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(RE] By BEXNEBEASZEHMEMRE S BK %% (BK virus, BKV) DNA £ B E KN, KT BBEZEARR
BK R BRI MM I SmARFEIINR R, FiE WEZFHFETHEAN 80 41EF #H1TMEMRBE P BK i DNA #£
MR AR, B SV40 K T HR SR A LG 6, MR HAE S FRIE R 80 Gl AR A 4T EBRTST , YLK BK R84
FHE'B5 (BK virus associated nephropathy, BKAVN) B #HITHITAFESREY . R BKIFEMEXREZRN 8.75% ,BK JiEH
FRAE R 42 37. 5% ,BKAVN L4 HH 2. 5% , RJ5 FRANIM BK #%53 DNA # N B E—3, AR5 6 ~12 4~ A £ BK jRE&Y
FgE, i BKV BRI FBHEMNMEAEETMNE W, — B BKVAN 1 5 S BB A Bk A X E B2 E N Xt
BKV B3 M, D S B30 i3 A9 BV6 Y7 BKVAN BIBCRESF o
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Prospective study of BK virus infection in renal transplant recipients in a
single-center

Yang Xiaoyong, Ren Liang, Wang Wei, Liu Hang, Hu Xiaopeng, Zhang Xiaodong*
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[ Abstract] Objective
Methods There are 80 cases of renal transplant recipients were undertaken BK virus detection including urine and serum BKV DNA. To

To explore the incidence and clinical course of BK virus by monitoring of BKV loads in renal transplantation.

demonstrate the BK virus replication. BKVAN was diagnosed by light microscopic examination and a positive immunohistochemistry
staining of anti-SV40 large T antibody in a biopsy specimen. Patients diagnosed with BKVAN were followed up and medical case histories
were teviewed. Results Among the 80 patients, BKV viruria, BKV viremia and BKVAN occurred in 37.5% , 8.75% and 2.5% of
kidney transplant recipients, respectively. The BKV DNA level in urine and serum remained constant and the peak time of BKV infection
was at the sixth month to twelfth month post renal transplantation. Conclusion BKVAN in renal transplant recipients is an important
cause of renal transplant dysfunction. Routine BK virus surveillance is effective; It tends to detect BK virus replication early, allowing
reduction of immunosuppression, which results in good outcomes with renal preservation.

[ Key words] kidney transplantation; BK virus; BK virus associated nephropathy; allograft dysfunction

ZIRREE AR O/ NE [E] T B R R OR BB AR AR
EW,HK BK %% (BK virus, BKV) E&EIFBE
BREAUHEERRZ ", HE,EFRE,—B
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BRI BBAEZE W BRIRERLNRER R,
1 #8FFAEE

1.1 IGEHEE

FFXT L2009 4E 5 HZ 2010 4E 11 A#EH
ERERIR M B B E B b RSN R B 2 B M
i 80 il 32 , X LR B ¥ R EBE 1SV B & . &
PR RBR EHER =M R I 3 E Bt R 2
LR, RESEZNERES

AR 80 B2, I 4EKE (40. 61 +11.83) &,
o B 58 ), S AEHS (39. 98 +12.38) &, A 22
B, FI94FHE (42.00 £10.71) 2, B ¥ 3ZH H 4R 1% 0
BART L2 EHER ., BAEREFHR (10.06 +
6.24) N Hrr, BHFEH(9.40 £6.23) N H , &
P34 (10.75 £5. 18) N A, B HE R H] 2B LRI % R
EgitFER L. ZEREERFERGE, 18%E /MR
B4 41 1 TgA B 8 1 . B RN BR 6 B R R HEE
MR 17 6] KEERHE 6 41, FosR 2 Bl B AE ; TE Rt
& 56 B, & ARBFRE T0% 5 A2 B 41 BEHL R (human
leucocyte antigen, HLA) Bl B h f &8 B E A, 1 & 7
B2 529 B3 53 34 B4 56 .5 &2 Bi.6 2
] s B4R 52 B LA ( panel reactive antibodies, PRA) <
5% ; % B 7 & W ( complement dependent cytotoxity,
CDC) ¥ A, ZHELEMEHRREL CNI A ER
=ERAEY, B3R (CSA) S fth B 7] (FK506 ) + &
BFRER (MMF) + ¥ EK, IhAb, 558 61.25% M2 &
ZHUM E AT ER IL-2 Z2RHEHIR .

