~127H) T, ALTEEN1%
Tholz. X, WIFEFY ) TAHETIIANLREN 24,
17 AOEHRAN 14 TH - 7.

HAROEINCELTIE, FEXr ) 7R 3FIELET
LZRTHY, Fr+V)T7RTIEIIATHER, 2838
Thotz. BoOMERAEIZHLTIE, JEFr) 71LR
D1 ZBENTAT2500g BLETH 57z

z =

FLUWIFRBEE Y 4 VR TTV ICET 29E%0
CZDOHEEICOVWT IO 10 BIEE A4 & LTTIX

%&L

69/
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Table 3 The first detection of TTV DNA in the TTV carrier infants

n <1M <3M <6M <12M >12M
NBCPW 8* — 2 (25.0%) 2 (25.0%) 2 (25.0%) 2 (25.0%)
BCCPW 9** — — 4 (44.4%) 4 (44.4%) 1 (11.1%)
Control 12%%* — — — — —

M : months *: bottle-fed 2 (1 ; 50.0) %, breast-fed<1M1 (1 ; 100%),>3M 5 (3; 60.0%),

** © All infants received breast feeding during the periods of 1~12 M,
*** : The infants were born from TTV, HBV and HCV-negative mothers, and their
SAST/sALTremained lower than 55 U/L through the follow—-up periods.

Case No  Birth 1M 3M 6M
NBCPW
1 (@) O [ J [ J
2 (@) O [ J [ J
3 O O (@] [ J
4 (@) O O [ J
5 O (@) O O
6 O O O O
7 O O O O
8 O (@) O O
BCCPW
1 O O O [ J
2 O O O [ J
3 O O O [ J
4 O O O [ J
5 O O O O
6 O O O O
7 O O O O
8 O O O O
9 O O O O

oM 12M <18M
® ®
o ®
o ®
® o
® ®
[ J ® o
O ®
O [ J
o ®
® o
® ®
o o
® ®
o ®
[ d ® ®
[ J [ J @
(@) O [

@: positive for TTV DNA,O: negative for TTV DNA

1 Serial detection of TTV DNA in the carrier infants

2, HOLEEORENERLNTVES, LR ED20%
R Z D EVEGRISY 1, S 0w AL 2O Y
HEME LY ZHTHLLDOTH S, Y TIIEEY S
PIZBIT S TTV ORRGRE, TR E0ER, ok
Jufkli, EA X B ITRRRERE E O, FITOonWTHRY
BB Z 84 a0y M2 & 71 & LT, RSz
1107z,

Wi %<, HBV R HCV O F v U 7 Tl
Wik O TTV A% 19%, —J7 HBV, H5H0id
HCV @ F % ) 7IHEIGEIC BT 5 TTV A FIZ# 25.0
% T (D), OB IZFIE LR WfEHETH M. $72,
AHF7E T3 it % NBCPW B, BCCPW #: 2 U Control
HO=Z7 V=710 THREF L7225, B #TIX TTV
BRERICHL TAHEZEIIFED SN L H o 72 (Fisher ®
IEFERESHE P=0.2623). & 512, NBCPW Bl T
E AT b N7 IR BEM A T TTV & v ) 7 il 37 %4
e TREFHIER ST, —J BCCPW #I2B 1
% Il LAY 23.8% DAL ASHE 0 & U FEHtE S 7z i
HEMFE T SAST/SALT OBE LA (>110U/L) %720
2 (D). ORI, TTV OFRICK-T 5 5% 51
& HBV, HCV I L THD TR WS LA S 5.

