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R BT 2 0 N 40 i 5 R 20 B30 L300 A
M 30 ik DR 72 3 7K - 14532 i

KB, @A, xH, TE FE T
(P HEKRT RFEFR WERFER, #ib KX 430030)

[HZE] B RHZE5 ANE QRS (HCMV) B2 5 (ie) (1A (e) FTBEHA (1) 3 7254 K2, 355
KB 25T HCMV 200 ffE AL . 773% 7 HCMV AD169 #f(MOL =2. 5) Y 4N FI R #5787 £ (9. 6 mg « L") b Pl i e
A MASHY I FHAR R IR (2.3 mg + L™1) YT EE S (GOV) 1 L, FHSEI 95 Bt PCR J7 I AG I 45 4 40 s UL )5 0.5,2,4,
6,12,24 h ¥ E ull22,ull23,ul54,ul83 mRNA ACFHSIAAE . &R . RrBHEAHA ul122,ul123 mRNA 1355 5 1R 28] &,
TR IR (P <0.05) , T B ¥ 9% T3 AL BEZH ull22 mRNA 78 0.5 ~6 h S5t A T B 2 5. K # X AD169
ul122,ul123 mRNA [0 ZRAERRYL JG 24 h 433128 75.2% ,70. 4% . 2 2544 BI4H ul54 mRNA 263k 8 UG 4% -9 55 0 HR 41
(P <0.05) , Kapd 22 FeE % 55 0 ul54 mRNA [ RAE YL 5 24 h 4351k 45.4% ,27. 2% , 1S 6 h 4441 ul83 mR-
NA Fih B 1 2 DUR BB %t IR 2 AR fh foe o B B KGR R AN B 15 9% 65 4 ul83 mRNA (9 #0 SR AE B YL 5 24 h 4300
45.9% ,26.2% . Z51®: KHrHi & ] w4 HCMV AD169 Bk ie ZEH (ull22 Al ull23) 5% 5%, 530 mRNA F35 B B FEAIL,

Xt e FEA (ulS4) il 1B (ul83) e SR A i ], e TR 55 de S DA ] REJE AomB X 5t HCMV ARHIRY 2 283695

[XEA] ANEHMIREE; Kiffi & ; S e & PCR
A E 40 i %% 2 ( human cytomegalovirus, HC-
MV) 2% gL 7 T L3 A 8 3, 78 3% 1) L 2 J
RY N 83.2% ~87.3% , i N W & ik 95% 7
A R HAT R R R . H R I R
X HCMV 8 3e iy ia 7 LT E % 5 o8 3 H IR K
I By 7 A 7 R AR ORI R — I
BE R IR YT HOMV R 8 25 . KB R (al-
litridin ) 72 s 85 25 i YA ROl o, A NIEBTA
PLCMV A1 A 5236 5% 52 i 2 ok o
( SYBR green real-time) PCR & A & 8 4 I K57 5
F X HCMV g e AW fii 1 21 24 28 B ( human em-
bryonic lung fibroblast) J5 AS [6] 5f Z1] ul122, ul123,
ul54 ,ul83 HE [ mRNA ik & (1928 1k, DL &€
R 22 %) 7 i PR s | I e MR D & T 3
T, R HHT HCMV a7 BS 48 4 50 0 4R 35

[fHHE4%S] 20100727015
[(E&£mE] EEARREEELETH (30070928)
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Tel ; (027)83663579,18971606503 , E-mail ; zhang83065@ 163. com
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1 b

1.1 J5sE HCMVADI6O BRI [ rhE R B 2
WFFERT , FEASE SR % [ il HEL 40 -p A48 240
BRI YL MR B 2.99 x 107 PFU « mL™', &Y 5 %L
(multiply of infection, MOI) 1% 52 : MOI = Jp5 228X UL 4
TR L/ AT T AR SR e B S B (MOT =2.5)
L2 29 R R ESW ( EEARFH A,
15 g« L' L% 080801) , B (WdL Rl 252
AL, I 50 me/ 57, 4165 090214 )

