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3.今後の研究計画

To det ect BK virus in carcinomas because BK virus is a pot ent ial oncogenic t umor virus. 

To detect JC virus in urine samples from the renal transplant recipients and urinary lithiasis 

patients， and then analyze the sequence of JCvirus genome of positive cases. 

To collect urine samples of the renal transplant recipients from China and detect BK virus and 

JC virus， and compare whet her t here are differences between in China and in Japan. 

4.指導責任者の意見

韓先生は日本に来てから間もない期間に片言ながら日本語が話せるようになり、大学の雰

囲気にも慣れてきています。 BKウイルスの研究のきっかけは移植後の患者で尿細胞診の中

に封入体が見つかったことが契機でした。形態的にポリオーマウイルスと考えられ、 BKウ

イノレスと同定されました。韓先生はこの症例をきっかけとして、他の移植例やコントロー

ノレとして結石症患者の尿沈さや組織を用いて BKウイルスの検出を試みました。さらに陽

性例についてはウイルスの型を RFLP法や配列を直接決定して詳細な検討をおこないまし

た。短期間の割には着実な成果を挙げられ、現在別のポリオーマウイルスである JCウイノレ

スにも研究が広がっています。さらには論文の抄読会や病理診断の検討にも加わって精力

的に仕事をこなしています。

指導責任者氏名

5.研究報告書

別紙「研究報告書の作成についてJに倣い、指定の用紙で作成して下さい。

研究発表または研究状況を記録した写真を添付して下さい。

※研究成果を発表する場合は、発表原稿・抄録集等も添付して下さい。

※発表に当つては、 ETfra，学'111;盆lJtJ.成金jご• .k~旨を明記して下さい。
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一日中医学協会助成事業一

腎移植患者と腎結石患者におけるBKウイルス車型の感染率と臓器内分布一

Abstract 

氏名

中国所属機関

日本研究機関

指導責任者

韓桂捧

ハルビン医科大学第二病院病理部

浜松医科大学病F却青理部

助教授 三浦克敏

We ∞Uected urine samples of renal回 Z時 lantrecipients and urinary lit:脳部ispatients and経路uespecimens 
fromau旬'psyindividuals re目ived目 naltransplantation. 327 b槌 epairs ofVP1児 gionand 149 base p組問oflar酔

T antigen were amplified by PCR and nest息d-PCR， respectively. 官leinf配tiverates of BK吋rusare high 

∞mpared加 normalpop叫ation. BK virus subtypeおpredominantlytype 1. Immunohis加chemお句伺n
identi命BK吋ruslocation∞mb白血gwi出 his旬Ipa也.ologicchanges， but i包 sp師五dセyis questi.onable. PCRおa

sensitive and rapid method for detecting BK virus after renal transplantation beゐm 血.ehis旬Ipa也.01暗悶I

dem.onstrati.on and provides a u民fulopinion f.or m.oni加，ringimmun.osuppressive也erapy.

Key問 rds BK吋n溜 renal transplantati.on urinary li白血sis

Purpose 

N血aryBK吋rusinf白紙.on.0∞urs during childhood. After the primary infecti.on，血e吋rus詑m泊nslatent in 

blood田Us釦 d恒也.eurinary tract， and回nbe reactivia旬din回me∞nditi.onssuch錨 immun.o∞mpriseds旬旬，

P問gnancy，and diabetes. In 四回ntstudies， BK virus and JC virus have been i皿plicated槌 a回 U田.ofinte四t柑al

nephritis in renal transplant recipients. Immun.osupp四ssivetrea:回entwi也 tacroli皿usand my'∞Iphenyla也
m.ofe凶 appears旬血田部e也erisk .of viral四 acti羽ati.on血renaltr，祖母lantrecipients. F.our BK吋nぉgeno勿pes

with characteristic amino acid at VPl gene product are iden凶 ed. In.our自民世也，we四vealedBK吋rusinfecti.on 

in renal transplant recipien旬 andurinary li出i邸 ispatie胸， resolved BK由 18subtype and determine DNA 

田quen田.ofVP1回 gion， and sh.owed localizati.on .of BK virus in也suesby i血mun.ohis旬chemお句 andin situ 

hybridization. 

Materials and methods 

1. CoUecting urine samples and au加psyparaf五n田cti.ons.

241 and 113 urine回mples企omrenal tr田町lantrecipie蜘 andurinary h也i槌おpatie臨. 12ki，血ey即位.ons，

121ung seCti.ons， and 3 br必n舘 cti.on邸 from13 au加p可individuals.

2.Pur姐伺.tion.ofDNA企omthese samples. 

3.Che必ngDNAstatus by beta-gl.obin ampli宣阻.ti.onusing PCR. 

4.A血plifyBK吋rusgenome by PCR. 

F.or beta-gl.obin positive DNA， 327 base pairs from BK virus VP1児gionwas ampli.fied using urine DNA. 149 

ba田 p泊四企omBK吋ruslarge T region was a皿plifiedusing au加psyspeci皿ensbynesぬd-PCR.

5. Determin泊gBK吋russub勿pe企omVPl gen.ome by res凶.cti.onendonucleases digesti.on using XmnI， RsaI， AvaII， 

andAluI. 
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6. DNAsequencing. 

PCR products we児 seperatedby 3% ag:位。舘gelelectrophoresis. Bands ∞m 叩onding旬 BK吋rus吋ralcapsid 
protein VP1 products were cut and dissolved using Geneclean kit. Sequencing reactions were carried out by 

sequencing kit. 

7.ImmUI由is旬chemi回1detection ofBK virus by anti-SV40 T antibody. 

8.Detection ofBK吋rusgenome by in si同 hybridizationwith BK virus whole probe. 