TTV ¥ v V) 7E»SOMAERIISSHT, ZOW
ICHEONTBEZORB T+ =T v TAF V22—

WZHE o TRGBEIZ 2 25272 (3£2). NBCPW #,
BCCPW #Ti3Zh 2N 57.1% (8/14), 42.9% (9/21)
DEF17 % (48.6%) DOWEAT6 4+ AL Elid TTV DNA
Fathaskife, ¥ vV 7ML shi. 22, chbo™
HEM Tl TTV B EYeRICH BB 513 (Fish-
er O ERERERME P=0.4998), HBV % HCV o & # &
FAIFFREFICEIRELZ G AW EEZONS. KRIF
ZETRXHEZHD, F v THEDAOFRFEE O TTV
B L L TR WO THO KRGO et %2 B g
LRV, B35 E5 2%y ) 7RO EEL
FRHE 21 TTV DNA 2885 T re s I s '),
F v ) THEVERGIRTH AT ReEDSE. F 72, 4T
ZelZB W T Control HEDOIEF ¥ ) 7 REEE S AL 2R
124, 18 7HICBIA7+u—7 v 7HIBAICE
TTV & x ) 7ALBIPBEETH 5722 & (F£3) 56D
BTG 0 EEMEAHEIORE SN, RFSEORT
BRI S T TOMEOMPAN (8.2~87%)>F % I
T5LDOTIE RV, TTV RGBT 2 5HIRNRIEE
A OVEITE R CREENEREDH DY, 2oy
B RERGERII I NOATKRIEROILED TTV A RN
EHEFEH R LI ED D DT, IR TTV Bt RN
LENLRLIXEORT [FTRENKE] THAH9.

F v ) 7LD TTV DNA Bz iz B-§ 2 ui 54
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Table 4 Perinatal information and TTV DNA in the body fluids of the 8 TTV carrier women (NBCPW)

Infants

TTV (+) delivery modes sex BW (g) PDserum PD CVS puerperal saliva breast milk  breast (M) or bottle
1 NSD f 2706 2.0x10° + nd 2.0x10° breast (3M)
2 NSD m 3446 2.0x10° + + 6.4x10° breast (12M)
3 NSD f 2946 2.0x10° + + nd breast (4M)
4 NSD m 3182 2.0x10° + + 2.0x10° breast (9M)
5 C/S m 3016 6.0x10° + nd (17.0x10% bottle

TTV (-)
6 C/S f 2494 2.0x10°  not done nd nd breast (1M)
7 C/S 2580 2.0x10° + nd (180.0x10%) bottle
8 C/S f 2648  17.0x10° + 76.0x10° + bottle

BW : birth weight of the infants, PD : pre-delivery, CVS : cervico-vaginal secretion, f : female, m : male,

+ : positive (not measured quantitatively), breast (M) or bottle : breast-fed (months) or bottle-fed,

NSD : normal spontaneous delivery, C/S : caesarean section, nd : not detected.

MFZE (NBCPW), #%GHINAIZE (BCCPW) OfEE%
F3, M1ICEHRLL mirghFRicBnT, £%1 s
HURNICHEIE LB 1L, 2ok, 4#%3 7 H
B Cl3 260, 6 - HEETIE 661, 9 4+ HERRTIE 34,
12 » HBE S Cl2 36, 51212 7 HURRICHEE L7228
M 3BITHSH. NBCPW BT, v ) 7R () @
W, MEW, BEFL, KROWERTIL (TTV BT d s
A VRIS TRRAS) 12815 TTV RAEZ1T- 7275, il
OWE R PRI %2 RV CTET TTV B Th - 72
(F4). TTVEREHEomh TTV B b %2 Z K3
X, TTV BT RGBT 5 Ba PR G B OV55 I ks i 3
BRI BRI TH A DY, FEBI 5 13BN E 45516
(HUIRBRBERETCERE & BF) TATSREE, MEREN TTV
DNA fettc, BidAE#%3 » HTTTVRREILLTED,
BIN AN RGBT IR EARRETH 5. T OMOREIRIEIT 4
THAWE CHHTETH 5.

TTV ¥ vV 7ML LR o irsEmeix % 12 » HiZh
720 17 % 15 %412 B T sAST/sALT il 12 110U/L
K TH Y FEREEFEIIRL TRV, 24 05sAST/
SALT fliA* 110U/L 22 72 A2 h 5 DR HCV O
BEry V7 Thb. T, EREIIZITFPERERE ORER
HBELTIEWAW. £512, NBCPW #0 37 %40 TTV
F X ) 7RG E ERETT Ui R T e BE 2R
Dol (D). ThonZ &5 TTV HMURGEIL,
AL S BRI D RIS EEZ 5 2 hnweEEZ S
na., —% BHEET, TTVFx ) 7LROBF vV
TALIZEED 7.