1.3 XKML ES  Dubecco MEM Eagle 3535k ( 3£
[ Gibco 28 7)) 54 /N ILTE (BUMN U ZEH A H]) ;
SYBR Green real-time PCR i3] & ( KIEFAYAEY)
7\ 7)) ; Heraeus-BB16 %I CO, 1% 5 4 ( & #5 ) ;
Mx3000P L0} 5 # PCR 4 ( 35[F Stratagene 7)) .
2 Ik

2.1 RN ST A ET AT A R R
7 HEL 20 0 R 5 8 28 09 B K 52 9 B (MTC)
9.6 mg + L™, KaRH £ ME H % T4 HCMV 124
RO 4k (1C5) 48504 4.2,1.03 mg - L7'0,
S5 R RS B2 . HCMV AD169 #k 55 MOT Jgjs
20 B ZH 5 B A SRR A B2 - T i 7
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F5(2.3 mg - L") kb3 HCMV AD169 #k = MOI J&k
JuAi i RIS R = (KGR R MTC/ K
BT R 1C5) x BHHIE T3 10, 1 5 RamH R b /L Y
AL K358 % (9.6 mg - L") 4bH HCMV
AD169 5 MOT YLt . e bt 1 h J5 20 31
AR B R, T )R 0.5,2,4,6,12,
24 h SR AI M

2.2 HCMV FEHEH mRNA FR 4O py kil
iR A BT ] A5 WA A H R Trizol (K& AW

A ULEABAR A A A RNA, 4300 2 pg & RNA
PEAT I 5 K5 2% cDNA FEA [A) 6 g A I F 114 2
PRSI, 5515 3 B4 FFBA & cDNA BRI
YEZS X B, K & 4 : SYBR Premix Ex Taq™
12.5 wL, PCR Forward Primer 0.5 pL,PCR Reverse
Primer 0. 5 wL,Rox Reference Dye I10. 5 L #1 cDNA 2
pL,finddH, 0 225 pLo R & AF:95 “C A1 30
s, MEFR;95 C 55,59 C 20 5,40 MEH, KL
2£.95 C 1 min,55 °C 305,95 C30s(F1),

® 1 HWEEHEEG I

5 LUEG Y TG

ull22 5'-ATCATGCTGCCCCTCATCAAA-3’ 5'-GATAATCTTGTTGCGGTACTGGAT-3'
ull23 5'-GCTCCTCTGATTCTCTGGTGTC- 3’ 5’-ACTGTTCTCAGCCACAATTACTG- 3’
ul54 5'-GACCTATTCGTTTTCACACCTACG- 3 5'-ATACTGTAGCCGTGTTCTGTGG- 3’
ul83 5'-GCAGCCACGGGATCGTACT- 3’ 5'-GGCTTTTACCTCACACGAGCATT- 3’
GAPDH 5"-GGTTTATGGAGGTCCTCTTGTGT- 3’ 5'-AACTACCCATGACTCAGCTTCTC- 3’

2.3 4 RITE ST 45 SRR IR SOk 4 E SR T
27T E R AT A 2 T R
Frn H B9 F AN TS BB F WA AR . Koo
/B E WX HCMV 35K mRNA k0] % =
[ (HCMV JEYL4i g 21 5L 1 mRNA 358 - Kaer
R/ KA AL HCMV B4 i 4] 3L ] mRNA %
ikfE)/HCMV Jgk L 41 fif 2 3£ [ mRNA ik ] x
100% .,

2.4 GitcEoabr LR EE 3R, A BEH
SPSS 18. 0 #4311, LA xs Fon 28 m 7K, 4 iH) 3
BT 225301, R T ¢ K S04 7 201 1) 79 7 EL e
P <0.05 N ZRA G ERE L.

