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TIM-1 #1 TIM-4 mRNA 7£ HAV BEFH
RiEREIGKRE N

AL, B, 2, AW, BREAR Y, AR, B4R
(BHATER 1.HBA, 2. 878, 5 ¥#o 570203)

HE . BN UELAREBTRABERFX (HAV) EE AT T@RLERFTORES -1
(TIM—1) Fo T 2005 3 & Q&G —4 (TIM—4) mRNA #) &k K-F, it HAV & F Rt ey R ot
# TIM—1 #= TIM—4 mRNA K-F 5 HAV RNA 4%, HAV %E3HREG M(IgM ), 2EREG G(1gG) RE
BT 3gizeg £ 4, ik BRI HAV AR 30 4] 544 HAV 40, 55 THRRARTE 4. &
LA B R B R AT A, VAR 30 4R R AR AR AR TR, SR iR AR A, R R R ERE
B 4% RO A TIM—1 A= TIM—4 mRNA &k KF, Fla#&n HAV &% 48 F 2 HAV RNA &%, BB 2%
B A HAV & 3 20 B fe HAV 304k IgM ., TeG i ER-TF, 4 B 3 £ AL 547 B AT o 3k 35 #w}rﬁ#—éu
B, SEHFZBA L E, BR HAVAEH N A TIM-1 F# TIM—4 mRNA £k K-F & T Ba %%
(P<0.05), MEARRBEFGUL, TIM—1 & TIM—4 mRNA FEKP T HEHZEME, REH TR, TIM-
1 mRNA & A K-F L5 HAV &# [gM i £, AST & TBIL 2E4 %X (P <0.05), 5 IgG#EERL % (P >0.05).
%5 HAV & F4ME Ak TIM—1 Fo TIM—4 mRNA 89 %5 K-F 5 HAV 6975 7B A 8409 ek, TIM—1
Fo TIM—4 mRNA T HAV 698 4 . R PLAEER,

KR FARBERITE ; TWRLEREGHRES —1; T WRLEREGRES —4

FESHES . R3927 SCHRARIRED ¢ A

Clinical significance of TIM-1 and TIM-4 mRNA levels in patients
with hepatitis A *
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Abstract: Objective To observe the expression levels of T cell immunoglobulin domain and mucin domain
1 (TIM-1) and TIM-4 mRNAs in peripheral blood of the patients with typical courses of viral hepatitis A, and to
investigate the relationships of TIM-1 and TIM-4 mRNAs with RNA content of HAV, concentrations of anti-HAV
IgM and IgG, and parameters of hepatic function. Methods Blood specimens were taken from 30 patients with
typical courses of viral hepatitis A in incubation or pre-icterus stage, icterus stage and recovery stage and 30 healthy
controls. TIM-1 and TIM-4 mRNA levels in the peripheral blood were assayed by RT-PCR. Also the HAV RNA
content in the peripheral blood was detected. The concentrations of HAV antibody IgM and IgG in the peripheral
blood of the viral hepatitis A patients were assayed by ELISA. The parameters of hepatic function (ALT, T-bil and
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D-bil) were assayed by the Hitachi 7600 Auto-biochemical Analyzer. Results The expression levels of TIM-1 and

TIM-4 mRNAs in the peripheral blood of the hepatitis A patients were dramatically higher than those of the control

group (P < 0.05), reached the peak value at the icterus stage and declined during the recovery stage. The expression

levels of TIM-1 and TIM-4 mRNAs were in positive correlations with the titer of anti-HAV IgM and the parameters

of hepatic function in the hepatitis A patients (P < 0.05), but did not have correlation with the titer of anti-HAV IgG
(P > 0.05). Conclusions Expression levels of TIM-1 and TIM-4 mRNAs in the peripheral blood of hepatitis A
patients have high degree to match the development of hepatitis A. TIM-1 and TIM-4 mRNAs are likely related to the

incidence and development of hepatitis A.
Keywords: viral hepatitis A, TIM-1, TIM-4

