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Detection of Herpesviruses in Renal Allograft Rejection by In Situ Hybridization
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Viral infection would have a deleterious impact on renal graft survival, and increase the morbidity
and mortality in renal transplant patients. The clinical diagnosis of viral infection in renal transplant
is difficult. Standard procedure for identification of viruses is tissue culture, but it takes much time.
Serological diagnosis of viral infection does not always represent the clinically apparent infections.
Recently, the value of direct virus detection by nonisotopic DN A probe in sifu hybridization (ISH) has
been introduced.

To evaluate the potential role of cytomegalovirus(CMV), Epstein-Barr virus(EBV) and herpes
simplex virus(HSV) on renal graft rejection, eleven rejected kidney allograft specimens were anal-
yzed by ISH with the biotinylated DNA probes. CMV-infected lung tissue, EBV-infected lymph node
tissue and HSV-infected skin tissues were used as positive controls. One specimen showed positive
hybridization with CMV probe and one with EBV probe. The whole procedure can be completed in
less than 1, 5 hours.

In conclusion, we suggest the colorimetric method for ISH could be a powerful tool of detection of
viruses in tissues without the need of radioactive probe. Cytomegalovirus, Epstein-Barr virus and
herpes simplex virus may be of minor importance in triggering allograft rejection in Korea.
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Table 1. Clinical Characteristics and Evolution of the Allograft Patients

lgM--CMV Ab B Cause of Interval after Immunosuppressant

Age/Sex Ronor recipient/doner Fiejection nephrectomy KT (days) given

33/M LRD! o chronic 2nd KT 1713 AZA?*+PDN*

45/M NRD? — - chronic grass 475 CsA®+ PDN
hematuria

51/M LRD — - chronic 2nd KT 3530 AZA +PDN

40/M NRD — [ - chronic 2nd KT 1365 CsA + PDN

47/M NRD -/ = chronic 2nd KT 515 CsA + PDN

57/M NRD o acute graft pain & 60 CsA + PDN

swelling

33/M NRD -/ - acute DIC, severe 20 CsA + PDN
abdominal pain

54/M NRD — /- acute severe 11 CsA + PDN
abdominal pain

37/M* NRD — /= chronic graft kidney 1143 CsA + PDN
tuberculosis

37/M NRD — /- chronic 2nd KT 909 CsA + PDN

38 /M*x* NRD — /- chronic 2nd KT 1150 CsA + PDN

1. LRD : live related donor 4, PDN : prednisolone

2. NRD : non related donor 5. CsA : cyclosporin A

3. AZA : azathioprine

*: EBV positive * : CMYV positive

— 352 —



7k uba) gk & 92°Coll A 10++7F ] o
8hA| g 3 ofA] 40°CellA] 3047 vhS-A12 e}, 243 4
2ol 4] kA F 10% ol5kE = 10X automation buffer
(Biomeda Corp., US.A)Z 10% 7k 5xSSC £
(sodium chloride 17.53 g, sodium citrate 8.82 g, -+
4 1,000 ml) & & 7} 302-5-<t 33] Al A shsdck,

3) et Sol 2| M HE

alkaline phosphatase (Dako A/S, Denmark) -&oH
& 37°Cell Al 20%-7F 4b&41Z1 ¥ naphthol AS-MX
phosphate (Sigma Co., U.S.A.) % dimethyl for-
mamide (Amreco., US.A.)% 0.1 M sodium carbon-

r .'ﬂ"‘ -

Fig. 1. Result of in situ hybridization for CMV.

ateol] =9l S0l & Eqka| 7] 4] of pa|ol] of #pA] 7] &0l
S Ao g AlEdte] 37°Coll 4] 1587F uh-3-4| Z o,
WA Al G o] Z=ES 9sled ZF7-e) (0.1 M Tris buffer,
pH 9.0)-& 2h&-4] 7] 5L A 4415 40°Coll A 8474 HE-E-4]
7l & opa] Z7bele)] 153, Aol 40°C 64, F7ol
o] 1527} apel| 2 HF-&-A] 7] 5L ZF-F2 1027) 23] A%
% hematoxylin ¢l 2 30&7F dlzgd A8 slo]
& #u|7 o g 2kl A8 ol AalA Ao
2 ojisl A% okdo g Ay on o|4e BE 7

At L BT 1.5 417 o2 fhas g

i

>

A) positive control, B) The cells give positive signals as homogenously stained and
enlarged cytoplasm with perinuclear halo (arrow).