3 4

3.1 KEEEENT HCMV AD169 ull122 P ik
M AD169 Ff ull22 mRNA 788345 0.5 h Bi R4 3
iK,2 ~4 h Fek R T IS RGOSR , 25 Ah
FZ ul122 mRNA (A EIERYLS 2 h ~24 h ¥1§
TR 2 F e 2 (£ 2) . Kan#i R AR 590
BEL IS F AL BRAH 45 B Bt mRNA Fak A b, 22
(P <0.01) ,MiHE A& HAAHAFE0.5~6h 5
R E 2SS . KER#i & XS AD169 ull22 mRNA
FERAIN R ALY T 0.5 ~ 24 h &I BE Ay ) 2
21.3% ,36. 1% ,40. 8% ,47.3% ,60.2% ,75.2% , 3l
BN AEIRYL IS 24 h S

F2 HCMV ull22,ul123 KPR mRNA 7250802 ANt B2 rh ik 25 7 (R £5,n =9)

ull22 ull23

t/h

J5 T R AL BIEFABA KR o7 Xt PR 2 BIEFABA KR
0.5 1..00 0. 09 0.97 0. 04 0.79 +0. 05" 1..00 £0. 05 1.05 +0. 04 0.53 £0.01"%
2 3.46 £0.26 3.37+0.27 2.21 +0. 1212 2.89 +0.30 2.78 £0. 08 1.32 +0.10"%
4 4.66 +0. 33 4.22+0.25 2.76 +0.252) 4.87 £0.09 5.03 0. 11 2.14 £0. 0412
6 5.88 +0.71 5.04+0.22 3.10 +0. 182 6.06 0. 89 5.98 +0. 15 2.39 +0.07"%
12 6.01 £0.52 5.16 +0.27" 2.39 0. 1212 6.57 +0. 05 6.44 £0.02 2.35+0. 1312
24 6.97 +0. 43 6.16 £0.43" 1.73 +0. 052 7.12 £0. 50 7.18 £0.26 2.11 £0. 082

SRR HEALMIEL Y P <0. 05 BT i 45 Ab BRALA H P <0. 05 (£ 3 [7)) .

- 1989 -



536 &5 14 )
2011 47 A

@) 1 2 5

\a\ G/ China Journal of Chinese Materia Medica

Vol. 36, Issue 14
July, 2011

3.2 KEEHESXT HCMV ADI69 ull123 FEH Fik iy
SEME) o B 0T HRZH AT % 5 A B 4H ul123 mRNA
TERY S IA K38, 7E 2 ~6 h Kbl 5,6 ~
24 h Q2T (R 2) , MEKFRFT R AL PR ul123 mR-
NA [ FRIR TR U] DAL TR 21 (P <0.01)
KFRHT 2T ul123 mRNA 221K (1% 400 1l 2 I o ] 22
M 58, YL S 0.5 ~ 24 h ik R4 5k
47.7% ,54.3% ,56. 1% ,60. 6% ,64.2% ,70. 4% ,F
JEL I 24 h I RIA R .

3.3 KEEHE N HCMV ADI169 ul54 JE[H 55105
M 440 ul54 mRNA 7L )5 0.5 ~2 h £k &
BAR,2 ~4 h BRI B 2 ILaRrE i, 2 2
YIAb PR ul54 mRNA 3R 3K & 45 2K T 5 X R4
(P<0.05,%3) . K#EHZEX ul54 mRNA £k

IR AE YL S5 4 ~ 24 h 43508 36.7% ,40.4% ,
36. 1% ,45. 4% ; B 1% 45 %F ul54 mRNA 235 (1) 1)
R AL S 4 ~24 h H9 15.8% ,29.5% ,19.5% ,
27. 2% AW FE AT K as b KA

