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Clinical observation of quadruple immunosuppressive regimens

in the treatment of BK virus infection in renal transplant patients

Department:  Urology
Postgraduate: Haisheng Yi

Supervisor: Prof. Tian Jun

ABSTRACT

Objective

To clarify the status of BK virus infection in kidney-transplantation patients in
Qilu Hospital of Shandong University, evaluate the effect of the quadruple
immunosuppression therapy based on Mizoribine in the treatment of BK virus infection
in renal transplantation patients compared with Leflunomide and provide some
guidance for the reasonable selection of the antiviral treatment for BK virus infection

after renal transplantation.

Methods

In this retrospective study we gathered clinical data from patients who operated
renal transplantation in our center of renal transplantation in Qilu Hospital of Shandong
University between January 2016 and December 2019. The load of BK virus in plasma
and urine of patients was detected periodically after renal transplantation since 2016.
Once the BK virus appeared in the sample of plasma or urine, we reduce the dose of
EC-MPS (0.72g/day to 0.36 g/day) and add Leflunomide (20 mg/day) or Mizoribine
(100 mg/day) in the original immunosuppressive therapy including prednisolone (Pred),
enteric-coated mycophenolate sodium (ES-MPS) vast majority of cases tacrolimus
(Tac), or alternatively, Cyclosporine A (CsA), respectively. The decrease and clearance
of BK viremia and viruria were observed and analyzed from January 2016 to December
2019.

The patients were followed up with routine examination items weekly for the first

3 months after the renal transplantation, biweekly for the third to the sixth months,
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monthly for the sixth month to the first year, and bimonthly after the first year. During
this period, if patients feel uncomfortable at any time, patients need to check physical
condition to the hospital. Our routine examination items include: blood routine
examination, urine routine examination, liver function, kidney function, blood glucose,
blood lipid, blood biochemistry, uric acid, drug concentration (FK506 . CsA .
Mizoribine etc). All the tests were processed by the Clinical laboratory in Qilu Hospital
of Shandong University.

The results are expressed as the mean =+ standard deviation (SD) or percentages.
Student’s t-test, Fisher's exact test and the Chi square test were used for statistical
analysis based on the distribution of our data. We used the nonparametric Wilcoxon
rank sum test for group comparisons in the SPSS program (version 17.0; SPSS, Inc,
Chicago, IL, USA). The threshold of statistical significance was established at p<0.05

for all tests.

Results

In our center, Leflunomide and Mizoribine were used to treat BK'V successively.
In general, the therapeutic regimen of Leflunomide was applied from 2016 to 2017, and
the regimen of Mizoribine was applied after 2017. The comparison between the two
groups retrospectively showed that Mizoribine had better effect on treatment for BK
virus infection in renal transplant recipients.

The initial search identified 195 patients and 27 of whom met the inclusion criteria
with BK viruria and viremia, including 8 in the Leflunomide group and 19 in the
Mizoribine group. Two patients with BK viruria and viremia were excluded because of
insufficient documentation of the BK load from serum in the medical record in the
period after initiation of Mizoribine. 162 patients failed inclusion criteria, as they had
no infection of BK virus (127) or only infection of BK virus in the urine (41). Of the
27 patients included, two third were men (18/27) and the basic demographic data of the
two groups were not statistically different. Most patients were maintained on a standard
immunosuppression regimen made up of tacrolimus, corticosteroids and

mycophenolate mofetil. Two of the enrolled subjects were administrated Cyclosporine
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A at the last three months of the Mizoribine follow-up patients with viremia.

One patient experienced nausea after taking Leflunomide, but continued treatment
despite the side effect. Medication compliance for Leflunomide can be judged from the
prescription, which is performed well. Mizoribine was generally well tolerated and no
patients in our study experienced apparent adverse effects.

After treatment, of the 8 and 19 cases in the Leflunomide and Mizoribine groups,
3 (37.5%) and 15 (78.9%) were cured, 3(37.5%) and 4 (21.1%) experienced
improvement, and 2 (25.0%) and 0 were ineffective, with the total improvement rate
being 75% and 100% and the total curative rate being 37.5% and 78.9%, respectively.
When we compared the total clearance rate of BK virus between the Leflunomide group
and Mizoribine group, we found that the load of viremia was significantly lower in the
both groups. When we subdivided our total data of clearance rate of BK virus in serum
into its two composite categories, we found that the clearance rate of BK virus in the
Mizoribine group were significantly decreased compared with Leflunomide group
(Wilcoxon Rank Sum test, W = 76.5, P = 0.023). We also compared estimated
glomerular filtration Rate (¢GFR), serum uric acid and the concentration of Tacrolimus
in serum after the conversion of regime and found no significant differences. We also
found no significant statistical difference for BK virus in urine between the two groups

after the conversion of regime.

Conclusion

1. The positive rate of BK virus in urine and blood was 34.9% and 14.9% respectively
in the kidney transplantation center.

2. The quadruple immunosuppressive regimen (Tacrolimus / Cyclosporing A +
Prednisolone + Enteric-coated mycophenolate sodium + Mizoribine) can provide
appropriate immunosuppressive intensity after renal transplantation. There is no
drug-related rejection in our center of renal transplantation and the patients are well
tolerated.

3. Compared with Leflunomide regimen, Mizoribine regimen (Tacrolimus /

Cyclosporine A + Prednisolone + Enteric-coated mycophenolate sodium +
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Mizoribine) can better control the development of BK viremia after renal
transplantation, so as to control BK virus associated nephropathy (BKAVN). This
study recommends a quadruple immunosuppressive regimen based on Mizoribine
for the treatment of BK virus infection after renal transplantation.

Key words: Kidney transplantation, Mizoribine, BK virus associated nephropathy,

Quadruple protocol, Renal function.
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FE% % (End stage renal disease, ESRD) [, SB&KRIAS I mHEE, ERK
EREEFFTERBRFERSmMLESR, EREFERREREE MREL.
BN B /NERETZE (Glomerular filtration rate, GFR) {&F 60 ml/min/1.73 m2, EX
GFR & T 60 m/min/1.73 m?, {BFAES EEMBGRIEER, BT 2l R A8t
5 E9% (Chronic kidney disease, CKD) Bl, % WLE 53R B4R £ W& 35 M iE ALET
MR EEK. RITERE . BER. BH5557-1 (renal injury-1, Kim-1)
HiEREa¥ERE. sHREl. HHAEEN, ESRD WARELN 10-13%,
REHBETHEER, ERPHIEDGEAL, ZIRIURTIEIT. X4 GFR
/NF 15mUmin, BEFEIKTEBRETE. IHR EFEBT MBEHT. BE
ET R BEBHESFRIBTERPBAR (ESRD), REHBREWERHRT B HH
Thge, MTTHER BEE AR, FRREEENEE, B/ 5 EDRD M
KRWFHRE, AMAEBBENEFERE, EKEENTHERC. FHRRAERR
B RN KRR BRI T M PRI Th RS, 1T AR R ThEE,
BEr AR E RN E (Erythropoietin, EPO) RiE{L4EAEE D L4 HIE MR
U, M&%FmMBEN . BEEN, SEEREFNERREEHNIG, £2AE
LR E WER R EAR T

