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Comparison of Enzyme-linked Immunosorbent Assay with
Reverse Transcription—polymerase Chain Reaction for
Identification of Rotavirus in Neonates
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Purpose : Rotavirus is a most common etiologic agent of pediatric gastroenteritis. The
standard method to diagnose rotavirus infection was the detection of viral particles in
specimens through electron microscopy. But it was complex. Enzyme immunoassay and latex
agglutinin are preferred because they are relatively handy, inexpensive and take a short time,
in comparison with electron microscopy. However, several reports have shown that the use
of ELISA to diagnose rotavirus infection in neonates can result in false positive reactions.
The main purpose of this study is to compare ELISA and RT-PCR in the diagnosis of
neonatal rotavirus infection.

Methods : Data presented in this study were obtained from 123 newborn babies in the
nursery of the Fatima Hospital, Masan, Korea, form Jury to December, 1997. We obtained
two samples of stool from each of the newborn babies and then performed the Rotazyme
test and the RT-PCR . In the Rotazyme test, the results were interpreted according to visual
findings. The samples were used for the RT-PCR test after at stock -30°C to identify
rotavirus group A. The result of the two tests were compared.

Results : The informants are divided into 73 males and females. Out of the total
informants 15 were transferred from other hospitals. Their average gestational age was 38.5=*
1.6 weeks. The average birth weight was 3134.8+539gm, In the Rotazyme test, 75 samples
turned out to be positive. Out of them, 55 samples(75.3%) were positive and 18
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samples(24,7%) were negative in the RT-PCR. On the other hand, in the Rotazyme test, 50

samples tumed out be negative. Out of them, 27 samples(54%) were positve and 23 sam-

ples(46%) were negative in the RT-PCR.

Conclusion : Rotavirus infection is uncommon in neonates. The diagnosis based on

visual findings using Rotazyme test has a disadvantage in the sense that it can result in

false positive reactions and false negative reactions in the diagnosis of neonatal rotavirus

infection.

Key Words : Rotavirus, Neonate, ELISA, RT-PCR

Mo B

2ehlo|t Ay Z7 70nme] reoviridaed}el] <
e olFuH418e] RNA ule]gko|n], genomed
1748 FAAERR FA=o] Y, e o)Fx
o] 20%21e] WA= Feste] 9ok Virl protein
(eIl VPIz} VP3: inner core thjozm Zhz}h
RNA polymerase$} guanyltransferasee]®] VP2: in-
ner capsid T o2 RNA ZA@3} leucine zippere]
71%5& 7MAA Qlth. VP4E outer capsid whujo g
A, FAA, S8 BT A fusoghy
9 71%-¢ 7FAIL Qi3 VP6E intermediate capsid
o  d ol #UE siAD glen, V7
2 outer capsid thjog F3EABA 7xe
ek VP6e] 9949 Zolo] skl F& AG
A LR gl HAmAl AgellAlA ubdg
ZE A, B, C Folwl 1 3 Aol 7bg £ 99
22 4A I3 FUA AX wioke] ssalelt
. 22]a VPG whie) Wlol ik BEEA o)
2] YA whgoll we} ol 1, m& et
VP4, 70l] 7lz=sle] zb7 Pal G¥om winlsim
e’ A 147149 G 47, 20741)9) Po]
AT glon® Ay zeplelgak 11719 G
ol ¢eiA YA Gl, G2, G3, G4 5 47}A7}
F5E olF3 gk zelm 10, 115 2] genome
o] A719F2] ol% Aol wha} long, short, super-
short pattern@. 2. #7] odEo] BEE 33 quftd
M pelvelele @b gel olFold AL
ofullut 7 Fell oJebm $aijale) Yx z)e
ol oleldt FZ Gl G2¢] WRYel, A7)

8ol long patterno] o] Whzl=|gicth. 2eh}
ol fol AARdS T £ UU2A
3~24709 Aol go] whagsln]'? $ehel 4of
AA ZhAte] 7k E3 499 wlolelkeln AlEH
oF Fa AZZ Flgelld AL A4 A
FHoz st Ao Basgm gt .