Results 

1.twelve of 71 s ・globinpositive renal transplant伺蹴we四 positivefor BK吋nぉVP1児匝.on，血which11伺蜘
were type 1 and 1個目お typeIV. 'I¥vo of 20 s -globin positive urinary lithiasis阻民sexp即時edBKV VP1 

陀 gion，which we四抑e1. In 13 au加ipsy回目sofrenal tr即時凶tation， 7 113 were positive for BK吋rus，

7/12血血ekidneぁ5112is involved in the lung， and 113血血.ebrain. ~恒le由民S叫匂 wereshown in Table 1，2，3 and 

Figure 1，2，3). 

2.τ'he田quen偲 sof one renal transplant recipient are∞nsistentwi也BK吋rus.

3.1mmunohis加chemis句 showed也atBKvirusw部 l∞atedin the nulei of加b叫町epitheliumand interstitial目1Is，
but non-叩ecifics旬白血gお∞，nspicuous. 'Irue positive偲 llsshowed enlarged nuclei with ground -gIass 

ap戸町組問.(Figure 4) 

4.BK virus cannot be detec飴din situ hybridization 

Conclusion 

1. Rate ofBK吋nぉ凶即位onin跨 naltr，創lSpIantationrecipients (16.90%)釦 dinur白arylithiasis (10%) is higher 

than位latof normal population (0.3%). For autopsy但田s，the infective rat.e of BK吋rus(53.8%)おmo即位lan

half回ses.

2.τ'heBK吋russubtype血児naltranspIant recipients w邸 predominantlytype 1. 

3. Immunohis加chemis句ris a u田fulmethod for de飴ctingBK吋nぉ location，but its specificityおquestionable.

Evaluation with histρ，logical changes is ne田路ary.

Discussion 

BK吋nぉasa human polyomavirus has been a田ociat泡dwith urinary tract s胞nosis血児naltranspIant patients 

and hemorrhage cysti出血bonem町四，wtranspIant patients，対rusisolation and Southem hybridization analysis 

demonstrate the kidney is the main sit.e of BK virus lat.ency in healthy popuIation. however PCR田叫ysisindi叩.t.es

that BK virus estab1ishes latent infection in multiple organs. Latent BK吋rusinfection of the四nalepitheliu皿お

reac佐vat.edby immunosu即時田ivestate， leading旬吋ruria. Asymp旬matic吋rur担wi也 BK吋rus∞cursin 0.3% 
of non-immunosuppressed patients and 10・45%of renal transplant recipients. 0旧民S叫旬 are∞nsistentwi也
these results. 百lehigh infective rat.es of autopsy個目safter renal tranplantation demonstrate位latBK virus may 

伺 U民 graftfailure. 

Li terature 
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2. Hirsch H.H.， Knowles w.， Dicken皿annMぷ也1.Prosperative study of poiyomavirus type BK吋rusrepication and 
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4. Li Jin. Molecular methods for identification and genotyping of BK virus. Methods in molecular Biology， vol. 
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注:本研究は. 2003年4月24日 rr第92回日本病理学会総会JJにて示説発表しました。

作成日:2004年3月 5日
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Flgure legend 

Figure 1. The electrophoresis results of PCR products in renal transplant recipients and renallithiasis patients. 

327 base pairs of BK virus VP1 region was創nplifiedin BK virus positive c出es.百lenumbers on the images 

stand for the number of patients. T: renal transplant recipients. S: urinary lithiasis. P.C: positive control. 

N.C: negative controI 

Figure 2. The electophoresis results show restriction endonucleases digestion of PCR products for subtyping. 

Left image of 2A， left half of 2B and 20. Oigest VPI region of BK virus with XmnI showed that the BK virus 

subtype 1 w錨 uncut， and the BK virus subtype N of T61 patient was cleaved to develop 244 and 83 base 

pairs .百leright image of 2A shows that BK virus subtype N of T61 patient w出 un叩 twith RsaI.百le

right half of 2B showed that the 327 base pairs ban也werecleaved with AvaII to develop 237 and 90 base pairs. 

2C. Oigest 327 b国epa凶 ofPCRpr叫uctswith AluI show that the BK virus subtype 1 w邸 cleavedto forrn 186 

base pairs and 141 base pairs. 

The numbers on the images stand for the number of patients. T: renal transplant recipients. S: urinary lithiasis. 

P.C: positive control. N.C: negative control. 

Figure3. The electrophoresis results of nested-PCR products in autopsy回sesof renal transplantation by BK 

virus large T antigen. 149 base pairs were amplified in positive回ses.The symbols on and under the images 

stand for names of organ. K: kidney. L: lung. B: brain. 

. Figure 4. Immunohistochemistry showed that some nucIei of tubular epithelial cells are positive for SV-40 

large T antigen expressed by BK virus. 
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Table 1. BK virus positive回sesofurine 

じご±¥
Total numbers BK virus positive回ses/ BK virus posttive伺se

of urme p・globinpositive cases E E N 
S創npl回 (%) 

renal tr脳 plantation

243 12刀1(16.9) 11 1 

renal lithiasis 113 2/20 (10) 2 

T油'le2. BK virus subtyp回 ofpositive urine samples 

Patient number BK virus subtype 

τ'0 
T1 

T53 

T61 N 
T107 

T149 

τ'207 
τ'213 
τ'216 
τ'222 
τ'231 
τ'233 
S13 

S20 

T: transplantation S:Urinary lithi出is

Table 3. BK virus positive伺 S回 inrenal transplant加 to戸yon paraffm blocks with PCR 
anpl出国tion

O沼ansdetected I Positive pe悶陶酔ofBKvirus
阻血ey I 7/12 

L沼噌 I 5/12 

Brain I 1/3 
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