ELAREBET, EBREAFREAMENES, REBHEBERETHWN,
BETEAREBESER S . THESRD BEFH B FHsRE, fIF8
HEKPEE. BREEMALERERET, BREANE S, R BT,
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B 1954 XM B E R T T SR ERELKRE), BRBEEL X 60 £FH
THEERIKRE. &FHEBAEAR S BT A #TRES 20 HE e = N R S ] 7
TR R R R 28 (B B A Sy i TS 254, B MeiRng  (Azathioprine )+
6-3nE"EMS (6-Mercaptopurine) BRI BEMERZ (Cyclophosphamide). #AT, & 1&
PEHE R R LA R KT B R 2K B B VR T K 3 RRE R ) AR R . 4D 80 24X,
BE & B MFFIT FE (Cyclosporine A, CsA). 55 iF## 2 % B B 10 1 7Y
( Calcineurin inhibitors, CNIs) FIh T E &) (Tacrolimus) HIIEIRM A, RAHIE
=T EBHEARBENEER, B ARR'E BEARERZENEIRT TR,
BEJE — Kt B A 0 HIF, nBkMESZ  (Mizoribine, MZR). BB FR
(Mycophenolate mofetil, MMF, 1995). FiZF % & (Sirolimus , 1999), HIHE
% (Rapamycin). & K4 (Leflunomide) &iZ £ M A FIRKIY, s, KA
RO EBE 1 FAEEEE 100%. #1129 BB KRR KR &2 BIRKE R
REST 2015 £LEEB L NAHEMLEAREBENEE, SHRBENEEX
AR R ST ERIR ST LSRR rE RSB T, BRI &
RiG, BBREREEESRER, mEHEFRE. @EBEY R B
44, BK mERR K BK mEBMHKXMEER (BK virus nephropathy, BKVN)
%, BIrEBRETHKEAFE. BK %3F (BK polyomavirus, BKV) B KRiE
F 1970 F£12, BT EZEHREBR, EABN ZFE. EXEIAN—EHHR
4L BK #iE, (EEERZE TR EHE WA AT G BIEREN I BB AR, /5 BK
REFERREAMERD, BEBERERENARENH Y SBAGEETD)
BER T, BREANSH ERZARTH BK RERSHEFTRE, KERH, M
T I BK A RAE & BK IR RILE, MEBHEEIIEE, & BK REMXES
4 (BKV-associated nephropathy, BKAVN), HR&SE#E S ThasrekM,
HATEN, BBEARG BK WERENKREERE 39.2%-40%E4, BK A
F|IMAER R IRRLE 15.5%-63.6%E %, BK REHXME SR (BKVN) HRAERE
5%-35%LH (R 1), BBHEAE BK RERLARSHBHEBIRERMEER
A, EAESIEERESARMNEEXRE. BAl EBEARE BKRERLRE
BRNTURSITE. HET, FBIRAEIT BKVN HISRERER € R E MR &R
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¥ BK iR BB IR mD S B T B . R R EIRIE T BeE BBk vE ST
RERER, B2HET, REOKIFEKM T RERIGTT EHREEE R BK RS
Be, BEGETHFIFA—HIN, 2016 P EEFLSBEBHEFESSHRMFE
BEREZERZNEGTIESEHEE: YEBEARFREFHI BK HEBKV) &
GE RN, HEF S E TR EEE F MPA EZ5Y) B ¥ M F — £k i iE 2
24, ek FE(2B) M. R RMEIRNRE, 2EEIERAERS, &
R RERNRSSENEEEEF, RXNEREBIRMNEL. CHIEER
B, fh3E%E (Tacrolimus, Tac) FIEEEREZ54) (mycophenolic acid, MPA)

MIEE A5 B #EEE BK RERE NS85 % YA k2021,

ELFRRFFEEREBEPOLEENFITEAN: RERKE (Prednisone,

Pred). MiatEE®BRESH (Enteric-coated mycophenolate sodium, EC-MPS), LL
KA TR E] (Tacrolimus, Tac) I HIE (Cyclosporine A, CsA). H'ERHEEE
HIL BK WERG T, RN RRME T RNEM L, RIS EMRKRLGY
(MPA) BB FaT 55 ja R A AR FKFFEK ML R B IG ST 7R, K
BITBBEARRE BK WEBLANIRKREES, BT REKTR. L35 2016
1 A-2019 £ 12 AELFRKRFFBERHITEBRELBEVTHIRART TIRK
FRIRERE., 2T EBREEE BK HREREMETHER A RER MR,
M AR EBEARRE &F BK WEREMPRRE—EHESE L.
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Table I: Incidence of BK virus in renal transplant recipients in the world

Number

BK

BK

Country Year .. .. BKVN Reference
of cases  viruria viremia
Transplantation
USA 2010 92 - 22% 7.0%  Proceeding 2010,42,4083-
7'[22]
Transplantation
USA 2012 240 39.2% 25.4% - Proceeding 2012,93,291-
6.[23]
Transpl infect Dis
- o -
USA 2013 600 15.5% 2013,15,202-207, 24
South Transplantation
KO“ 2013 88 - 63.6%  35%  Proceedings, 45,2013,
orea 2975-2979. ]
Transplantation
1) 0, 0
France 2013 240 40% 20% 7% 2013,95,1498-1505. 26
Hong o o Microbial Pathogenesis
Kong 2020 139 ) 20.9% - 5.0% 142 (2020) 104036127
. 2010- 39.2%- 15.5%- 5%-
Overview  s400 88600 4% 63.6%  35% ;
Ourcenter 2036 195 34.9% 14.9% 0 -
20 1 9 . (1] . 0
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1.1 §5FH-
1.1.1 NiEXR
W& 2016 4 1 B3| 2019 4 12 AEWARREFEER#ITEBELBEVTH
RARE R REARER, £difE/FlsEs 195 ARIRRER .
1.1. 2NEE
BHEAGRARBE. WBARAP HIBK . BEERAKMEE/RE
KFFFFERI6ITE 1,3,6,9 0 12 MAARE. MMBArE+H BK HEREILR.
1.1. 3 HEBR#RE
BAEEFHRAKMAL R/ REKRSTE N —RET A, RE. MBtRE
FIRFE BK REBHREICRKEBIESE: WAKET 5HRBTIRIT LR ERIF
KAEFHFEL .
1. 2WR5*

1. 2.1 fIRAE
ZIWAKRFFEEREFREZERAIMAER, 710K K58 Kb B B

£, 7rH7 2016 4E 1 A & 2019 4F 12 AT EBHE AR KR ARE B RIRKE

¥, FFEEENSEENIZE. ARRERERER, WENFEFERUT

SEF

L. BE-REFEE: GRS, 2. S5, 5, M., BRREFE. SMHIES.

JEAE LS

2. BB R BEREMIFE, fHEEF (WELE. BRFEE). BEHENE

Pt le], EHAER R, ERAEME 52 E M AR,

J.BK MEARRMELR: BKREERIIERE. mBFAFHBSE, BK HEE IR

HIE R . MBFFASRK 1. 3. 6. 9. 12 MNBEHNKRERES,

4. BBEAFENERE: VB, SEENRIEEE (eGFR). MhITE & REKMAL

R MK E, RARZGHEELEL. Rt REMAEE.