19734d e ~Eg|dajole] Bishop ST o3l
A4 BE2be] AlolA A zAe] HaldwA A
AollA Hg wAe] HT 1974 Flewett 592
vlelgi 2ol Helrl ey ot Avkm sle
ololl #gz= elgloiQl rotaz sl

AlAjolol| 4] Zelufol@] A 7l 1975 Chrys:
tie "% Muphy 5%l ojsje] A& LARUL
B S4S diFEe] gAY Hulsicke deiA 9
ok pARE AlAjole] ZehulolEla zbelel Fgtoll
o] HAMAYE o] &Y A9 P o] Hoke
237t 9. o]g dAFedE ZaHYY
A} W4 A] spectrophotometerE o]g&stg ot B
AFelAE Tl IR WA o]FAA T Y&
AAote] 2elutolzls zhede] Axloll Qlo] Ha
WA (elsl ELISA)S o]-83 &<bd A5 Zuts}
ZeplolEla ATl Widl FgEAAMS(e]
3 RTPCR)S] Ag wlmsie] fqtdor gy
oyl Azt ReAE Aoz golr
22} shgick

CHat 2 ey

1. D& & by

19973 79 195E] 1293197}A] wliksbe]npy
RellAl A8 Al4gol 1087, B} WUellAl o] %



AL 9 62 : Aol ZeputolB s 7

ol & 159, ¥ 12335 ez slsix o )
£ Hole] Fdoll FAlRle] 271E AH el shie
ELISAY % #}}¢l Rotazyme ZJAHAbott Labora-
tories, North Chicago IL)E- AAlsle] AHE Sqb
Hoz WeriFg 1), oA i -0
Colldl H¥ ¥ Zehlolea AZS VPOl did
primerg ©]83}o] RT-PCRS AAl ¥ 1 HAE

SESEES
2. RT-PCR
1) RNA &
W AAE QARENEHTISR 100 34t

2 EYE F 4T 15000pme.z 3087 4
$oIE del 43U YILARS 22t o7
o) 10% SDS 0.1 £3& Wi T3 F Zeko)
Mg Yu T 1587 ANEAE ¢ Fol
Qe AFAE AZE Boll $713 7)ol Fepel
Ae-2EEIE §UL ¥n & 43k o £
2 1587 QUL sl 43U A2 Vel &
A2 S F2EEF S o] EUR ¥ 15
2 94 $AE dgleh Al odslel 01 4]

sodium acetate®} F2e] isopropanolg YW #*

'/‘ - T
!/ \\,\ ],‘/ \\
L + ) | wewsmwem | Positive
S S
et Sty
N
i ! ; Negative

.
( ) ; Improper reagents
o

Fig. 1. Interpretation of Rotazyme test.
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Fig. 2. PCR Results for group A rotavirus. Lanel;
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Table 1. Sequences of PCR Primers used for Detection of Rotavirus

Primer Nucleotide sequences, 5’ to 3’
First PCR Al GGC TTT AAA AGA GAG AAT TTC CGT CTC G
A4 GGT CAC ATC ATA CAA TTC TAA TCT AAG
Second PCR A2 GGA CCA AGA GAA AAC GTA GG

Ad

GGT CAC ATC ATA CAA TTC TAA TCT AAG
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Table 2. Comparison of Newborn Characteristics

.. RT-PCR (+) RT-PCR (-) ELISA(+) ELISA(—)
Characteristics (N=82) (N=41) (N=73) (N=50)
G.P."(weeks) 38.5+1.60 38.51+1.62 383%1.3 38.1*+ 1.4
Birth weight(GM) 3134+569 3130+ 563 3120529 3124 1560

P>0.05
*G.P.: Gestational Period

Table 3. Comparison of Rotavirus ELISA with

RT-PCR
ELISA(+) ELISA(—)
(N=73)(%) (N=50)(%)
RT-PCR(+) 55(73.5) 27(54)
RT-PCR(—) 18(22.7) 23(46)
kappa; 0.21

3) 2&t PCR(Nested PCR)