1.2 #®AGEMSHRIE

D) RAMCEFIALH 43 5 R4 E3R 80 Gl & 44
REZEWINAM 2 mL, 7 F 2 &I 2.8 (EDTA)
DUEEE 5 [ it T B8 BB 8 o BER 20 mL, PR B4l
REME( LEET/AF) BB 30 pl BKV DNA, &
-20 CHREFRFM,

PRAN M H BK 53 DNA & Bk I 5% A 35 B 52 6
B B &84 W (polymerase chain reaction, PCR)
2. B14(P1.P2) 4 BKV VPI AKX #5314, #l3
W% R A Btk 95 bp, P1:5'-AGTGGATGGGCAGC-
CTATGTA-3'; P2: 5'-TCATATGGGTCCCCTGGA-3',
TaqMan #£ %f: 5'-AGGTAGAAGAGGTTAGGGTGTIT-
GATGGCACAG-3', 5'-3% ffi F§ FAM %530, 3'-%%ff F
TAMRA #5ic. VA _ES|¥F13K4 B Primer Express 3K
BT, 2% T Leung %" (8155, 2 BLAST x4

JGUESE R BK IR B R R 751, 3F R BK i 8 & Bt
HE BHREZEY A A A B £ Premix Ex
TaqTM PCR IR & ( KEXEY A ), 7ER N E H
HIA PCR R 20 wL, HHr P1,P2 48 200 nmol/L,
TaqMan %t 50 nmol/L, REIU#E i SR OB Bk R 5 ¥k
BURbR ¥ i pMD-BK 4 pL, {RE B .0 J5, B T DNA
Engine Opticon™ 3% 4£%¢ Y646 I PCR X33 (32 E MJ
research™ /A H) ), ¥ &M HK:50 C 2 min, 95 C
10 5395 °C 10s,60 C 31s,40 MEF, LN EHE
52, F| A] Opticon Monitor TM & 443 #7445 3R .
BRI L 103 ~ 108 # J1/mL 2308 B R B HAn
M pMD-BK #y@ARiER 28, A4 BKV DNA =10
¥ J1/mL 2 R R

2) BKVAN A 412 W7 A2 Wi 2 1R
Nickeleit ' f R 4, WM BHL R BE Y6, 01
HE ,PAS MASSON ,PASM %8, K £f X R B8 72 M 4
SV40 L T HLIR (A SINHEE EBFFAT ) B S 41
2O, BELER AEY R REZ/KE, 10 mmol/L
FrEERRERE T (pH = 6.0) & & 2 min X{FEAHEATHL
JFBE . —Pih SV40 large TAg, 27K 1 000 £% /3,
4 CHFEER, PBS ¥£3 K, ZHifk 1500 f5/5, =
18 F5% & 30 min, PBS %3 X, DAB B, BT
£, GIEMNA L, HARERREYL Imin, ZERK, —H
B, PHERRI R, REHSEREERHERN
BKVAN, HAGZER ILE LA EFAREZNRER
Wik, i/ VE RIS A /IVE SIS K IR5E
1.3 ZitEHZE

N SPSS 13. 0 #4435 it %kt . B4R H4%K
MR I, RGBSR Y B, U P<
0.05 AERAHITEE X, :

2 HR

2.1 BKFEBBLNERERSH

&I BB A 80 B B E AR RS (MBI LI
FIFR BWNRE ERELR BHERE . ERES.
B G B B S TR SE R WK B BT R
SFEMXER, BIEBKRENRNGREERE S
RAHUV(-)SV(-),UV(+)SV(-),0V(-)
SV(+),UV( +)SV( +), sv:JRBILEE, uv: IR
fiEo FIFH Logistic [BIIIE A % BK KB RY M ER
HE, X3 FK506 + MMF 42 AR5 BK FEHRENE
REE, MSHMERELX, FRLE 1,
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x1 80 GIEBERERHEH
Tab.1 The information of 80 renal transplant recipients
Characteristics SV(-) UV(-) SV(+)UV(-) SV(-)UV(+) SV(+)UV(+) P

Number 40 7 30 3
Age/a 43.6 42.5 41.3 41.5 0. 151
Gender 0.134

Male 30 5 20 2

Female 10 2 10 1
Median time after RTx 11.6 13.3 12.3 12.8
Immunosuppressive agents