1.2. 2 BRAR G RERESR
WARREFEEGEEBET L EBEARG WEBA REIH T RN KRk
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(Prednisone, Pred). A ERBEEY (Enteric-coated mycophenolate sodium,
EC-MPS), VAR A3 7 (Tacrolimus, Tac) B FHE (CyclosporineA, CsA).
A RENEEBER O RMTER, FEXN0.1~0.15mgkg, BHHR, RiE
MR ERERATE; KRFEEE S~10mg/d; HEtEERBRES 0.72¢/d. —
BERBHADEI BK ¥, BIEZEHRY (EC-MPS) MHIEH 0.72g/K
BE 0.36g/K, FHERLREMH T RPIMAKRF KSR (LFN) 20mg/ KRBk L

(MZR) 100mg/R . HRIEFEHIETT 7 RI5 M RBIH T REARE, 5 AREASRE
B. BRI (Pred) +HIEMEB A (EC-MPS) bW (Tac) HH
E (CsA) +REKSF (LFND; FIBkMIEA: RERE (Pred) +HEMER®
Ee84 (EC-MPS) +thEEEHF] (Tac) BIFE (CsA) +BRMELE (MZR).
1.2.3 BK IRBAVRM S 3%

BK WEHRI B LAREFEERIBREREWNT. REHME BK #E
HEF PCR-KMIRENER N (BK HEBBRNANE, ILREEEGRE RN
BAREGRA A, Bif: 010-67817816, FEMEE: 20163402071), PRKIMTFE
BK AEBHELL BKV EHEH copiesml Rixk. ZAMNEMBMBHLIEAN 2X
103copies/mL.

1.2.4 X

BK 5 55 FR PR 5E MOV LE PN ERE AN BE AR FRIEFE A2 BKV-DNAXO ¥ 1 /mL;
BK %5 88 IfiL BH 14 & Y AE LR B % /N FE 4 MR 45 BKV-DNA>Q # J1 /L. BK %%
B PRIE & X PRAEFE A H BKV-DNA>10" # J1/mL; BK /R IIE 2 A M AE A+
BKV-DNA>10*#% M /L. G@ME]FREEE, MR BK REESELRPELE
WABIFR, WE X EE, BKREHEENE D E T REHAENTFHE, IR
H BK RBERERA BETUE AT,

1. 2.5 {iEshE

AR FAE GBS SPSS 17.0 (version 17.0; SPSS, Inc, Chicago, IL, USA)
BTG T AR E BRI SRR, B ETELE R R RN FHE L RHEZE(SD
BES: TERESEESESSMILLERA Student t B4 MOLBEAEK L
KA x 2 FEEY Fisher FAVINIZVL; FRIESE Wilcoxon BRI #H 1T 4H (8]
TR, A RRBRNAITEESRER p<0. 05,
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2.1 —RR

BIRARER RS BEFE, 2016 4 1 AE 2019 4F 12 AZE LR KT
EERFBEBETLOLE 195 LRERZ T EBEFAR. EBHIES, HP1
ZBERESMARTEEMSMA. Ko, B 163 A (G 78.5%), &t 42
A (5 21.6%); WAFERE/D 13 %, BRER 63 5. HPRAZESALE
20-52 Zz i8], A 75.1%. H 68 &£ EFE (Lt 34.9%) RN H BK 7
B, 29 2 BE (HE17.6%) MM L BKRE . Hrp, KM RHAANGE 19
Ao SRECKRFEANIE 8 A
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Figure I. Retrospective flow diagram of the study

Identified transplant recipients ( n=195 )

v

Death from Severe

pneumonia (n=1)

Insufficient data

BK viruria ( - ) BK viruria ( +)
(n=127) (n=68)
A 4
BK viremia ( - ) BK viremia ( +)
(n=38) (n=29)

l

excluded (n=2)

BK viremia ( +) BK viremia ( +)
(n=8) (n=19)

Curable n=3 Curable
Improvement n=3 Improvement
Ineffective n=2 Ineffective

n=15
n=4
n=0
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2.1.1 M E5FER IR

FEKRFFEM 8 BEEF, H 6 LHEMM 2 ALt RMILRMAN 19 L8
HH, F 12 ZBMM 7 L4, Fisher WHIMERIERL, P=0.676>0.05, FH
BEMINMREEEEER,

FERFORFFAM 8 BHEEH, WABRDMERA 22, BKERNLL S, 1
LZEBEFRAE 20292, 2 BEEFEFREI-39L, 4 BEFFERIE40-49 5,
1 B BEEMRTE 50-59 % . 40-49 S BEH®E, 5 50%. EBKMEST AR 19 4
BED, WAB/MERRA 19S5, RRFHRAL9 %, 1 BEFFRE 10-19 %,
2 ZBEBERIE 20-29 &, 7T BEEERTE 30-39 5, | LEFFRTE 40-49 &,
8 & BEFUWTE 50-59 & . Hrf, WMAEEDME 30-39 %, 50-59 FHAFikt
B, o3I 36.8%, 42.1%. GERF 2. B 2)
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R 2. RFAKF A SR R H B H BRI R
Table II. Age composition of patients in the group LFN versus MZR

LFN MZR
10-19 years 0 1 (5.3%)
20—-29 years 1 (12.5%) 2 (10. 5%)
30-39 years 2 (25.0%) 7 (36.8%)
40-49 years 4 (50.0%) 1 (5.3%)
50-59 years 1 (12.5%) 8 (42.1%)

B 2. SRFCRRPA S0k 7 Fe 4 58 2 A R %
Figure II. Age composition of patients in the group LFN versus MZR
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2.1.2 BEEEEY

KEKFHN 8 BEEF, BIEHEIHE (Body Mass Index, BMI) 5 23. 2
+3.2 kg/m’; BRMASTERZR 19 ZHESH, BMI N 25.24+2.7 kg/m’s t K%,
P=0.136>0.05, WAEE BMI EEEER.
2.1.3 HA BEBER AL R