AccuPower PCR Premix(i}o] 2o}, db=h)Al¥
o} DWE 1745 Av}ska 12 PCR ¥Heol 1L
9} primer Al, Ad4(Table 1)100uME YL X ther
mal cycle(GeneAmp PCR System 9600, Perkin
Elmer Cetus, USA)E o]&3to] 94CollA 187k de-
naturation, 42°CollA] 187} annealing, Z18]3 72°C
ofl4] 137} extention®] Wk-g-& 253 HAJs}ch

4) PCR tHg9| &l

PCR kg ALE-of|4] 10/2L% #slo] 2% agarose
gelo]l A7]9dE%)l & ethium bromide® o M3}
2] AFA7] AgellAl 257bpS) WEE Felgich
(Fig. 2).

3. 8A Az

dojA AEELS SAS 60 T o)Ly
I ttestg AHA3E F, Pglo] 0.05 vjgto|w §-odk
o]zl e Ao 7HEsgch

& at

AT 717 T2 WY Adels whidstelnhEd
oll4] EAdE Ao} 1087, €F HeollA] o]dE|of
£ 157, & 123°o]glew] HF AuidsS 38.5:
162, 204 HF AL 3134.8:539gm, el

= 747} 731, 508 0]sichTable 2). Rotazyme
& o]43 Zelulolls Y AA el &Aol vt
2 AAole] FE 739 olF 55%(75.3%)°]
RTPCR R4 Oo2 st Ao 1 AAokr
F 1838@4T%010e Y HANAN FAHeR
e Aol ¥ s07ald] 15 RT-PCRe] &
Ao b Aoz 279(4%)el LS4 Y
£ AAfols= 231 (46%) 019 cH(Table 3).

z &

Ao} mehuloltls g EeolA] gon o
Aolshs wvhaA glaekge] ventsd Sl ¢l
Ag stz geiA Qich Adelrt wlelE] el
=23 7% Jakte o] HA gAY ol
glae UdlA iEE AT S| Ay At
AAFddoz Jehtn® Z4e] e Aste #
g 1~29 ¥ B4, F4EA Fo| Yehte] 2 F
Fope] AAE b wlol] Mol 4Jo]A}
EAo] Z7ksl oifge] S4e] Aujste] 3~4
d Wda 3He] Az, Aol Zelutold
& AhA B F Qe AR A FdeRe ¥
H, Bk AAT Fo] glok At B ATl
Ae A 949 34e 2 Aldels glslek
a3 FdAl AR dogle HEE 28~77%7
A chekstAl Bastn Qe ol
Ao), AArel Aelel o], AMeNiEe] Apeo], Eat
4 §F Bl Yellxetan gk #AAA AAE
HlEsl B4 e AL Ef F7E ¢ A¢ ¥
A AN A, typsin AAEA, ¢ vlolBlE &
A, 99, HAE 55 3k A¥EY 24
A B AFE, dstE Aot zepilelels #
Z So| 21 gelo] & = glrkm sh}™ o} A



AL 9 69 : Aot Zehutell: 2l AxdollA] HAdioyla AL AR Wz 117

T olfre EE2A gk F2 AU AREYE
710 & ki st ot @l %
LAY+ dekn P A HEE FE P9
AT AR vlolelag wMiZshe AMelzyE B
Hi 2319 £8 S 94 AAehlAl FAA
T ol P B a7z Bt 2EER, AN,
LE S22 Bl WA o]FHol 15%F 590
U] DAl oJu] RT-PCRell4] ko] i} o]Fe]
T e Aoz Ardr
Eepilolz]& g9 gk AAduF ez
HulellA] wlol2l &g elshe Aol EFWH ]
FAE olEzle] W9 vlolglent AL BAs=

ulHol countercurrent immunoelectrophoresis, radio-

2

immunoassay, immunofluorescence, latex agglutinin,
ELISA, PCR F3} polyacrylamide gel electrophoresis
2 RNA gene segmentE Zohlle q¥H £4 g
Ex ZAQl ELISA, complement fixation, fluores-
cence antibody test So] gloii) ¢l B
Aol AggE o ZHAE o] 88 ELISAYo]
71k ghol ol &= x gUck