CSA + MMF + Pred 29 5 19 2

Fk506 + MMF + Pred 11 2 1 1 0.015
Primary disease 0.762

Glomerular nephritis 21 3 15 2

Hypertension 7 2 8 0

Polycystic kidney 4 0 2 0

IgA nephropathy 4 1 2 1

Diabetes 3 1 2 0

Others 1 0 1 0
Dialysis 0. 864

Hemodialysis 37 5 25 2

Peritoneal dialysis 3 0 2 0
Transplant times 0.782

1 37 6 26 2

2 3 1 4 1
Donor 0.675

Living related 27 5 22 2

Cadaver 13 2 8 1
Immune Induction 23 4 20 2 0.624
Acute rejection 8 2 5 1 0. 084
Infection 5 2 4 1 0. 096
CNI intoxication 2 0 i 0 0.083
Delayed graft function 3 1 2 0 0.125
Tumor complication 1 0 1 0 0.226

CSA ; cyclosporin; MMF ; mycophenolate mofetil; Pred; prednisone ; FKS06 ; tacrolimus; SV ;serum virus; UV ;urine virus; CNI; calcineurin inhibitor.

2.2 R BK FRERES BK HmEMENREHFR
ABFFH MK BK 753 DNA 2R & 10° # 0/ml 3h
PR, FRY& BK 5% DNA £ 10" #5 01/ mL hFRHE, 45
RE7R,BK R MAE FHEE N 7 61, KAERN 8.75%,
BK R RAE FIEE A 30 B, RAER N 37.5% ,2 HI&'E
RABTEMIESL N BKVAN, RAH 2. 5%
2.3 AREBKFBRIES BK mEMER %R EH
314
ARG BKiRERIES BK B MM RAERHE
BSEFHR, ARG 6 ~ 12 AR B R IE, RE FHEE T
FE(B 1), 7€ BK RBMAEZE +, FE R BK m#
DNA #9310, il BK %55 DNA ZREWANIE N, B
FRREREA B, ST SR, I BK HE

DNA 8.8 ¥ (2. 49 £0.37)log, ¥ D/mL, JR BK %5
DNA Z & ¥ (6.06 £0.68)log, ¥ 0l/mL, BEERA
it #FBE X (P <0.05), BFR BK 53 DNA E il
BK ji5# DNA BB V= 100 fFEA(E2),
2.4 BKRERENBEEIIENRIE
ABFLA/DN T 120wmol/L 45 24 it ILET Y IE % 7
B, UBETEHABRENBHEIEER. RARK
BKV-DNA fH:AH'FIRER M B F LHIKE T
BKV-DNA FE#:40 (44% vs 34.9% ) ,{HFA B LR T
Gi¥BE U (P=0.056,F3), Mi7E7 HlMiK BKV-
DNA REEMBES, FS5S AIRELATIRRE. 5
Ifi. DNA FEYEHAM L (71.4% vs 17.7% ) , ZRE 5 H
22 Y (P<0.01,E4),
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Fig.4 The ratio of abnormal renal function of
SV( +) and SV( —) post renal transplantation
** P <0.01; SV:serum virus.
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Fig. 5 Immunohistochemistry of BKVAN (400 x )
Tubular epithelial cells with nuclear enlargement, typical viral intranuclear
inclusions and positive large T antigen; BKVAN:BK virus associated ne-

phropathy.
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N LI B a0 BK i85 JC W s 1 b o
SR TR, HOW B BLAT 45nm, IR XU IRE, &4 5 300
bp AL L . WG 9 LA S SV40 5 1 5 1A
70% ([ . BK i REEK JC 5 8 1Y 0 U R 5l
FEJLERHR B IFAP2A R R AR . WA 5 15 3%
R ST, 11 B Bl P IGE 2 AR IR AR . PR
J5 2R e AR AE W PR AR FEE Y . R Y O IR
T R[] B 1) DRV HE H AE e % ) IE H AR AR
DR IR, ERE IR AR H A K
KT, Hasegawa 2“7y BF SE 4R R, IR A Tac =X
MMF (835 Fo A B b 2290 5 B () R 2L 52 il 2 B A B 2
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BERBREI B RN EEREFZ—,

FHBEANBFBHEARG (RAEFBE)2 EZA,
SEEFRE[16] , BT E BKV # 11 =10°/mL Yy
BA4%, BKV MEER &A% % 8. 75% , BKV JRIE 37.5% ,
LR G CERIR T MR, AR R, Fr A BKVAN
FARWAIMA BKV 83350 B, T BT A 7 5 WA
ZAE MR BKV 38 ¥, B AT LK BK R 5 R
Yu4y 2k BK J 8 FRAE \BK #5 % [MLJE #1 BKVAN f £ 5]
H3 M, BKIREMESH™ER BKIRERIEL
JETMk, W& A BK 72 MM AE N2 B4 & 4 BKVAN
BRI, ABREA BR , BK S5 FREEFI BK %%
BMEMREREHHMERG6 ~ 12 AREN, A
sep 210V L H ARG BK SSEEFRAE B W B AL 3k
16 ™R (2~69 ), A5 55 H BLa [H] = R — 2, 53X A
fEEREHAEMERARERFERSEREAN,. ZES
Gy RE BK IRERYL, X 1 F /5 R M E 7% §is &
J& ,BK YR IRIE AR B MAE R AEF 2 T REESE, Hilk
AT A BB R B9 B PRORE B0 2 I E 3 B B SR BT B
i, W/ 3% & & BKVAN IR,