SRECKAFFAM 8 2 BE, HLA BLRMEMAI A E 0N 3. 111, 1; BRASLIRAM
19 ZEEd, HLA MRRYAEMAI S8 2.8+1. 3. t 5, P=0.534>0.05, F4A
BEHA SR ABTEEER.
2.1. 4 RREHRNIH

FENAR 27 MR ARIF LR (ESRD) TEBREEHENRRERF, 18
HENREREER 144, S 51.9% HPREKIFH 44, HEE50. 0% B
M7 R4 14 4, S 52. 6%, HASEESRD BB BHEEENERERER
FRRRER. allE'ER. 2BERRE. TF 6 (22.2%) LEENRERER
RILFMHRIEFK, BEARH GERE 3

F 3. RFKGFH Sk T S B E R ER AR
Table III. Cause of end-stage renal disease in the group LFN versus MZR

LFN MZR SUM
Chronic glomerulonephritis 4 (50.0%) 14 (52.6%) 14 (51.9%)
Diabetic nephropathy 1 (12.5%) 3 (15.8%) 4 (14.8%)
Hypertensive nephropathy 1 (12.5%) 1 (5.3%) 2 (7.4%)
Polycystic kidney disease 0 1 (5.3%) 1 (3.7%)

Uncertain 2 (25.0%) 4 (21.0%) 6 (22.2%)
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2.2 BBHEARRE BK REBER

2.2. 1 WREARSE BK R BEER

EFTATRER 195 2 SBHEEEP, F 127 LRERB. MBIREFRBNR
BK 7%, FIHERR BK B A Y: H 68 L EE R PHRMEB BK % &, KRB+ BK MK
BPEMHEER 34. 9%, HPFH 29 A\FAKNELBIRA SRS BK 7, m#E+ BK
FEAEER 14. 9% ZER 5L RAMBEDOH BK R ERPEREL .

(RFE D

2.2.2 WBHEARRS BK ¥ 5 X LI

EFAMER 195 L' BBEEET, B 29 LBERE. OBrEPHHR
BK #i2, Ko 2 BRELEAR, FUHK. H 1 ARBESANARTEEMK,
FUIHERR . 27 LR MREEAS B BK RERRR BEE T, BK RBERK
rh R Y TR R BB AR 3.941. 7 AN A, BK R EE M B R I A
EHBEARE 5.9£3. 4 NA, BKREBERBF AP & IR I8 8 b B A
HIRHEIRE ERE 2. 0£2.4 M A
2.2.3 BREREEZREBNEGRE K RBRRAERRA

EREAERELI BKRERYE, BRBTHIRE, SRMEH—K, B
—, ERFKFFLEN 8 FIBED, 4 BREMRY BK RFER, EETEIN
BRI BKIREEAM, WELEREE. B2 LEELAF BK RENHEET
BRa%, EHKREN, RELEGFE. § 24535 0BF K RERELHER
., RITEM . TEKMIL AR 19 BIEE D, 7 156 LEF MR BK REBHEY,
ESEEEINAMBF BKHRELHAYE, REMERE. B 4 LEEMLKF BK K
BENHREETHRESR, BIFREMH, WEMEGH. X Wilcoxon BRI
RR: W=765,P=0.023<0.05, MAZEFRRTERELSIHEER, TURH
DKM ST FEZH VR YT BK R B MAE AR IR TR FCKERA . FEIFHIEIRI, HMARE
M REAR A BK BRI HRERELHELL,

2. 3 BESRAEARE B &N —RR A

2. 3.1 RBRIFE SRS REN B ENF SR
REKFHERBITTHARG, 8 BEEWXRANRE: REME (Pred) +HiE
HEBRRELYY (EC-MPS) HETEE T (Tac) +REKIF (LFN) HFE. BKMILE

20
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HEHRITHFRE, 17 ZBREYRANE: RENE (Pred) +HEMEREREE
4 (EC-MPS) +f3e 5 5] (Tac) HIKMENLE (MZR) . H 2 L BEERE T
[ BIRT 9 A Gl 75 RN IRJEFA T (Pred) +H A E BB ER Be 4 (EC-MPS)
HEFEHA] (Tac) HKMILE (MZR), J& 3 MAMGEMHTRA: REME

(Pred) +G¥E BB BB (EC-MPS) i3 A] (Tac) EIFEE (CsA) +BK
M3 (MZR).
2.3.2 MpREE R AW WP ERE T RGN

BBWRITARE, SMABENBERKRE (Serum uric acid) KRAGHE B /NER

JEiT#: (Estimated Glomerular filtration rate, eGFR). X+ eGFR F A f&4t. MDRD
AREE. BT —FERN: BEBRBIGTARE, EHEN 1 EHNE5HAZHE
PRER B Ah B /N ak it R I BH B A&k
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R 4. HHIBIT T RIERFOR KL 5ok T S 4 B2 i i PR BR 2R AL
Table IV. Changes of Serum Uric Acid in group LFN and MZR after switching

treatment
Serum Uric Acid (umol/L) LFN MZR Value of P
Initiation of regime 335.8(112.4) 317.1(118.8) 0.709
1 month 341.3(68.0) 350.1(65.7) 0.755
3 month 319.4(100.0) 318.5(57.4) 0.977
6 month 314.0(115.4) 309.0(98.8) 0.910
9 month 342.4(74.8) 316.3(75.8) 0.420
12 month 323.5(35.9) 350.3(57.2) 0.234

& 5. BBIRYT 5 RIERFKRFL Soknb 7 A B HRiEE T /DRI R L
Table V. Changes of eGFR in Group LFN and MZR after switching treatment

eGFR(ml/min) LFN MZR Value of P
Initiation of regime 70.5(22.7) 81.122.7) 0.277
1 month 75.0(24.3) 66.9(21.3) 0.395
3 month 74.6(29.9) 70.3(19.8) 0.662
6 month 78.3(29.5) 70.7(23.3) 0.476
9 month 71.2(28.4) 69.8(22.5) 0.889
12 month 71.2(24.0) 68.9(20.8) 0.802
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2.3. 3 R ERMEARENTELIER

BREEEREEAMN T ERTNMAKRE, MEFETEEEERFELY
M B EIR A . MBEVTHA I b R E R M MBI B HAERE : BEHRBITH
RiE, EHEEN 1 EAE5RAZHETER ] M MZRETHEE.

