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Abstract

AIM: To establish the model of hemorrhagic
necrotic enteritis induced by reactivation
of congenital latent infection of human
cytomegalovirus (HCMV) in aged mice, and to
explore the pathogenic mechanism of HCMV
reactivation.

METHODS: Congenital latent HCMV-infected
mice were raised in specific pathogen free (SPF)
barrier system for 18 months. Eighteen virus-
infected mice served as controls and 9 offspring
mice were both treated with cyclophosphamide
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to reactivate the HCMV infection. Each group
of the mice was sacrificed to obtain small intes-
tine tissues for virus isolation. The expression
of HCMV UL83 mRNA was determined using
polymerase chain reaction (PCR), reverse tran-
scription PCR (RT-PCR), HE staining and immu-
nofluorescence with aseptic technique.

RESULTS: HCMV was isolated from the su-
pernatant of small bowel tissue homogenate
only in the group of infection-reactivated mice.
Under microscopy, cytopathic effect caused by
endogenous multiplication of HCMV in HF was
observed. HCMV UL83 DNA was detected us-
ing PCR in the supernatant of cell culture with
cytopathogenic effect (CPE). Masccline signal of
apple green was seen using immunofluorescence.
Pathological changes in bowels consisted of swol-
len cytoplasm, destroyed nuclei of enterocyte,
distinct intranuclear inclusion in the enterocyte,
and predominant infiltration of phagocytes.
HCMYV DNA was found by PCR in the group of
infection-reactivated and latently-infected mice,
but HCMV mRNA was only found in the group
of infection-reactivated mice by RT-PCR.

CONCLUSION: A rat model of enteritis induced
by reactivation of congenital latent HCMV in-
fection was successfully established, and its
pathological presentations indicate hemorrhagic
necrotic enteritis.
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B AR 2E 3 S A M

2B R HETHCMYV 26 X B4R B Bk
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N B4l i3 7 (human cytomegalovirus, HCMV)
JEB-HE B R, & FhoRUB 2k IEDN AJ .
HCMVAE B G AR 7 5, K2 2B R
RSN, MU AR I RIS R &R R
B 5% 1) e N T 5643 31 R 60% K190% ). HCMV
O LA R R ) e BB N 22—, SR
PRI SORR S YRGS i HHC M VI e BESE i
EHR T LT EE14 dAIESETAHHCM VIgRY,
A LA 0.2%-2.2% K /EHC M VIR SE R M
S 90% 1 S5 KA I YL B ) LAS H B W 2 Fr) s
PRAEIRS, h K G S 0 85 AN e B IV B, 2
RNEIE L J5 3 HILHC M VK B B% 2 A 4218 T4
AR, RIUA R BSARA. S BE RN L
S Gk T AR B R A, (AR R B L 1) A
JH A AT R I DAAS ) B A7 A8 T 40 A% N ()i 55

BEDRI A S LBy e s 7 e A v AR RS T ¢
A0 AR R (L AR £ 2 DR A8 A ) B T T
ST BN SR G AR R G R A X i R A A I B
a5, AR RC N, Wasw. gk
LS RN 3G s R 4, AT S B A8 L il
R 98 58 B A S AR A (R . HCMIVIE AR 2%
YU 2 22 A NAE I 2G5 WG R (immune
risk phenotype, IRP), HIEHM &4 N A fE HER
Fi1ir. Powell et al "WF 5 038, Wit i 4 5 H
A i AL A 0%, AR BT ER , HCMV
AR FEE mIE N, UYL, 8 E
R S S 85 2 W, AR rh, s K
ZU ot BimtkdmRE 2 W, DK
A= 8 T ™. 12693 15 T B0 1 e B s
CiySI RNy 1 (RN N0 770 o | A7 N
PEAE, IR LI EEA R V5. IHAIE
sl zg FLAE, D EUEE I B B k.
XL EAERIMHEHCMVZ jf— 27—
BT TR] ) B2 U v 9T, BB i s S
R TT RS DI bR AR SR, ST 3R =ik 44%.
T H AT PR _EXTHCM VT 850 408 B i A B
B T FIAE 8068 T, B — I, REAEK
NN B4 s 5 BUR LRI SRR |, 45
BIRR TR, @2 THCM VR B 20N i
NI RAERY WL EIHCM VXA B 5200
YER. BRs 45 Bt F.