F 785 5% M T %2 Chepatitis a virus, HAV ) Xf
N 2 g B G 3 Mk K, 2001 4F MCINTIRE 45 " & 3¢
T LA A BE AT 40 M A e BR A U F (T cell
immunoglobulin domain and mucin domain, TIM ) K,
A4S TIM-1.TIM-3 J TIM-4, TIM-1 /& HAV 2 {k -1
( hepatitis A virus cellular receptor 1, HAVCR-1 ),
TIM-4 J& TIM-1 {9 KR BCAK ™0 7E HAV KA. &
JEANEE AR AS TR BB, G N Ah R4l TIM-1
TIM-4 F)FRIEFIVE .. ABFFEALE R HAV 835
SN I TIM=1 Fl TIM-4 mRNA kKPS
HAV (25, RBIG HAV S0 B BRI

1 AREFE

1.1 —HRER
TEHL 2016 4 9 H -2016 4F 10 H it 2 T EE Bl

B 30 1] HAV BE1EN HAV 4. Hodr, Bk 21 4],
a9l AEWY 35 ~ 62 %, Y (46+1.3) %, [
HABE I 30 {5 gt B AR 5 1 Sl X HRZH . i AT S5 3 A ol
I AER . ARTE . FFEDRER A4 S T —HAV Gapesk
HE M (immunoglobulin M, IgM ) FHYE#AS N HAV,
FEARGE G PRAERFIAAE 53 PRI | B Sk &2 30
Z: 18 2000 4 9 H P54 AR B 2 oA Yu i 15 25 AF AU
SOy IR 22 50 28T R 25 P I 4R Bl 3R 7 = 11
FRifE s
1.2 FRBKIMLFRA

Al HAV BOmUEERY 3 BB, 23 Il 30
HAV-IgM FH M 28 IR AR AS o VB DR 3 ol 2 i
W CREBERIN 2820 BHCRR Kl L
Wik K b R AR A K R el R FE IR TE A ) SRR L TRk
DU 7 iR 4 ( Ethylenediaminetetraacetic acid disodium
salt, EDTA-K2 ) 41l 2 ml B AHLEEIL 3 ml 435 1175 5
BRI WA UL R RR B RE R 55 2 ~ 7 K ):

KA EDTA-K2 45 1fil 2 ml S AHLEEIN 3 ml 23S 10137 5
PRAEW CREREIRIE S . FFIRIES, 5522 ~ 42 K) .
F4E EDTA-K2 451l 2 ml SOARBLEEIN 3 ml 4355 L7 -

Nt FEZH A RS 1. 7 f 30 RFAERIKIN, EDTA-K2
AL 2 ml SOAPUEEINL 3 ml 43251035 o

1.3 IHRRAEERSEER N

131 5l4pikit5am WAAEYE AR, RYE

GeneBank FP ) TIM-1 1 TIM-4 mRNA D)X HiligE -3-
R I S ( glyceraldehyde—3—phosphate dehydrogenase,
GAPDH ) mRNA K741, HI Primer Express ({531
H AL TIM-1, TIM-4 TN S BB GAPDH 519
TIM-1 1E [7 514 : 5 -CTAGCTAGCGCCACCATG-3",
K Ia 514 : 57 ~GGGGTACCTTAGTCCGTG-3" 5 TIM—-4
WEM 5% .5 -CCGCTACAGGCCTACCATGTCCA-3’,
K54 5 ~-GGGGTACCGTTGGCATTG-3" ; GAPDH
E 519 . 5° -TGAGGTCAATGAAGGGGTCG-3",
514 .5 -TCTTGTGCAGTGCCAGCCT-3", LA 5]
Yy LA TAEY) TR A FRA R A .