Fig. 2. Result of in sifu hybridization for EBV.

A) positive control, B) Two cells show positive signals as intranuclear staining

(arrows).

— 353 —



1. o #xt

S vl 4 Aakgel 3o, at
ojglem], 2aol4] azathioprine®}
AAAZ AR vz =
cyclosporin A} prednisoloned Fof whakc} 2efub
A el ehat w5 2= ghakel A eisto] gle FolRlE
FE] Al o] 4l & uigtow, o]4 Aol 4183 [gM &
CMV &= 25 A o]t (Table 1),

prednisolone% 1 of

rl

2. In Situ & M=

110]F lofiell 4] CMV #gle] of4lo 2 ghed], 4
Tl R He 4oz au e VY
4 iHFig. 1), EBVe] @Touﬂ lofa} 4oz
t}glon] Aol 2o oz olag] okAlS We|x 9l
9ich(Fig. 2), zeivt HSV] okAldhd 2 gial -,

a &

Al o)A F AKubgol sle]ef At FelF shsAle]
chal) A= ofe] el 7*” Al =lo] et ofA] =zte] o4t
ok, whrfe] ARl F5 HF 5ol HLAGK o]
i 53 CMV7F HLA %19 #dE& fFudcle 20
7} A Fukoll nle|] a7} shef st Aol el 7S A 4]
gl ¢lut~'0 mgl HLA class 1 ¢4l & shval 3
2-microglobuiine] CMV 3 5-2] 3 4=g-z|o|vj ujolg]

2 A4 7 HLA class 1 893 Hx 72402 {4

g B4 ghEollitts X1k o] #pAdE siiAsl
?J."—‘}-”’, 01}.01.74 oz CMV 71-0.10] A] Olé] 3‘_ 7{_\7&_”
S HlEe] Frtet iAol sleke AH o] wol Mk
A glep=®, zeii} ofof] thdk HFE o 2 Anderson &'
2 4] o)A #x2 Aoz CMVell g in situ a7t
S Alglela 2 =S Al ok -7 Wl HLA 3l &
Hule apole] Abgt A7 ZARE Ao} obfa A4
L 2 5 gigded, geld CMVrE Al o] 4&e] #4
uh2of F H48S Fopu Mr|e olFcha sl

() o] 4] Z 2l= 2414 A dle| PolH )
G

E_L-P'SN} 7,] H],Toﬂ Q‘jﬁ Elo.] l%

. ™
FD 2
LS
& e
ﬁ. ot
z0 o
1
b 10

2

wd obd A
Fhod ghrhi=
4 39 A%

ol W= A| g g

3. HSVe| #H$olm #AHulo]
8 LE °}“’ 37| ofFich o]s} zle] Al of
HFSol wle|] 48] Hajo] B ol x| A
oAk, e AAEL CMVe] 7
% HLA 4% 3}v)2l A2-microglobulin ©] = )4l 2]
1ol F9% FEE dhed, AYEE AA7) HLA &
s 7 HE TR Abethe Aol A3k Al o4 &
71 -ukgof vlo|w] A7} o-] v oA g ghelx
At vlelelA Aol i Axtsle] o & Fodsaz}
2 dTE Aeslsdeh vlelpa gHfe] g oboln
S F A AR Al7bo] wo] Aelm, Al A
Al o] Al Ehalx] 2] wledv) o) #]atE|e] 9l A A

& 7log &

rlr

g g AlFs dell o] FA 7 Adeta shstalgl o,
Al zmAof| 4] ulo]e] A8 A A AW Esl= 7lo| 7}=k A 5k}
tial A 7bebe] i situ nAAW-E A= s}, in site

AHL o] B ufo|p] ol Loldk 7] A]AE =

e

DNA} complementary DNA (cDNA) BH4 215 7}
AlFleza Acke] Aae F ol 4 oln, ZH o4 A
A Aldetez dlo]e o) w9 2| o} FAlo Wl =
2475 g Ak £ glef, a3l 7|5 gl w dii
A&} Eo] g2 A7k el A& ek 3ol 3l

o}, #AEL CMV c]8le] 32 herpesvirusesql
EBV & HSVE 3hofdl=2]of gk tha & o1 7] 95}
7k upeleine] B 7|l Ayl wHA2kE ARL-afod
in situ LAH L Al FPElG =] CMV = EBV 7} 194
gt ez vehtan o= Al oA F AR ubo v}
ol2] 47} Zhed sl ul L7} vl 9 H L8 Al ALl Alt
e}, vpoles LHe] ofHo g v 7 loflol sl
CMV % EBV7F 7 3ubge] x4 f1alalz] oful
AR 7| A s HE Rtk vhelelart sl A
ol#= A S wel7lw ofddc}, ubebd Helw fejut
LMI/H HMH* 7hed o] Al oAl T ARubg 7|He] I
of dh ulFe 28] AAes ¥ AR Algsy gy
o & dloﬂ in situ LAHE A dole] AFuRE} vl
olejz zteixlole] Azt AR sHglsfeielr 3 Ao g

arhgiel,

HAEL Al o)A & AFuESo] cytomegalovirus
(CMV), Epstein-Barr virus (EBV) % herpes sim-