AARu|A o2 vlolglaE ¥ HAelA #E
RE FolEw e mou s#d Vg, we A
Zk ol 7=l dAHor il Adst
17} AER 43 24| f-8ale] WA
u|7o] g AR Hre REpolE A &
<=dl 9o} 9REst & o o

ELISAYE Zehutolgls ATY VP6ol] 123
el whgshs DEE, HEE YAE olBule
RrEolATt. ELISAYS chere] 71 At Aol
3ol s Zsln A Ak + gl Aol
et 2ol ubsh latexry-2 whEm, EWd 7))
Alefo] Haglelx Agkg & 4 gla FolEelA]
+ ELISARj¥ch:s $& A#E 48 4 3ot 1l
FEel glol A7 9& = Yk k. BLISA
H9] 2l Rotazymen]-2 Il del AEH
T glov AT} 76~100%74A) cheksA] o
i gled B wizteE Wel 28 Ful)
ol ZAE AAUE Wl WEACkD Yo, e
I ARE BFehel Yol SHow AR
*HE} spectrophotometer® o8l wie] gl

N

FUFe Y A AGTI} go| HojA
glo] spectrophotometerE- o]-&sLAv} Ax}E o] 7 o
Z ohA] #alels Aol Frlar 49 Rotazyme
9 kite HFEGAE oLl WHEE Al
€ o8 AS UAE, $AdEZET HEE 9
£ ol 8¥%e vt ¥u £ v APy AnE B
q 47k e, |

AlAJolellA] Rotazyme W& o] 4% 739 kA
£ 429 A= Gehdthn H=d®? 1 ol §
+ Aldete] wiat =Tt Aol g Aeolet
S 2 gjel] el AF TEATE
9] protein A%} ZehuloleiA A9} u]Eo|Ho
HHest7] wiolglas shd? off g AU
HeAA gtk aeln 849 AE g F
7t e ol tiyiuel] Sl vl5olF <l 34 =
£ B4o] W8 Wligezs vebd 5 gle
] Age] opd B dHYY Aol vepd
Jep . gehutolgla 7tede] LA RT-PCRE
o83l wIztEs} ELISAHel wlaiA= 1000w,
A7195He vladde 1000007 Fota sl
¥ ELISA {ell4 WAsly]) 9 ZASE Zohd &
T ek A ske] A, 3HH 7ge] &F
Ho] JAelA Al o]8E ¢ fle HHol Urk

kol glo] ol ZAle] AH HE Foid
g Wiyes A Akcke Y HHE
AAsHe Aol & o] e ATE Uehitta st
9 B adAe Al FHH dHE AH st
Zickol] o] B3lgict.

B dFlAE Relbola Zede]l EFE AHART
el AR HAE AAlsA Edle] Rota
zyme ZAAS} RT-PCRS] ZAzte] 34, %84
AEE ¢ 7 sl 9FEI HL RT-PCRE
Agsto] b ZA3)7) ELISAS] Akl Aol H
o] Ao} =Zepmpolela zHede] AghellA §lod
ELISA & gkl §A7} & 4 ke 7HsA
& Bel # olch 723 Rowzyme ZASH 17
E5} B RTPCRE A AolE Hel L
Rotazyme 9] kir} cHE-& A& AL4 Zolx
Az} WAA] spectrophotometerE {8 Ao} o]
3 &qtez #AYY] wifelekn At wet




118 dopded: A7 Al 1E 20001

A Adets Egkshe viol7l ofwl dole] Zelu}
ozl A I A ELISAYS o] 48 ¢ oF
€ $HE A-88 ELISAY-E Ageted spectropho-
tometerZ ATE BT £& Ao Az
AL AYAGE 2ol7] feidE A AAEG
£ RT-PCR, AAdn|7 B} 2& o2 whE 3
7 o)-gshy Ade] AYAE ¥Y 4 3 Aol
3L Az

guogEd

1) Kapikian AZ, Chanock RM. Rotavoirus In
Field BN, Knipe DM, Howley PM, Melnick JI,
Monath TP, Roizman B, et al. editors. Field
Virology 3rd ed. Philadelphia : Lippinncott-
Raven Publishers, 1996:1657-1708.