1 SRIASEA

1.1 ## HCMV UL833E K 5 |4 /2 K F Primer5.0
BAFBETE, 1 B E T AR AR RS PR A w5
. HCMV UL83(HCMV - 35 4 fI5 s 25 11 pp6.5 i
T LA, A7 F119352-121037, 42 K:1686 bp)5|
#J: Primer: (sense)5-GAG GAC CTG ACG ATG
ACC CG-3'(antisense)5-TCT GAC CCT GAA
CCG TAG CC-3"}xt 51473 747 TTHCMV UL83
KK 55754-773 bpA11500-1519 bpkt, DNAFI
mRNA =YKL 766 bp. 3K 8'H 966 T
T (Leicafli [5), KLY H9{Y (Hema8000, Bk
BB A AR A T AN R RS
(BioSens SC720%Y)4%. 6-84 QI A Jl 2T 4 40 it bk
(HF), ZHEERHR BT ] %, HCMV
AD169FE HH Fifg 5 H 2218 2% Bt ik A= ) 27 800t
FARE, A T T R A A

12 7 ik

1.2.1 - 2aAei& #e: 2% CHR[10-11], AR5 5>
34 AN M BRA L R R R LR R AR T
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1 INS/NBRIBED R HEREBLER( x 100). A: IEHFITIRLL B: HCMVIESYA; C: HCM VAL G

B 2

PR AL, 1 T HC MV G R MBS/ LI A
R, KA RO R AL A st B ) A
T SPFZ 5l 2 4: 18 mo, WM/ RAK, &
ARG, SPFR SR R0 th il sz 5 shi
U H B R B St A W AR S AR B
O I EOP E A 18 L ikt FRZH9 L. BEAL
V995 B S G A v Y B AT PR B IR S, AT
HCM V& AR 300 e SUBERL. 7 40 xS 4L
RIS 9 DR FIS 20 RD5 R E  4 /) Bl 4 FE sE
B Ve B R BRI GRIH 150 mg/kg, FEOR LUK,
L3, B LREEAE 56 dSiAE B F1Ab A8 54,
Te R EUINB R TH A I,

1.2.2 JR LS I URFE)G /N R/ NBZLLR, 5
9 B, AR e, HESL €4, YeBE P e,
1.2.3 4R9ham R k3 55 5 B Jm A 2 RO 55
et TR BUN RN, K LA R X
10°/L i 40 8, AN Mg B2 ol 31 2 K il
HLZHFZ0 M 124085 77N, 37°C. 50 mL/L
COREFRAARTFE, [R5 1 40 6] i A HCMV
AD169#E X B (55 4143 FL). 24 h)m H4ERF
W, 1 wkJs B A%, 81K, JE3IK. M%£CPE.

1.2.4 thoh2m o232 Ao P CRAE & Xf H BURRE
PECPEH, W iEMAIIHCMY DNA. %5 Ji
S AR vk HE N B B AL K 41 i IFDNA,
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INBNFRLRRE D B ERMERRPE x 200). A: IEHHFZIIAZL; B: HCMVISEAY A5 4.

I A AR 4 T PCRY 8 (42 95°C 2 min,
95°C 1 min, 62°C 45 s, 72°C 1 min, 72°C 10 min,
30763R), ¥5PCRYIG Wy ilEAT S IR Bl ek e LUK
28 BR AT ST AU 5% Bk IR VK 0L S, TR
ANBERS RS R G 0k
1.2..5 thohmp k3ot i e R 52 &fr
FLZ AN RE FEY 0 S5 B 840 g/ L2 2R L
SEJE 10 g/L Triton X 100, 37°CAEH 10 min, fiI
S%MERE W R B ITHC MV pp65 mAb—#t
(12 30)Lailibr A ik, & TR a4 Cid i,
PBS YEV3 G, B AP SO R R AR B
FUFITC-IgG(1 : 30), 37°CAEH1 hJ5PBSULA3
K. 900 mL/L H i fr, 206 B Mgt
KA.
1.2.6 R A AL PCRART-PCRE 7 1 H
D7 iEShEE AN BN AR FIDNAFIRNA(RNA
FIDNAPGALBE), SR )5 73 31 E4TPCR. RT-PCREL
S LKA A5

Beit 2 hb3R FTISPSS11.08 00 ) S H it
NG, 45 9 Plmean & SDEE IR, P<0.014 %
RCEN -9
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B 3 AYMBEIIERYHCMY UL83 PCRIEHIER IR LS
Marker DL2000%kiE; 2: HCMV PCRPEM:GE; 3: HC Mvﬁla
é *mﬁ&(ﬂﬁﬁ4lﬂww%%@@ﬁ*%ﬁ

B 4

NN RIS DIENE RS x 200). A: 4TS
FRZE; B: HCMVIB RIS C: HCM VIR RS G 2.

HEZ 8T TSR, R I 255 AR 41 DL A 23
RFF BT AL A FE R 450 R AEREIR, BEoRiEg
PEH AT, IR C R L NUUE, W
B2 AT WK JORE AN S SR B o A, N
WREAN B, SR 40 P R PR [ . i S 43
LB A TR, R IRGE R O, KRR 4
R T AR . TE 56 B4/ SN B b
BRI DL I O (B ).