— 354 —



plex virus (HSV) 50| #eddt 754 of 5 ¥ 7] 9]
i A& dal 55 o Aldl Al 24 1lefof s vt
o] 2.8lo] H2%] CMV, EBV, HSV 53] 2L5 Al-g-3}o]
in situ 3PS A g AT} 1] Fell4] ledellAut
CMV ck4dolgl 7, EBVE] 7] §-ol = lollut okt o2 1}
gko i} HSVe| ob4urd e 1o = gioich ol4abe] 414

o 2 %o} CMV, EBV 3 HSV: *10]*! 5 o] Alz]g
ﬂ Fuldoll 5l QIR Wi ojelE oz

c}.
REFERENCES

1) Fryd DS, Peterson PK, Ferguson RM, Simmons RL,
Balfour HH, Najarian JS: Cvlomegalovirus as a risk
factor in renal transplantation. Transplantation 30:
436, 1980

Marker SC, Howard R]J, Simmons RL, Kails JM,
Connelly DP, Najarian JS, Balfour HH: Cyvtomegalo-

£

virus infection; a quantitative prospective study of
three hundred twenty consecutive renal transplania-
tion. Surgery 89:660, 1981

3) Kahan BD: The impact of cyclosporine on the

practice of renal transplantation. Transplant Proc

21(5):63, 1989

7+21 8} in situ hvbridizationS §-8-3} wlo|e] ~ # 3}

o] At} of 3, 74ed 25:189, 1993

5) Fenoglio-Preiser CM, William CL: Molecular biol-
ogy and the pathologist. Arch pathol Lab Med 111:
601, 1987

6) Hiborne LH, Nieberg RK, Cheng L, Lewin K]J:
Direct in situ hybridization for rapid detection of
cvtomegalovirus in bronchoalveolar lavage. Am ]
Clin Pathol 87:766, 1986

4

7) Brigati D], Myerson D, Leary JJ, Spalholz B, Travis
SZ, Fong CKY, Hsiung GD, Ward DC: Defection of
viral genomes in cultured cells and paraffin-
embedded tissue sections using biotin-labeled hybridi-
zation probe. Virology 126:32, 1983

8) Grundy JE, Ayles HM, McKeating JA, Butcher RG,

Griffiths PD, Poulter LW: Enhancement of class 1

HLA antigen expression by cytomegalovirus: role in

amplification of virus infection. J Med Virol 25:

483, 1988

Waltzer WC, Arnold AN, Anaise D, Hurley S,

Raisbeck A, Egelandsdsdal B, Pullis C, Rapaport

FT: Impact of cvtomegalovirus infection and HLA-

=]
—

matching on outcome of vrenal transplantation.
Transplant Proc 19:4077, 1987

von Wilebrand E, Petersson E, Ahonen ], Hiyry P:
CMV  infection, class Il antigen expression, and

10

=

human kidney allograft rejection. Transplantation
42:364, 1986

11) Beck S, Barrell BG: Human cyvtomegalovirus encodes

—_—

a glveoprotein homologous to MHC class I anligen.
Nature 331:269, 1988

12) Anderson CB, Ladefoged SD, Lauritsen HK, Hansen
PR, Larsen S: Detection of CMV DNA and CMV
antigen in venal allograft biopsies by ion situ hybridi-
zation and immunohistochemistry. Nephrol Dial
Transplant 5:1045, 1990

13) Purtile DT, Strobach RS, Okano M, Davis JR:
Epstein-Barr virus-associated lymphoproliferative dis-
orders. Lab Invest 67:5, 1992

14) Montone KT, Friedman H, Hodinka RL, Hicks DG,
Kant JA, Tomaszewski JE: in situ hybridization for
Epstein-Barr virus Notl repeats in posttransplant
lymphoproliferative disorder. Mod Pathol 5:292,
1992

— 355 —