3.4 KEEHZENT HCMV ADI169 ul83 H:[H ik
M 7EYLS 0.5 ~4 h 44 ul83 mRNA ¥ 2 fE 7K
F-Fik,6 h JFRINABIZ 12 ~ 24 h Fik B FFLE
W, LUR R IR X IR AR o I (R 3) o 1E
0.5~6 h3 4] ul83 mRNA EikBELIHE LR 12 ~
24 h R EE XS HR 4L ul83 mRNA £k ] & T259)
AEFRZH (P <0.05) , Kip#i =% AD169 ul83 mRNA
FEIRH IR AR YT 6 ~24 h 430 21. 7%,
37.5% ,45. 9% ;1M FE 15 3 45 76 [ B 220 8 400 o AR IR
5 13.3% ,13. 0% F126. 2% A% T K58 A4

#3 HCMV ul54,ul83 FEH mRNA 7ESL5G2H FIXt RZH Hh Rk 22 7 (2 £5,n=9)

ul54 ul83
t/h
PG TE R I 2 HIE T A R R AR TR IR 2 g T AL Krh RALFRLH
0.5 1.00 £0. 03 0.96 +0. 10 0.79 £0. 03" 1.00 0. 01 1.04 £0.03 0.94 0. 09
1.07 £0.02 1.05 +0.07 0. 80 +0. 07" 1.01 0. 15 1.19 £0. 03 1.14 £0. 10
2.21 0. 16 1.86 +0.15" 1.40 £0.07"% 1.32 +0.07 1.29 £0.03 1.36 +0. 06
6 4.31 £0.59 3.04 +0.06" 2.57 £0. 08" 3.54 +0. 83 3.07 0. 04 2.77 0. 09
12 4.66 +0.03 3.75 0. 11" 2.98 £0.22'% 4.16 £0.03 3.62 +0.08" 2.60 +0.33"%
24 6.03 £0.22 4.39 +0. 17" 3.29 +0. 0412 5.86 +0.49 4.30 £0.23" 3.17 £0.01"2
Ly > (7]
4 PHe SERE M, WP T R 1 (UL83,,pp65)

HCMV Et K 42 75 Bl 21 B 1 (immediate-early,
ie) L] (early,e) FIHEI] (late, 1) K, iX SEFE A 2
I I P K e B DAL 2 % B 2] 4
JE (IEAs) , EFA404E TE72 (UL122) il 1E86 ( UL123)
R, K SR SRR 2R AR T BB R R
MG 2RI R R G 3+, b 5 4E i A
AHE A, 775 B 40 i R AR OC L PR ek, Bl A
T B PE A AN M A R BT . BP9 R 3, TE86 ] B
MELS TE72 Hhfa] sz X 0m HCMV FLIG I R S )
T 23 HCMV 7= 5 i A ) R o e
BELA 2% 1 B BT B (EAs ) 2 — 245 748 DNA
AR 15 I s BT AR5 PR 7, A 3 DNA 22 il
(UL54), UL54 2y HCMV DNA 54 0 A0 7 3,
i HZ fikEE C K Ml UL44 (HCMV DNA R4
R4 B SV ) AH AR T, Wi R Al T B A S P, ulS4
LR ik 2k TE 25 1 (TE72 1 TES6 ) P45, R
WU (LAs) TR S 6 ~ 24 h WIFIRRIA , e BF

- 1990 -

Korrd Kb FBA S 22—, HAk#
B R IR = AR . BFIE R B, KRR R Ak
SN2 ] B ] HCMV TEAs 63k , 3 5 75 B e
J5 24 h ATk 78.2% ; 7F 1IEAs 33k =y W ) (S gL J
72 h) RN B A (89.3% )Y . Western blot 43#T
R VR BN [R) A KRBT 26 TE86 Rk 131 il 550z
TERRYL)E 72 h 290 TET2 /9 2 f%7 X segb ik
B, KB 290 HCMV A =248 B #0A v BE w76
7 de FERFRIE, T DNA FEL 7K P40 6 25007 19
25 RN AW IR TE G 5 e sk I (IR RIS KT
EIEH