2) Berstein DI, Ward RL. Rotaviruses In Feigin
RD, Cherry JD editors. Textboock of pediatric
infectious diseases 4th ed. Philadelphia: WB
Saunders, 1998:1901-22.

3) Flores 1, Nakagomi O, Nakagomi KT, Galss R,
Gorrzilia M, Askka I, et al. The role of rota-
viruses in pediatric diarthea. Pediatr Infect Dis
1986,5:Suppl 62-3.

4) Kapikian AZ, Cline WL, Greenberg HB, Wyatt
RG, Kalica AR, Banks CE, James HD Ir, et al.
Antigenic characterization of human and animal
rotaviruses by immune adherence hemagglutina-
tion assay(lAHA) :evidence for distinctness of
IAHA and neutralization antigens. Infect Immun
1981;33:415-25.

5) Tursi IM, Albert MJ, Bishop RF. Production and
characterization of neutralizing monoclonal anti-
body to a human rotavirus strain with a super-
short RNA pattern. J Clin Microbiol 1987:25:
2426-7.

6) Clark HF, Hoshino Y, Bell LM, Groff J, Hess
G, Bachman P, et al. Rotavirus isolate WI6!
representing a presumptive new human sero-
type. J Clin Microbiol 1987;25:1757-62.

7) Estes MK, Cohen J. Rotavirus gene structure
and function. Microbiol Rev 1989:53:410-49,

8) Gentsch JR, Woods PA, Ramachandran M, Das
BK, Leite JP, Alfieri A, et al. Review of G and
P typing results from a global collection of
rotavirus - strains : implications for vaccine devel-
opment, J Infect Dis 1996;174:(Suppl):, S30-6.

9) Klica AR, Garon CF, Wyatt RG, Mebus CA,
van Kirk DH, Chanock RM, et al. Differen-
tiation of human and calf reoviruslike agents
associated with diarthea using polyacrylamide
gel electrophoresis of RNA. Virology 1976;74:
86-92,

10) Beards GM. Polymorphism of genomic RNAs
within rotavirus serotypes and subgroups. Arch
Virol 1982;74:65-70.

1) ZAE=, s, A, GAE 145 34
g SR 98 AGolA ARl Zehilol
Bl o] e W Bel$A. 4ok 1999;42:
501-9.

12) Parashar UD, Holman RC, Clarke MJ, Bresee
JS, Glass RI. Hospitalization associated with ro-
tavirus diarthea in the United States, 1993
through 1995 : Surveillance based on the new
ICD-9-CM rotavirus-specific diagnositic code. J
Infect Dis 1998;177:13-7.

13) 734 Zehutolg A Aol 1993;36:1339-42.

14) B37, 23", 2433], ojsu, o]3F. 4o}
Rotavirus AAgell oy 08 dwold} 1988
31:961-7.

15) Bishop PF, Davison GP, Homes IH, Ruck BIJ.
Virus particle in epithelial cells of duodenal
mucosa from children with acute nonbacterial
gastroenteritis. Lancet 1973;2:1281-3,

16) Flewett TH, Bryden AS, Davies H. Virus parti-
cles in gastroenteritis. [letter] Lancet 1973;2:
1497.

17) Chrystie IL, Totterdell B, Baker MJ, Scopes J,
Banatvalsa JE. Rotavirus infections in a mater-
nity unit. [letter] Lancet 1975;2:79.

18) Murphy AM, Albrey MB, Hay PJ. Rotavirus
infections in neonates. [letter] Lancet 1975;2:
452-3.

19) Prey MU, Lorelle CA, Taff TA, Sonsoucie L,
Webb MS, Gardner TD, Aquino TI. Evaluation



A42 9 69 : Ao} Zeputolzix ] AN HAWAHIY FRALAMDETL HlZ 119

of three commercially available rotavirus detec-
tion methods for neonatal specimens. Am J
Clin Pathol 1988;89:675-8.

20) Rand KH, Houck HJ, Swings MB. Rotazyme
assay in neonates without diarrhea. Am J Clin
Pathol 1985;84:748-51.