YA 9 BKV [ AE FH % & 3 — B A R 2k
E, R KU, 2 #il BKVAN 18 B JE L, X 2 fi
BKVAN W% 58 : A BKV [fE A, iBF BKV R
SEFAYE; BT B T IIREEGR R, K 1 4
BEEAR. BRI XLEEE R BKV [M5E &4/
fERERH#IT N, R SERE EH B F
EREZR BERE . 2EES BHERE BHEY
DHEERERIK B L5 TPy 4 6%, 1M FK506 +
MMF H2ASS BK WEREMSEEE. 73 6w
T IMAE PR B 5, 48 FKS506 ## ARG, B3I
BER TS, A 1 578 B A B ) P00 4 th & B
REFRBEBIT1IARBE; B4 fIRNER
BKV [AEFIRSE , (HREARAF S —H VR, FEB
HE AL =R IR BKVAN IEH

B BKV L2 S RN IRET ZEH,
BNVESE S B4 MEIRSE, FIRT, 2 2 B R 18] A9 (8] &
RN, HEERRL BKVAN B, RF
Decoy 4Hi ka2 AT LAYE A5 9 5B, (H L PR BUAE
AR 20% ., H, R Decoy AN ERNEHFTHIF
BZ—. MiF%mAttE TS5 BKVAN®, g,
G BKV 5 FH9697 7 2, 1B S 1 ) K F- B Ik
SRR BKV B &, Fr, te e HER i ak: .
ZA4H 2 5] BKVAN, 4351 3R i /> 25 MEE 8 25 Y 5

R, BRBE 2 FIRENBE T LTI R FER,
BKVAN H#45 ETgETE 5% 100%

MAEE 12 BKVAN 7B E R 9.5 A =
M BKVAN Z| %1 B th ek (ULEE 4 M AP,
BKVAN (AR E %, HEFE—RIRHEER
16, NE/NE R E B SRR E, LR
RER N AEEE, B EHER AL, TR
BIRAST , S MBI RIS B R e 7 58, 4k il 3 —
HHRBAY, TR F B KRR,
SR, — BT 5T 2 IR IE 4 T 4 2 — 5 1 7T R 7E
FEMH R, B F HAE IR SRR,
wHRE P EBEARE 3 A A, BB ATAS A,
Al BK R MAE R A%, BB IE, BKVAN Bt
ZHBHPUREIRIT, REREXN BREZEH#ITR
3 BKV Wi, RESS A 208 1 BKVAN, BaA e
R, ERG BB R E R, s I3 BK R E
4779 microRNAs, 3F H #1 BKV DNA BB & EAHH,
XA TESREL RS, hAHRE 7L
N FAARR AP I 2012 BKVAN, BIAS I JR R 9% B 4K
5 % -1 (viral capsid protein, VP-1). ki f§ B
(granzyme B, GB) #1%& H E#)) I3 ( proteinase inhibi-
tion 9, PI-9) mRNA,BKVAN Bt FRirEWHEEF S,
{Ha AR R B, B R AT I, R s %
FEMHIFE, BK R B E R EBE TIGEEE
FER AR IR S R B B S B8 IR T 240 4] T B
BKYREIMIE, L5761 ZMEMABIR, BKV BRI
RERRE, BEZE W REMGRE EEAN BKY
BREEVNEZERR,JFH, — B3 BKV [iLAE, R
A[EE L BKVAN, REH7E BKVAN H#H EIhiE
FER B R A FH PR, BEHKER >30%,

AR M BRFETE TR — T B B 5, A EAR
B3 2] 8 E 1 BK R B RAS , (E I B A8 A 14
MARBIERRABRNFERR, BN RERTE
BN RE BRBIR, ABFRIA N, BKV B Xt
BRENSRAEERNF M, — B3 BKVAN 1 5
FEHBHEBETEER,. WREEX FREZEH#FT
BKV Wi, & 2= I W e AR BT A A, i =B —
ERME,

4 BEW
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