Rt — AR KGR BT R BT HCMV (9 75 I #0
FHLA , 74 S 9038 2 A R 7 87 22 A0 #E HCMV Jgk e
HEL 40} )5 ul122, ul123, ul54, ul83 mRNA 7 ik
JE ARk, I LA SE R 98 5 Ak B VR Xt R Dl L
B xt HCMV 3 R 5% 55 A sf 1 A 22 Ak 4
THRIRYS . 450, HCMV ul122 F1 ull23 mRNA
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() IR AE R m BT R AL FRAL 34 B B AIK T AD169 Jgk s
o BB 2 5 TG A p 3 28 % 36 DA A 00 i) 3o, o Fsf [1) SE
Kt 7E YL 5 0.5 h Xt ul122 Al ull23 mRNA
A5 5k 21. 3% ,47. 7% , FF &G )5 24 h 4y
MR 75.2% ,70. 4% , B LK s 2 %t HCMV ie 3
PR A A s B, LR SR (Rl o KB 2 %
ul122 mRNA 7EJEGL )5 24 h AR 2(75. 2% ) TS &
FXF ull23 mRNA (123 (70. 4% ) , 5REAE West-
ern blot /M HT25 SIRYL IS 72 h K api 24 1E86 Feik
A5 (82. 4% ~91. 8% ) B I 5 T X} TE72 %
IRHYANH] (45.5% ~46. 1% ) Z5 540 — 55 Rk
P 2K TES6 (141 il 1 F TG 18 7 5% sk /K ik S 7
FEHAKFEE KT X IE72 A3, ASHFSE BT K
FEXF ull22 mRNA F 3] 2K T Western blot Jif
IR TE86 Kk B =2, AT g 15 52 50 SR A B 1]
AN 2, B4R/ 245 W) ] R 78 1% 3k PR 2 Skt s A& A i
TadFEEEN . LiRgs R R E X HCMV
ie FE[A ul122 1 ull23 (1% 53945 B W 0 4m I VE
PRI X de K DK A A B0 4 BR 9 0T R
75 MIE J2 R 55 Rtk RNA (5 A8, i sE 598 55
ARFRZH ul122 FT ull23 mRNA ()35 ik 2 5 9% 55 0 1R
HTCH I 25 5, PR EE 56 HCMV (4 FH A
ATE ie FER I,

ARSI 45 R W] HCMV ul54 mRNA [ ik 5
HCMV e JEH Y BB AHAH AT o KOs BT 4T ul54
mRNA 7EJRYL 5 24 h (9 H0H] 3 (45. 4% ) & F 5
45 (27.2% ), vTREH T ul54 JER PR IKZ IE
FI . S EE B, Kaep 2 00 B T
ie FLIN Y FRIR,, QKT A2 I e LAY I . HIXT T
ie BN, B H B E—ERE LIH T e HNH
R, X 5 E ST e A HI 2 DNA R4 i
FEIBLTIAE—3% . UL83 (pp65) y ul83 KK g fth
(AR, /& HCMV b i v g 00 2 1, A3 55 56 0F B
pp65 B /&S S aE SE P e TR 4% AR 1 3 40 i
Rt R EER W EEEA . ALK RER
ul83 mRNA F/EYL)5 6 h FkM B 1L X5 HC-
MV B 18 (1 FR AR A AR AT G o R B 220 R 28 %)
ADI169 ul83 mRNA ik iy 41 il %6 =5 5 9% F Ak
FHEH A UL 55 8 28 6 7 1 L PR A S il 3y
HXHEE e FEPR B4 808 AH AL, 35 BH AKX
B ie SERMGIIE]. T HCMV JE [ (1 %58 R 1P
IR, B R de DA RE AR K Fm B RAE 0 32 2L

WAy o M EIE AR e FER TCHIRANE], XF e B
ul54 11 LA ul83 A7 e, ix 5 H 23] DNA
RGP VE FIPLHIAH—2