R 6. HHBITH RERBKFA 50K 524 B3 i SE B 7] M 253K BE G
24k
Table VI. Changes of Tacrolimus blood concentration in group LFN and

MZR after switching treatment

Tacrolimus (ng/ml) LFN MZR Value of P
Initiation of regime 7.1(1.5) 8.8(2.4) 0.068
1 month 8.8(2.5) 8.1(2.5) 0.548
3 month 7.1(0.8) 8.1(2.0) 0.161
6 month 7.1(0.9) 6.6(1.4) 0.389
9 month 7.2(1.1) 7.1(2.0) 0.904
12 month 7.8(1.7) 7.0(2.0) 0.311

2. 3. 4 RWKHFFA SO RA M HEXRI KR
KREAFE 8 FIBETE 1 FIREHABRHEL, REMSSLRALYE
ST . BRMES RAMBREWZERE, 19 FlEELRBIAHMXLEREL .
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= ##

BB EERE AN LRAE SRR R, ¥ S 7 257l Hl
R ThEE, FIFEEEDRLTFRTRS, ROBESREHERHAE. AME
VBB EEEHBEAFLEREH, BIERES, REF-UEREAEEEER
FHHEEKRT. H4y, ERRFMNEEFE. EFFRBERSHBELTREABWRL,
LA RE IR TR TIREN, BENEEFEREITE, FEISHB0RRE
FLEHBE. KEEHE, FEHVERE, JIRIRKERTIBUN, BEESER
KHIEEL. BE, BESHMISHBEERETEE S, SBERAEHREX
BN G BEMARE R, HEFBERERBRLRE LA, 2017 £EER—
TER P47 7 2008 £EE 2013 SEHIA] 593 BIER /M T 20 SHEBHEESR, H
B 260 FlEEHH 660 FlRGAHRERT. Ehil)FERERREEG (16.6/100
NAE), HIRRFHRYL (15.6/100 N/F). BBEEBEMNEREEQHE: BEN
FER/N, HLA SBEER, HRSANREMNHF (CNIs) BT EARNERAEER
MARMTER . AREEFBRLLEBMS, %R, BREAGER. Wk
BEAARELS UTI RIS, TRABENNERS SREBMEXNER
B RSk B BRI B KBS B ) R TR, (HE4H MRS (CMV)
BRIERESS 6 A AR E. 5R3HXIERS %A% 1600 TEXIT (933 B
TNE)., BBHERERLATENETRATARAEBEEENENZTH
H, TEBEAGREEENTBEET R,

3.1 BRHEAR BK mERL

BK % & (BKV) BZEHER, ZHERTABUR, EFEANBRYLBKY B
ZUBRREFE . DA EREIEER T BKY EFBUE, #TRKERS . £5
BHEEET, BK RENBER KBS 25T RALRRYG, REFH BKV
%M F7% (BKV associated nephropathy, BKVAN). BKVAN 7ESCik 28 5 R
REL, EELEREBHPRENL. FRFAME— 58 & BB HEEMR
%% (COPD) BEMMFHRMBEARRE 9 NA REBNL BT AEHFRIE
BEThRE® ik, RBER. BREABHESIEY, BREMMLEF BK HEFE PCR
E/KERE, BHESERIFSE BKVANF, %8B BKVAN HRERBSBEARE
TR NAE %
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3.2 BREARE BK HmE AT

BK MEEAEEBEANE 3-12 MR KREEESP. 2017 FXNEBERE T
54 HWZELEBBERGE REIUR BKV . BKV KA BKV MUAEFIF (8] F
NS AREBEARES (1~14) B. 6 (1~18) B 7 (3~12) B, K#FFH
27 L' EMEEE YR HIR BKV R, I BKV FHE AR E 2 B A S BHEARE
3.9XL TR 5.9£3.4 M H. BKER— MY SMEWF RS, RaFBE
RIEBEERIN (85 Ra s R EMHEX . ERFRITBEEIRENER T, Rkt
AN S 0 32, BB T 7RI BK 7 I A0E . IR
3. 3 EWMAKFHATT EREARG BK MBS BRI
3.3.1 RBKEFAT EBHEARE BK B RN FIP TR BN

SRECKHFR(LFN) & —Fh B G JUISTEE M 00 & O B S BT A4, e E 3540
# B KRR T AT, S RMASURREEINSF (CND BAthRE
H. LFN {EA—F Z S B S B HIHIFR, 1998 St A Fiar ERIExTT
R, RIS e, KL LFN BB FURSIEM . REKETLISBITE
HHHAE (Cytomegalovirus, CMV) By, SHEAMTURELYMEL, KEKEK
FEPREERA BT MRS DNA &K, METIHHRSER LR, £X
B AL, SRECKAFT LI KRB N CMV FERES. 751K iR 28 i
H, SRECKFFEER M) BK 78 DNA EHIFIEERIE, LFN 68 2 E M4 HIV 48
KM AR (HIV-associated salivary gland disease, HIV-SGD) 53 Mk iR 40 B
TP BRI BK FiE TR SRECKIFRRER B IEMBURBEN, TR K4
8¢ Vero ZHMIHE:FF 1 BUJEEHiE (Herpes simplex virus type 1 , HSV-1) #4TH
Pukie, FRFZH HSV-1 FEEFERBERI, R rh e B sk
BRI TR IE S M3 (Respiratory syncytial virus » RSV)) BEHIFREE
P, BERBINHIE A AR AL BEFERBMED . SR R IR SRR
WmE (HIV) Ahumdimtt. RECKIEINEE S, ATED BR HmEitH
YRR, RELEFRFER. BHE/ NI BK RELDAFIREKS. 24
MAEHARKI, 5REKFET LIFmESMaER AR, KGR Uigse 2 R
FFRmE (HBV) MEHIDY. miE—TUksbR AR, LFN 1564l E
Z LR REmERIRIRE, WA RS eEslEEE HiF HBV (s

25
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B, RECKFEH A, WRRSENBHERE ZHUFARERENILE, FES
ECIE R A 1 B % E AL IF fnsa i il .
3. 3. 2 R MKAFRTT WBEARE BK KB BN IRKA I

AR S, REKFEAIEHIREEY, ERENRRNAYS, 7L
G PREE NG KN A T B BIEAE BK WERLEHEIT . X TREKRE, B
REREZHRTREKFFETBEBREARE BK RERERSIFN —8, B4
WRRFEKIFERT BEREANE BR mERLEPRHUIER SN ER, Hif—5
K RUFERAEEY . ZRAGITNETE 9 ANEIBH LM 3 NI ., Kb
5ANEIBHER AR, KEKRFERTBEBEARE BK RERGF HIER X
AERE, TOHA 4 A EBEGHE HREKRHET BB EARS BK REBRERE X
B. FFE, BB REAE TRUNS L, 2 DRTHEEH RE HRECKFFETT
BREARG BK RERERERN, H 1 THRBEEL: REKISES LR
KFHRITBEBHEARSE BK RERRKITHER. £—REHIHEE RFIRES
B, SRFOKFHRIT 4 HIEFEBBERE BK WERLNEREY, £ BK HEMH
KB (BKVND BIWEShHHEC S RBCK R AR £ E S 1897 BKVN AR