21) Krause PJ, Hyams IS, Middleton PJ, Herson
VC, Flores J. Unreliability of rotazyme ELISA
test in neonate. J Pediatr 1983;103:259-62.

22) Pickering LK, Guerrant RL, Cleary TG. Micro-
organisms Responsible for Neonatal Diarrhea.
In: Remington JS, Klein JO editors. Infectious
disease of the fetus newborn infant. 4th ed.
Philadelphia : WB Sounders Co, 1995;1187-95.

23) Chrystie IL, Totterdell BM, Banatvala JE.
Asymptomatic endemic rotavirus infections in
the newborn. Lancet 1978;1:1176-8.

24) Totterdell BM, Chrystie IL, Banatvala IJE.
Rotavirus infections in a maternity unit. Arch
Dis Child 1976;51:924-8.

25) Grillner L, Broberger U, Chrystie I, Ransjo U.
Rotavirus infections in newborns: an epidemiol-
ogical and clinical study. Scand J Infect Dis
1985;17:349-55.

26) Cameron DI, Bishop RF, Veenstra AA, Barmnes
GL. Noncultivable viruses and neonatal diarrhea :
fifteen-month survey in a newbomrn special care
nursery. J Clin Microbiol 1978;8:93-8.

27) Bryden AS, Thouless ME, Hall CJ, Flewett
TH, Wharton BA, Mathew PM, et al. I. Rota-
virus infections in a special-care baby unit. J
Infect 1982;4:43-8.

28) Dearlove J, Latham P, Dearlove B, Pearl K,
Thomson A, Lewis IG. Clinical range of neo-
natal rotavirus gastroenteritis. Br Med J [Clin
Res Ed] 1983;286:1473-5.

29) Haffejee IE. Neoantal rotavirus infections. Rev
Infect Dis 1991;13:957-62.

30) Zhong M, Yan P, Xie M. Human rotavirus
infection in perinatal transmission, Chung Hua
Fu Chan Ko Tsa Chih 1997;32:735-7.

31) Al-Frayh, AR, Ramia S, Bakir TM, Zaidi MA.
Rotavirus shedding by neonates and possible
mode of transmission. J Trop Ped 1987;33:
246-8.

32) Murphy AM, Albery MB, Crewe EB. Rotavirus
infection of neonates. Lancet 1977;2:1149-50.
33) Morris CA, Flewett TH, Bryden AS, Davies H.
Epidemic viral enteritis in a long-stay chil-

dren’s ward. Lancet 1975;1:4-5.

34) Rubenstein AS, Miller MF. Comparison of an
enzyme immunoassay with electron microscopic
procedures for detecting rotavirus. J Clin Mi-
crobiol 1982;15:938-44. '

35) Knisley CV, Bednarz-Preashad J, Pickering LK.
Detection of rotavirus in stool specimens with
monoclonal and polyclonal antibody-based assay
system. J Clin Microbiol 1986;23:897-900.

36) Thomas EE, Puterman ML, Kawano E, Curran
M. Evaluation of seven Immunoassays for de-
tection of rotavirus in pediatric stool samples. J
Clin Microbiol 1988;26:1189-1193.

37) Dennehy PH, Gauntlett DR, Tente WE. Com-
parison of nine commercial immunoassay for
the detection of rotavirus in fecal specimens. J
Clin Microbiol 1988;26:1630-4.

38) Zbinden R, Kunz J, Schaad UB, Schilt U,
Slongo R, Incidence and diagnosis of rotavirus
infection in neoantes : result of twao studies. J
Perinat Med 1990;18:363-8.

39) Brandt CD, Kim HW, Rodriguez WJ, Thomas
L, Yolken RH, Arrobio JO et al. Comparison
of direct electron microscopy, immune electron
microscopy, and rotavirus enzyme-linked immu-
nosorbent assay for detection of gastroenteritis
viruses in children. J Clin Micorbiol 1981;13:
976-81.

40) Wilde J, Eiden J, Yolken R. Removal of inhi-
bitory substances from human fecal specimens
for detection of group A rotaviruses by rever
transcriptase and polymerase chain reaction.
Clin Microbiol 1990;28:1300-7.