8 M KR R X HCMV AD169 # e |

e Fl 1 B mRNA 752G J5 AN [A] I Be () 3R 38 19 52

e, AT Ry, s R AERE sk F W R ] 1 HC-

MV ie Z[H (ull22, ul123) mRNA (#3315, 1 XF

ul54,ul83 mRNA {4 A] §E 32 B2 i X e HE[H]

mRNA SR8 B30 42k SE R o FA 00 18 0 %

T E B @A TE P PR DNA RGBS

AJGTE DNA & |5 3 DNA 4% 19 & Kok & #5815

(9110 i HCMV f &2 R 0 b TE 26 1 30k R 2k

TE#E DNA i Z /i, Bl 5 A2 4 i DNA R4 il

(1) e BEPA (ul54) iY2ik, DNA il 58 i , 1 B R

IR RESE AR L, SE U IR . PRk, W3

ST AR 5 HAE LAY o (H2 B EIE

X HCMV (801800 5 537 36 A i 22 1), Kamobh

FONP AL A A ] B S s T R RS, NSy — |

PR K R 5 H S T U s LA

25 LR AR S IS 9 2 B PCR Jr ik

7N KRR Al LB R A HCMV A G HE R Y % 5%

H R BAE S AL T ie FEH, X AT 680 Kr i R 4L

HCMV B B3R 7 SR AL — A BRI, 39 o b 24540

WREEILI (A AE TR BE D I Z R AT W] RBAEAE

HoAAE FHRE R e 1 — DR

[ &% k]
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Effects of allitridin on transcription of immediate-early, early
and late genes of human cytomegalovirus in vitro

ZHANG Ju, XIANG Zhidan, LIU Xinglou, WANG Hui, LI Ge, FANG Feng”
( Department of Pediatric, Tongji Hospital Affiliated to Tongji Medical College, Huazhong University
of Science and Technology, Wuhan 430030, China)

[ Abstract] Objective: The effect of allitridin on the transcription levels of immediate-early(ie) ,early(e) and late(1) genes of
human cytomegalovirus (HCMV) was investigated in order to explore the mechanism of allitridin against HCMV. Method : Established
the models of HCMV AD169 strain infected cells and AD169 strain infected cells treated with allitridin(9.6 mg - L") ,and they were
compared with the appropriate dose(2.3 mg + L™") of ganciclovir(GCV) . All groups of cells were infected at 2. 5 multiplicity of in-
fection( MOT) , using SYBR Green real-time PCR method to detect the dynamic change of ul122,ul123,ul54 and ul83 mRNA expres-
sion at 0. 5,2,4,6,12,24 h post-infection. Result: The mRNA levels of ull22 and ul123 in AD169 infected cells treated with allitri-
din at all time points were markedly lower than those of AD169 infected controls( P <0.05) , but there were no significant difference of
ull22 gene in AD169 infected cells treated with GCV and AD169 infected cells at 0. 5-6 h post-infection. The inhibitory rates of allitri-
din to AD169 ul122 and ul123 mRNA reached 75.2% and 70.4% at 24 h post-infection, respectively. The expression of ul54 mRNA
in two drug-treatment groups at all time points were lower than those of AD169 infected cells group( P <0.05). The inhibitory rates of
alltridin and GCV to AD169 ul54 mRNA were 45.4% and 27.2% at 24 h post-infection, respectively. The expression of HCMV ul83
mRNA in all groups rapidly increased after 6 h of infection,which is most obvious in AD169 infected cells group. The inhibitory rates
of alltridin and GCV to AD169 ul83 mRNA were 45.9% and 26.2% at 24 h post-infection, respectively. Conclusion: Allitridin could
effectively suppress the transcription of ie genes (ul122 and ul123) of HCMV AD169 strain, led the expression of mRNA significantly
lowerd. It was able to supress the transcription of egene (ul54) and 1 gene (ul83) too, indicating that HCMV ie genes may be the key
target of allitridin against HCMV.

[Key words| HCMYV; alltridin; real-time PCR
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