EATARBAFTHN 8 FIEED, 4 BREFME T BK HEHEN: 24
BEMB S BKRENREE TRES, BHREN: 72 LE8F0B+ BKKEE
BEBLHERWN, BT L. BHKE, EhORFEKFIETEREARE BK K
BRELHESHEREN % HEERN SN BREE. EZHHMHAS, KBH
BEBRELTFE 60 ZRREKIIRELFEREARG BK WERLHEITKF
HIERF R, ERITFTE D, RECKFETTEBEAE BK HERLHHR
HEMNFERATTREERFEARHEHTE Q0mg/R) AR. MAFIEMSEAREK
1, HREMERWMBBERN, B2, XX, ARG RESESE
i, R FRFKFFET EBHEARE BK AERLANEEFNBERIERMER, FE
B — 5 B R HRAR AT BE A FE ALY BRBT FT R i — S .
3.3. 3 REKIFIRRRIMER N

PR ERF KR FEENAHTHXBHERT R (Rheumatoid arthritis, RA)
BIEIT . HERLMARRMABKTRE. O, Rk, RS, FRESE. 480
FHE. kB, T RSN, ERTEBEARE BK REREMIEREERS,
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AR MM S 8IE ASERED), ERANMAT S, F 16 EFRARK
AR5 HABEEERL, NEWREA, SERT  AREERNUAEN R R,
N 52 R

3. 4 BRI GRTT B ISHEAR S BK BN A XM TN

3. 4. 1 BEREIT FATT B RBEA S BK B RN #/r SR BTN

DRIEST R —F KM E RIS, RETRARIA, $RAERTHRAES
HEMIAER. EHERHAT, KIAEEFRENGHSHREEE, $ATE
BEAEREMNF AR RIUREIETT. AU KM, BREESLEEXT IBRS-2 40/
O EF% %3 (Foot-and-mouth disease virus, FMDV) E#H|EF B KRS
T, BRMEST R 4R Xt O B R B A PR B RO, B T R IR M S S R
F L2 E (Caprine herpesvirus1 , CpHV-1)) EFHFIFRFFHRL., BN
B ST FEXTF A% 11 B (Herpesvirus 2 in humans , HHV-2) 1R &I
H1E AP, BRI R BA e iH SHREE e, ERRSERS, HNABER
EREREREIT T, BB T REFMBER.
3. 4. 2 BREST FTATT BT BK BB AIER AL M

RN =R S EEmEREAE (Mycophenolate mofetil , MMF) 25X, —Ffhiz 4.
iy 2 R R RZMHR, LS BERERMLGENRZEHEEP. £
JEBIRPR N R o, R BRI L FE A A — Fh S B DI 7wl LA HI] CMV RN E
#, EHIBEZER CMV R, ERFFR S, KM RAR 19 fFlEEH,
A5 ZBEMABT BKREEN, 42 BE MR BKHRENEEE TRESR,
WEMAELFH, BRI EAERIT EBEARE BK RERLEHENSR, 7
FREREREMBREA TN BK KE. SHRNOTFTMHELL, BE—THAR
Bl R FEARAE T B Ath 7T B | L AR B R S AN B TR R B BEAE A I =BT v S
%=k F BK WERNEBESZE BK HERED A BK R MAEERAHKRIE,
3. 4. 3 BRMEST SRINS BR BIAE FR VR4

PR RHE LA R RN ERE: BE. B8R, N4ARSE. FoRRE
BRBRIE. BRBHED), EAMALE, FAERANZERLT, E2NETH
&, JLFRERIERBFEHILR.
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.5 RIREARRE

I T A RR M . BT PR A2 i 58 3 1E7E IR FH SR UK R B R M 17
%, BRARREEBRENRIMES), BE, BRABRIMN—DREENBEF
DERE, BEBT BK HEEBEARE BAEMEMER, RINREEBHEHIERS
B 27 B A . JEZ P OEEHITE RIER AT A RIEEX LRI .
3. 6/h G

BHEARRE BK RERENREZRE. BK HEBEXESH W52 F I HLR
5, BRLBE BKV HxHER (BKVN), TEZMBESHKIEES. 458
ARG HH B BK B REEHNN, BRrEn EREER eEMmHfmE
H4EFH MPA RZWEFE RN B &I mER Y, MR IREBE B KEN %
BREH, TEEH, REKISSRM T 25RiETT BB EE N BK RERL,
R T —ERTR. ZHAEERAME MPA 252590 R B& SR FOKFR K
M7 B RVRIT BB E BKREES, B8 TIRFIITR. BAIOTRIERIE
5 E (Tac). KFIEEHMERAEHIES (EC-MPS). {KFIERFKFESUKME L
R RKEBREURE TR EBERAGEENREREEN. BBEASEEL
& BK MEBHERE, KEIIEHARTREKFL. RIOEEREREMTES
(Tac). KFIEEMBREHEM (EC-MPS). FIRKERE. BRI (MZR) %
BT RIEABBEAE BK mERRENBITHER, LT BKAVN, RiFEE
Zpoil- i
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ik : BEREAS BK HEBBRMEGA

WE: SBERBELRNENIRREENTE. BBEARE ¥R %R
MHZEY, VRS RINRIRT, ESMIS R EEBEF~ERE. Kb, B
BHEARE BK RENHEE, £8 M LETRESS, BABHEEEMH, X
BK RWEHXBERALE, RATRBBETURER.

X17: 5%#, BK%E, BK HSHEXHER

B 1954 X HNG 2 B E R ThEITSR ERELCK, BHRBHEAEL X 70 £+
A THIRMERY. STHE EHE 90 F£48, FEE Bl R 0 h K R
A, RS T EBREAREREENEER. 4, KEBEPLEBHE -F7
EEER 100%, EEBEASZHFERENREEREY. SBERE BK ##
RIEEOE RS, MERMBEBIIENKAEE. ZXH B S BEARE BK
RERRHIBHELETERE.