132 9NA fn A5 dm A4 BB R ¥ RNA #93s
# A W Ficoll J B WOR 0 SEH T8E AY HT8E 4 1
ABLAEH, 2 000 r/min &0 20 min, /NOIEEUELE
TE I3 )22 53 2 0 5 T v 5 155 R B A At
25 RPMI 1640 ZH ISR R B AR 2 ] 1 x 10° 4> /Lo
FH Trizol — LA EE S & ML B2 40 MLE RNA, 4307
H#E (optical den'ﬂty,OD ) 260/0D280 £l , BEH L
{BAE 1.8~2.0 MYFESLHEA TR, {HH Thermo 1805 5
B AT 5%

133 Rt SRHZEE Applied Biosystems /3]
f) SYBR® Green PCR Core Reagents ikl &, 1E%
DM b PO 2 R i, R R 25wl TRAMISE
#( polymerase chain reaction, PCR ) i/ AR AT SR
S 28O R B R A W EE SV (quantitative real-time
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polymerase chain reaction, qRT-PCR ) KA 10 x PCR
ZEMK 2 w1, 25 mmol/L Mg 3.5 w1, 10 mmol/L &5 i+
B AR AZ A% AR 0.4 w1, 10w mol/L 5114 0511,
- 38 TaqDNA 2R & B 1 u (1 w/pl), SYBR Green |
20x 1pl, KB H,0 #h5F. PCR B 4% {4 : 94 °C i
A5 2 min, 94°C7EYE 10s, 59°CIEB K 15, 72°CHEfdi
15 s, 3t 40 ANMEIRE A THOCRI , I8 i th
AT PCR PR S E TS, e RO A 2
40°C,

1.3.4  HAV £ B &2 HAV RNA &%  qRT-
PCR S Z54 A 1.3.3, 1EM514:5° ~TCTTTGTTCCA
GGGCTCTCC-3" 5 J2 In 5] ¥ : 57 ~GCTCTTCCTCA
ATGTCTGCC-3"

1.4 EEBR SRR IR Bt %

K FHBRSE S 2 M B2 (enzyme—linked immunosorbent
assay, ELISA) £ I i o IgM #1 %2 9% Bk & H G
(immunoglobulin G, IgG ) $T &, Cut—off {H <0.8 2} A
PE, 0.8~1.1 MEIFHME (AT5E), = 1.1 FMHM:. Bk
TR o AR TEAL RO 100 w L R AES . FHPEXTRR B
PEXT IR KRR ARAS . 23 (18 ~ 25°C) I F 30 min,
BB AR, FHISBEZE R EdR 3 vk, FAT, TR
25 A9 100w/ FLE W (18 ~ 25°C) & E 30 min,
VMR 3k, T, EINEAW A FIB & 100w ], i
(18 ~ 25°C) BOGIRT 15 min JG ML LW 10001,
FRAY 450 nm A0 Cut—off {E
1.5 BFIheERm

K F 7600 4 1 2 AR AL A BT ( H A H A2
Al ) K AT ) RE 4R AR 8 N % U (glutamic pyruvie
transaminase, ALT ), &5 ( glutamic oxaloacetic
transaminase, AST) & & IH 4T 2 (total bilirubin,
TBIL ). ff FHMEFRAS , 712 2 B A7) S 5
1.6 HitFFE

BE R F SPSS 13.0 Gei 4, -tk
PIR + BRiEZE (xxs) R, BT Kruskal-Wallis
HAGK: (7 22485F ), ThAr BEARPTF HL 42 Nemenyi
Kis:, A48 Pearson 75, P <0.05 HERAGIT

R

HZHEE TIM-1 0 TIM—4 mRNA Fix/KFELbE:
i1 qRT-PCR Jz v th £ 15 2] Ct fi, 1155 3L K AH

2

2.1

XA H, SR GAPDH /E AN SR, A Ct=Ct 4y
— Cloyono JLH HAV 83 TIM-1 1 TIM—4 mRNA (¥
Ct {54354 38.029 ~ 3.272logX (r=0.927 ), 32.719 ~
2.582logX (r=0.975), PH4LEHTE HAV BYL AT
I TIM-1 #1 TIM—4 mRNA 35K, 2%H
Giit2 X (H =4.768, P =0.013), HAV 41 TXF
HRAH, HRBACPBIERITE w8y, e ik g
{B, WK HIRRAL, (B4 X B, PR E Pk
TIM-1 1 TIM-4 mRNA EikKF- 10, ZRA50T
% Y (H =3.963, P =0.027 ), /[l TIM-1
F1TIM-4 mRNA £iEKV I, ZRAGITFEX
(H =11.975 11 15.482, ¥J P =0.000 ) ; ¥R 5%
] TIM-1 F1 TIM-4 mRNA FikKFE I, 2% LS
P (P >0.05), WK 1,
2.2 HAV 2EAREHH TIM-1 1 TIM-4 mRNA
FKiZKTEE HAV RNA & 214X M