2.2 Wb L3 SR A B 45 R AN R AL
FAR TR AR AN RN H%LﬁF%ﬁ
HFA I, 4 wk AR WE EHCMVEHIEECPE, H
3405, CPEA N BIPE. FIHCMVAEE S5 1419
?leﬂﬁﬁﬁ%mJ*aﬁﬁﬁ&é@$%
ML HFA G 3 wkie AT, HFA R TF46
Bk KRR, TERR RN, AR AE3-4 wkiN
R, SRk PE(E2), HHCMV UL83ZEKHE
SRS, AT LR 4k

5 INEB/INBLELRHCMY UL83 PCRIZWIEIRESR. 1
Marker DL2000; 2: HCMV?‘E%]@E?W“EE\ 2 3 AT R
ﬂK4HLMV%%ﬁ ft*%ﬁﬁh”ﬂa HCMV PCR[H

PRSI,
6 IN\B\BA
20 HCMV UL83 RT-
PCRFE¥IERER.
1: Marker DL2000; 2:
750 bp HCMV e R R

JEKZYAH; 3: AT IR
/H; 4: HCMV¥:R
PRV R T e R
ZH; 5: HCMV RT—
PCRPAMEXSIE; 6:
HCMVRTPCRM
PR,

2.3 HRIPm AL 3 AR A PCR P CRKG I 7238 (R
WS RS /D BN AL Z3E 766 bpib ¥ ml W3]
HCMV ULS3HE A 57 , AN RN T )
S FIPE(E3).

2.4 A ERIERKLER HHHCMV pp65 mAbRY
HCM V58 R A 78 R G PR 4 /0 B/ i 4 i
FEFEHEAT I S 8 9 A I, w3 A (5%
S BH AR 57 T4 TR G T H F A0 R 1) 40 A%
1, I HLBEAE IR IR (0 RSO M5 5 8 T i,
IRz N IS PE SO . HCM VAR R PRI
YL N AR BEZE I AR WATEAT S VAR 5 (K4).
2.5 DR AL PCRART-PCRZ R PCREG
I BRI AR AL AT )5 /D BN AL 237E 766 bpkt
PJn] WEIHCMV ULS3HE KRy etk 457, 4l et
SR ZH )25 4 B RT-PCR™ 43 i v bk

I3 FEVE AR TR UOE 4L/ AL 21766 bphh R
HCMV ULS3KE R A 54 55 7= 471 (K15-6).

Ph At

3171E

HCMVAE B el o, K2 5 R
YOIRAS, 1ZRE PR A BB R, 1 DA
TR AR (AR A K B R A A A T B AR,
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ER A

PO T T S PRI, TR, Hertel ef al’# 4
FEHHCM VIR G 5 W 4k R Ge i A7 75— 8 A %
PE, WA TR 41 R BE R HC MV B 1R SR 40 i,
NAEHCM VIR 147 1, A8 90 B i A2 o,
HCM VSR T4~ 4 1L-2. TNF-B. INF-a
G MR, Y A4 . HLAS 73
B PUR BRI, TS5 R ROV G M F B
O PRI, B JRE [N, N R
SR, PEANHCM VIS8 ] 5 800 6 R 40 ) 5
MR RAE M N R0 szt R 434,
A PBUNE HZE. AL . R,
B THRAE RIFHCM VI AL R S sh Pk
R, BT DA — A B Sl 1 e

AWFFAE O HE L HIHC MV 58 R AR B
R 0 ity 1, 38 L PR I A PR HC M VA R
P AR B G/ BROMLAAR Sl 1, v AR I g 1)
3 7 TR SEUG o 3 ANt L R
VB AR 20 003 T 9B AR P UOTR 40, R FH 4 R 3k s 57
WEESN 25 [R5, PCRART-PCRK
i AR (R SR 2 Al L B9 9 B 40 5k
5 % I 7 9 AR TS 2/ BN 4L 24 s
HCMYV, Jp5 75 73 12 B 78 DR B 20 DL K 4 i o)
HECAH /N U3 75 23 9 25 SR8 S 991k ; PCREA K RT-
PCRES RN, Jod #5985 DR PO 21 /D> B3 52 B
PE; 6 #5084/ BUHCMV UL83HE R AN #E 5%
PCR [ A5l H1UL83 DNA, RT-PCRA AN H A1 B
ImRNA; 4 fuxf 41 /M RPCR. RT-PCRZH
By B LA b 2 SR A5 W ASHIE 5T 4 37 1K) /) BB
R GUIR A 5550 WM & i B 2% 5 VA
BT /N R I B IR 20 LA B 2 0 AR P U
A/ BN A ARG 45 7 O K HEAS TR R B2 1)
PR, UL TS ALl kI8 v i AR,
ISR AE v] B KR T LZ, W= n] oK
T ACRE AN I RIS, Bk A, R
L B B R G A L i R TS 43 O e i
IR, JEIREE R %, SRAEIX Bl 21 it H A AR
B 1 T R S BN i D) 0 G £ R A
EEAL G

ENTSS G BURS M WN cRi N8 ITRAN R i)
DA B PRS0 PO SR B, A 2 ] DL b A
PNHCMV 56 R ARG o5 78 B AR N KSR AR
DA K8 AR P 0 AR IR, WIFSLHC MV
Fe R AV ORE G O 5 0™ I PR A E
SiE (I R IZ W HURIIETT S 25400 075 356 % 92 1 TR AT
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