1. BK SREBRYE P FHE

BK ##&F (BKV) BTALKRZSETHHRER (Papovaviridae) ZHERERE
(polyomavirus), | ZHFETBHRAFEEMER AN, BBREASE, KT,
ZR, &, RFNSEZFEYC. BK REEVT 1971 EN—LEBHEIFHER
ERENBENRBFERSEY, T BK mEMNLZEZELFHES “BK.”
fr&¥. BKV B2 —RHLEAEMDERIR DNA HE, B EMNETREEDR
DNA Bl S5 RNERZY 40.5-45nm A=FhEEMFREBRIER (virus protein,
VP) VP1. VP2 1 VP3 HAHI —1+H1E. DNA H#Z 5300 MgE (base pair) Xf
R (NCBI £2#%F%|: NC_001538.1). BKV HIERAFZEThEED N 3 MXE:
(1) B#X I (early region): 4wAEK T HUJE (large tumor antigen , Tag) F /]
T U/ (small tumor antigen , Sag), WHIEFPIRBAIFEML. BRI AREE: (2
M HAX 4 (late region): #if3 3 FRE RS EH VP1. VP2, VP3 R—HMiAWE
B (agnoprotein); (3) JE4miE$EH|X (the noncoding control region , NCCR):
AR E R, ) EE R RE R EE.
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2. BK I EBREX M BRI TREER

BKV FEZLIFRELRE, RANGEERTER, AEFEBRENE D
LR Rig ERFU. BKV BT H LKV SHERER RS, NMEGBEIBEER
i, BKV BGLEEAGIEMER; S3NERZEIDEEGREE A T RZ MRS,
BKV KEEH], BIHRAGEEALAR., 4, BBV E— RIREREEIT LG
RAER . ERRAB T BK WERENREE L, HAEENED 90%MAEILE
BRG BK W&, F5E—ERHAREERE. SAFLTFERAR. R
Y. REHREBEZESHE (Acquired immunodeficiency syndrome, AIDS )+
R G i 259 WIT RAR B EREH, BREANENR BKV A8 80E F-E
th, REHE. EBEARE, HTREMHAEONNAE, BRENE N LK.
FRE& E R i BKV #B0EIEEL, KEEH, WEHRKEEH RS BK HERK
fE (Viruria), JREAMAELRPRME] BKV, B84 BK HEMA (Virmia)
Bl, BKV ZE BT REE K], SFEEPNERRER. FEZH, MUEH#HITE
FE, BN BK RS SR (BK virus associated nephropathy, BKVN) 19,
HREEN, BKV RRRER. LCEREHEHI, 2010-2020 417, BK A
FRIEMIRREA 39.2%-40%, BK REMAEKIAAEA 15.5%-63.6%, BKVN
HIRIRZER 5%-35%.

BK /R EAHXEEH (BKVAN) MEKRERT 7N, HERREARE: #fEm
& BKV FEtE, = A A4 HE HLA-C7 (human leukocyte antigen-C7,
HLA-C7); BHEFZERIE: HLA RILE. ABO MAERE . HiF R bk /7
FHfE, REENBREIYE: REREGLHE: 8. BKV MEAHERE. FR
T REMHIT EMELZ HLA C7U720, 5% s /5 5 BN F A B /E FH , 3£ F{E3# BKVAN
HIRESKE. EIEE AR K HAR LSS E#4HE (solid organ transplant, SOT)
BARBIFLE BKV KBS, BB K4 BKVN, X378 BKVN 2 —F# 1 A%
. X BKVN RIAmHLE, B —f “ Zix3TEHRiE” B, B BKVN FIRAER
2 | o I /45R i P EE VE R0/ 2 M e B AR A B R RO TE B A M B AN B T S A
#HIHEE/NE LM R BKV XEES], XMEXE{RH T BKVN k4.
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3. BK B B RIS ERE

BK R EBE S N EERH RKESH], RERNAEZA<HI BK FEARE,
XM “ B IE4M” (Decoy 40A8) 22, 6% RIS T 114X Decoy 4
HLTT LR #F IR 7R BKVAN, ZERBERZE T8 BKVAN SEFERM/E

(positive-predictive vélue, PPV) #54 25%, TIFMETRA{E (negative—predictive
value, NPV) A 100%%],

BHEEERERLERISE BK WEMXMEER (BKVAN) KIEiRER.
BKVAN RIEFFIE A 73 A=) SRR (AHD. KEH (B ) MEE
E4E R ERA N (C ). SBEdai SV40 RATRZIMRE AR EERIE,
FErT BKVN B2 P8, TR B 8m EX IR0 1, BKVN 553
PEHERF RBLARVRE, FUERBURERN E/EREAN M. 2T RN

(acute cellular rejection, ACR) 5 BKVN W& FI1RH, EAWEE flREHTF,
¥IRBL 9 B kB0 BN 3K A0 MR v

BHEBERRE BKVN HEintE, EEANFERE, FK BKVN HLLi2H
FE—EHEZMMIKE. BEREREEARERNRE. LB+ BKV HEE,
FEITHRIR. 28 BRVNP2BL, R VP {5F RNA & EF§AK BKV i
R HITERFEE, 7T LUBE BK B FRAE X MAE, SR BKVN IR £ 5 K R,
RERGSBIBEAEBE, SIENATEEORRE, FEBEBEDMHF

(plasminogen activator—inhibitor, PAI) #i\ A2 BKV &S B/ MERGH—F
A REMAE R B EAREY, WA SRTM BKVNEY,

4. BKVN RUTRS

4.1 BKVN RUFRS SRR

£ BKVN B E R, RETEHAEZEET BRBEMBEERMN, BK
REMERAMENZERTREATA BK RS MEREAENSE: BHEE. 25
REJREME) HLA LS. ABO MEARE, FB/HERRMIKRE, REFAER,
Wb RS/ BREERG: REREAENRERRE XL, BERE, B
ZRERBERE. BEEARBEFIHTRBE K MK BK HEHE.
4.2 BKVN fFE/5%

FBEAERHE BKVN iR EN AT #7539 PCR (Polymerase chain
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reaction) VZ&EHAM MR K A x4+ BKV WEE. EBHEARE 1 £ BKV
BEEREMEEE, BUELSENARN K ZEE3ANMARI—IK. AR
T BK RERAE, BK WEIMES ESHHEETRRIE (PPV); HfiR+ BKV 1
EBHN 0~10' R, BWEYMM BKYV 8% WL, ELSMARM—KR, R
B S IHIF R, LM BKV BMEE>10' K, BUUTREBERIE
¥, Bi#HE X BKVN HIREPY,
5. BKVN RYSRTT
5.1 BR{E SRl R

i E SRS EBEEE BK REBRLIEKISITIER (2016 RO #EFP: 3t
FisWiBH# I BKVN, FOZURD GBS BRaEImHIRemaaKk
B #E R E AR ARNENRER, SUS45 2 PR EEHIH77 (calcineurin
inhibitor, CNI) ##AKFERFZ KR, B GEZFZmMES (mycophenolate
mofetil, MMF) EZ#IRBRFBKFER/BT ES.
5.2 iR BIATT

L7 5 R R INHIRIFIE, BK RBMEAK PSSR, WTLEEMA
FUREY. BRI CH ST IEAREBIT BKRERY, (BB RIsh= KR UHE.
BEHL3 BRI PRI 75 LUE L BT s R =2 e .
5.2.1 MRS