Bz 4 v 228 S5z TTV OIFFREE IS
T 5BV, JEB, C DIMENF&ISK CRdElidi
ARV E L oo e [RIERZFE ™ 4 v 2 )R FEL

WKCBTAHERNERDEVERTH S, —F, de Vi
liers EM 217 (345512 B BT ICAR Y 4 v 25
BLCwaWigtzRELTEY, TTV OERNER
BT 2HELAMHEZREL 2.

]

1. TTV ¥~V 7oA RIEEE (48.6%) 1%
Y1) T7AbL, A% 18 HE Tl F* v U 7ALIEHE
&N,

2. BYFEA TIBNIERIEIEH S ¥, RIEE IR
RO BENTH S, £ LTREA
BRI b EEb I, o T TTV ORFIEGIIIA
FOFTRERGEICE>TELS.

3. TTV ¥ x ) 74, *+ ) 7/LI2iE TTV &
TR ELZRST, BIRTIITTV O
FEIIZ BT BRI A 37 Midd vk Bbh
5.

AW FE I EERER A dr i P B X D KGR & 14 T

bWz L 2T 5.

WEZEiE - Ifc B 5 TT 74 VA (TTV) O
L BRSO HIREIC BT 2 P4 I IC BT 5
TTV A, BFERGe, BRER, BB L0
TTV OWERHEEICOWT— (REBMEEL)

B

#HOOB WMERRALZCHYIHAEBY LAY
BEPORE, BAYEHY OFER B OV % (207 % 5
BERLIT. ARISEEETERA M E [
FAEIR B SR RITE - EEAANZK, 4 R
(2002~2004) J, T 955 sl BE Bonr SRS - FAERA
7, o fRERZ ] (2005~2007), “PEE 21 ARBER A
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Retro-and Prospective Studies on TT Virus Infection in the Offspring born from TT Virus Carrier Women :

With Special Reference to TT Virus Infectious Modes and Liver Pathogenicity

Michiyo Inaba, Kyoko Oshima, Shihou Hayashida, Masayoshi Nishikawa, Yuko Okajima, Masafumi Kitazawa,

Ichio Fukasawa, Hiroshi Watanabe, Hiroyoshi Takamizawa and Noriyuki Inaba

Department of Obstetrics and Gynecology, Dokkyo Medical University, Mibu, Tochigi 321-0293, Japan

The natural history of mother-to-child transmission
(MTCT) of the TT virus (TTV) was investigated retro-
and prospectively.

Serum TTV DNA was detected in 37 out of the 195 (19.0
%) pregnant women without both HBV and HCV in their
sera (NBCPW) and 21 out of the 84 (25.0%) pregnant
women with HBV and/or HCV (BCCPW). In the latter
group, 5 out of the 21 (23.8%) TTV carrier pregnant wom-
en showed repeatedly sAST and/or sALT levels over
110U/L, but none of the former group did.

With informed consent (IC), 14 (NBCPW) and 21 (BC-
CPW) infants were followed from birth up to 18 months of
age by receiving tests for serum TTV DNA and levels of
sAST and sALT. Eight out of the 14 infants (57.1 %, NB-
CPW) and 9 out of the 21 infants (42.9%, BCCPW) devel-
oped TTV carrier-state, and all of these 17 carrier infants
maintained serum TTV DNA-positive through the follow—
up periods. No infants (NBCPW) showed elevated serum
levels (>110U/L) of AST or ALT during the follow-up

periods, but 2 out of the 9 infants (22.2 %, BCCPW) showed
SAST or sALT levels higher than 110 U/L, and these 2 in-
fants were found to be in HCV carrier-state.

None of the infants developed a TTV-positive result
within 1 month after birth, and thereafter 11.8% (2/17)
developed carrier-state in 3 months, 47.1 % in 6 months,
82.4 % in 12 months. These findings may exclude the intra-
uterine or trans-vaginal infection as a mode of TTV
MTCT. On the other hand, all carrier infants with one ex-
ception were raised by breast feeding, which was rich in
TTV. Both carrier pregnant women and children, who were
neither HBV nor HCV carriers, showed no abnormal liver
function through the follow-up periods.

Thus, we conclude that TTV MTCT occurs highly, but it

is not so significant practically.

Key words : TT virus (TTV), mother-to-child transmis-
sion (MTCT), carrier-state, breast-feeding,
hepato-pathogenicity