H qRT-PCR S i il £ 45 21 Ce {8, 5 35 K AH
YRk, K GAPDH {EHNZ IR, A Ci=Ct s —
Cloymio 13 Ci=40049 ~ 3579%0gX (r=0955), TIM-1 Fil
TIM-4 mRNA Eik/K 2810 #H S5 HAV mRNA ik
IKF—F, THIERHREE (r=0.752, P =0.035), H
o HAV ZEVARIN . BRI RO 52 30 0 B 2 43 oy
13.3% (4/30), 100% (30/30) HI146.7% (14/30), I
mRNA Fh KT ER G 5, Feihik 7.2 x 10°Copies.
2.3 HAV BESNE M TIM-1, TIM-4 mRNA &
EKES HAV Hifk, IgM & 19G i BRI &4

1 ELISA 453 41 J 1 HAV ik 1gM Al TgG
K, AR IgM . IeG K HAV RNA 4, # 5%
AGITFE L (P <0.05), Hor 1gM ¥R A 5%
K-, Bl AN W RO R, IR
R, R, WMRITRRE WAL, ZRASITY R

h W LAV 4] TIM-1 mRNA
<
Z 41 0 % HEZH TIM-1 mRNA

£

;.* 34 [0 HAV 41 TIM-4 mRNA
= ) XHEZH TIM—<4 mRNA
T 2
D
=
= 17

0

IR
LA EE TIM-1 1 TIM-4 mRNA FiEKFELLE

HEH W]

& 1
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528 4%

S (H =11.221 fi19.478, ¥ P =0.000), i 1eG 7EHELK
WIACERAR, BRI Wt s, RIS i
JET. IRE IR, ZERAGHE X (H =5.324 fil
7.332, P=0.011 1 0.002 ). HAV RNA #JE ] 5ER 1) |
WEWILEE, 25 A% E L (H =6.145 f14.234,
P=0.003 #1 0.023 ), &R SIRE WL, 22RIcEet
255 (P >0.05), Pearson FHIEM20 8T A B, HAV &£
9 T R A [RS8 1L 3 H TIM-1, TIM—4 mRNA 3%
KI5 1M AL 2 IEARSE (£=0.790 F10.900, ¥
P =0.000). HAV H# A [E] if 9 1 3 B TIM=-1, TIM-4
mRNA Fik7KV-5 1eG i EEAETE A P >0.05 ), W& 1,
2.
2.4 HAV 2E A E K HE TIM-1, TIM-4 mRNA
Rix/KFES ALT, AST X TBIL S ErIHEXN
ALT AST J TBIL 3 /MaHr38 g IR BT 16 5 n
FIE IR, AWK I BT T R IR
Pearson AP0 0T 2 B0, HAV 35 AS[a] B3 1 v op
TIM-1. TIM-4 mRNA Fik/KF5 AST, TBIL &
IEAHX (P <0.05), ALT &5 TIM-1 mRNA £k 2
IEMZE (P <0.05), H TIM=-1, TIM-4 mRNA ik