KEKSF (LFN) B—F_EM R EEEHIHIF, 1998 Fk#tER FRT
KRBRTRBI, ER—FERMHFE R EMATEY, WTHI% B MELHBM T
HEMRIIEE, SERMEHREFEDRF (CND hEERAFIEEREE. 3t
E4ifRE (CMV). ARGERIGHRE (HIV) FESRESEATRSHNT
B3, RECKFAF REMHATREER, THTFBEBEAS BK RERLEHE
¥ . 2020 #F Laila Schneidewind % A R4 1T T RBKFFIEST BKVN 57340854,
SRS 9 MNEBMER S &IV 3 AN ATIEHEMEMB R, KPS AN E B
RBHER, RECKISE BKVAN WITHIER MAE R, THA 4 A E B
BIRH LR AR FK X BRKVN FARRIIEITEA . FIFE, 2 TIATHEMEAT 7T th15 H
KEKFFHX BKVN FRURMAITIER, TWH 1 TSR R B HERPREK
F$7E BKVAN VRIT FIRIT B IR ZEZRTHIB S, KEHBETFTEZ LA 60
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mg/ KR FKEF LU EIEIT BKVN /K FHERRE . ST KFIE DA RFERKER
AEYHRTARRNSHEMS, EREE. R, IR REBABERRE.
Bl B RS, XHIRH T RFAKRIET BKVN ZEIRK+ 10— B RA.
522 AXES

FEZ B+ (Cidofovir) R—F#MHI7HE DNA KEBHMIETREEREL
¥, ST AEHRFEE (CMV) BHRBEMIFIER, SEMAEEREM I B
B A2 R #E (HSV-I. HSV-ID. /KE-#ZHE (VZV). EB HE. AZ 6
B E (HHV-6). IR R AILBRFEHPV)INE RBIIHER., ALE
FEMRABBBRUARLEERER, aTERBYEARNKNLENEK, B2
BHRAUEEFHREERALY, EEFRTHESRE-ASLHE—K. 2016 K+E
TSR EBEZHE BK RERRIGIKSTREHE: BEEFHET BRFEMAX
PSR B KA 25 RN 0.25 ~1.00mg/kg, 1 ~ 3 ARIAEIRE. L&
FHEXERMEANEEN, SBEELIERE. REQKREYEE, BTEBHE
RIENAEA EHEEY, RE T HAERKFAIMNA. 2014 4 S.A. Kuten Z A/
—IE B R RECY, 75 BEBEAR BK RERLABENAREZESE,
53 ZBE (71%) B 42 MR (WoAEEERN 2.1-93 A B) HER
T BK H RS, EEZ XHERENL X BRI R € £ 87 BK REEALEH
HIREIER .
5.2. 3 BN RERER

B BKIEST % Z Bk E A (Intravenous immunoglobulin, IVIG) B2 M\ET 4@
BRI E PREGRBHIER 1gG MBEHIRL), FHEB MR NmNEE
F, BeREAGRES, THTFHRTAREAMREQRIE, BTHTHRTE
FEAREE « RBERRLE, IVIG EA AL IR B, 7T LAESE S+ F1 BKVAN
BEMRPREFEN BK 7E, TRERKOLBEBRAFNRERE, &E
BKVAN TS . 2015 €€ D. Vu SRR, IVIG ¥JT BKVN 2 Z2H BB,
Xt T PR S B P I B AN & SR UK FFIR 7T T AH BKVN B3, IVIG FT LIRS
IEBE BT E L. PELAEREBETZE BK REBRRIGKLITIER (2016
WO HEZENMNEFIERN02 ~2.0g/kg.
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5.2. 4 WEEERAIER
FEEEIEHAEER (Fluoroquinolones) & 20 4D 60 R AKIMHIFIEZLY
SENTEY, BUEERERLER, FAEAAHAEREAZEZR
(Deoxyribonucleic acid, DNA), ##] DNA [EljicEs, FHFS DNA 5%, BER K E
H, NTIRFEFEMEAV. IERFENATHRITWIRE. HERGE. 1988 4
Portolani % A\ 7E Vero 4035 K I ENE B (Nalidixic acid) FIFEEEL (Oxolinic
acid) AP BKV FIEHHY. BE/E RS AN SE S mE K514 R Bk KYE
§7 BKVN, {B&RAFA—F, SZFEYXBH AR HEEERALZ Y BKV
BPRAH K.
5.2.5 BRI R
Bk ML FE (Mizoribine, MZB) F 1971 £ HRM B AR E —5 L (Hachijo
Island, Tokyo, Japan) TiEFRERFEE (Eupicillium brefeldianum) H$H2EXH]
Hsk, &R AERT OASKRENIIA RU, BRI =R —FRIkmZHE 25
W25, BATLOEE RN A R T SRR MR B e, TE 1984 R
H A BT HAEE A BB Mm-S, ERE, WL R R REBEEE
B4R ERAEM, kT RR—FRe, WEEF. ARWAENHN, |
NEBHEARGRME BT RE MG RE  FER A F Gk N B S B
ARJG BK fRHIBRREHIBT AT, BB T REFFITR. 2018 5 X. Yuan F—~ B0
B AR, EEARENFTRD, BEHRE (MMF) HiRANRMT E
(MZR), FJLME BK BRI MAEREAM,
6. BKVN KB
BT EBEEEFELS RASZENHZY, BKVAN £ dRI7EHRE, &
JEAN T UM AR BKVN MR R e M S B ARG BE A0 m 2GR E
i LB RASE G /MRS R, BREEHAEE M RENHEE R RITFHEE
BIhee; EHRMM. R BK mMKEE, 7B BKVN MER.
7. RE
BEREAARBEREREERET RGMEEAE, BEFEEHREH T8
BHESEAERGTZNA, SRS EEREE, 21 #HE—PMERWEFRE.
BEBEARETELERE EMRF, &R R RBEIIREE, SBITFE
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PESBURREAEEANRNERE, SEHINEEUERER. BK RENFEE.
BRFEREEEBEARE 1 FR, AT FR, BKREAEBEH, BAHB
S, ARRIEE, #H—P KRB BK RBEMREER (BKVAN), &
B A KIS, BETHRT. 6T BKVAN B9 E Z 5w G5 #H) 7
HIFIR. EEDERMEFFE, &ISBHEERMNFERENRE. ARTHR
BT SEBEE R RNARE, RESBBEBIIENER.

HEIEMEIT BKVAN K7 i%R: BRERIFNAEEN RAMHRE, HEEE
B BK fWEHIES. HETIRK LA IWASTRBEMIGEIT 7, IREKE.
FIZAET. PKIEALIE., B R R REOARERHEEIIERSE. AMEBHE
FUL I TER Z 2 RABEH A8, FERMR. 0. BRI
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