K5 TBIL & @ EAH G, UL 2,

*1 HAV 2EREFHEARRRE IgM. 1gG & HAV RNA
KFEEE  (xzs)
iy 44 IgM/ (TU/L) IgG/ (TU/L) HAV RNA

WK 1115000 £594.392  273.334 + 181.589 1 506.667 + 531.906

O] 3193334 + 1478.800 1361.667 + 611.342 44445591 + 14445912

WA 270.000 + 165.237 1461.667 + 547.358 940.025 + 1 265.892
H{H 11.771 9.972 14.087
P{H 0.000 0.000 0.000

*x2 HAV 2EFREHE TIM=1. TIM-4 mRNA F&ikKFE
5 igM. 1gG i#E, ALT. AST & TBIL & EHIHEXM

_ TIM-1 mRNA TIM-4 mRNA

Bzt

r & P1E r 18 P{A
IgM 0.790 0.000 0.900 0.000
IeG 0.116 0.926 0.303 0.402
ALT 0.785 0.000 0.470 0.345
AST 0.783 0.000 0.900 0.000
TBIL 0.900 0.000 0.910 0.000

3 iTig
ARSI S5 R, HAV B 05 P A B 0
TIM-1 1 TIM-4 mRNA FRikKF, His Tah AR
HFKKT-5 HAV % HAV RNA ., TgM i B KT 2
RE 7K P LA O

TIM-1 £EERIA T T 4R, 1E A —Fhiifilig
Gy, KT AL E A EEAER], AT 4 A
T, HE5E NKT USR8 ST, AR 1gai i
FAPURAICHY 1 BRI N . BRAMFR R, TIM-4
JE TIM-1 B RARBCAR, AR 3RA THo a4 2 40,
R IR B AR SR A T RIS B TIM -4 1] i
T TIM-1 g B I XS AR iafh, Mmdeft 1 -3k
PGS, SR OAIEN R -4 B s FrofE s, IR
I T AN AAZ R 5 S AR AL AR 11 -1 A2 08 T 20 e 7
AR Fr=A: " # T 403 5 R i, TIM-1
A TIM-4 Py R VR A E2 R L [ TIM-1 1E R
HAV AN TE 24, nTaEZS 5 HAV AL ", &
TR A, 7E HAV BB, HAV RNA . IgM
IK 38 b T AR K S I, TIM=1 1 TIM—4 mRNA %
IRAKFAR G TR T, H RS T .
W HAV 7ERGY 20 BT AT RESE S TIM-1 e FRPEZE
AT T NKT 400, %5 NKT 40 f e (59, 1l
NKT iR 6, S 5 e biti. HHer
AL, HAV 5 TIM-1 454 7 LA S i i A0
S ML RSO A R M, RS R D HAV 5 TIM-1
() D1 Z5 3R Es 5, B3 5) B AN M 3R 1T, e R
XIS EITER T, HAV ANeEE 0 4s i & 281k,
P B2 105 A AR A R DG ) XU R ok, HAV 5
TIM-1 fl G, BEERGFLIER, HAV 4k A ML
JEF-E AT 4

1) HAV SB35 A A I auly, Hol g o TIM-1 F
TIM-4 mRNA &2 &3k, Hilll & A woe . HF IR &
JEAL, HAV RNA ZACEEIZERN R FR, [FREF HAV IgM
WA RFRIL, XATREE T HAV AR A F I i 40
Ji, R A R I R O — R i . XS Ak
NBERFSE, T8 08 HAV B3 s o 5 Kk
e R R 2510 — 8" WA BTARAE HAV BJLIIF
SR, HAV Y I TCHE IR 3 2 & M il 5
HAV RNA (R EE8ER TC ¢, 115 TIM-1 2854 TIM-1
KIER ) M6, M8 HAV BRI 58 0] fE 5 KIE
2 TIM-1 256 R E A 208 A 6 7
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EHV L, M F HAV RNA 5% # 2% = Al
HAV IgM 7K “F, TIM-1 F1 TIM=4 mRNA /K % %f T
HAV [ % 95 B T %) T S8 R 4, (ER 2 % 1
T A 5 SR A TRAWFSY, B2 TR X TIM-1
TIM-4 mRNA 7£ HAV ) BRI HI VR — Do
ARAEXT TIM ZRHEFER SR AR GRS, B A
TIX HAV e R AL O BRAE , b HAV BYTIRT . 2
Wr gAY PR B

& £ X #k:
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