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Human reovirus-like agent (HRLA) has recently been recognized as one of the causative agents of
acute nonbacterial gastroenteritis in infants and children. The present report deals with a comparison
of sensitivity of two different tests to detect antibody against this agent. The results obtained are as
follows :

L

test using human reovirus-like agent as the antigen (HRLA-CF) closely agreed with those of CF test

When sera from patients with this disease and their siblings were examined, the results of CF

using neonatal calf diarrhea virus as the antigen (NCDV-CF); further, the presence of serum precipitating
antibody to NCDV (NCDV-PT), which was detectable by counter-immunoelectro-osmophoresis developed
by Middleton et al®), strongly correlated with the presence of HRLA-CFEF antibody (P<10-8 by Fisher
exact test).

2. In general, it was found that when sera obtained shortly after the infection were examined,
antibody-positive rate by NCDV-PT test was higher than that by NCDV-CF test; on the other hand,
when sera collected from persons who had contracted the disease in the remote past were tested, NCDV-
PT test was found to be inferior to NCDV-CF test in the ability to detect the waning antibody.
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Fig. 1 Precipitin line as demonstrated by counter-immunoelectro-osmophoresis
on agarose-coated microscopic slide
Cathodal wells contain antigen.
Anodal wells contain antibody.
Table 1 CF and PT Antibody Titers of Two Antisera
against NCDV and HRLA
Serum antibody titers
Virus anti-HRLA (guinea pig) anti-NCDV (rabbit)
pre-immune post-immune pre-immune post-immune
HRLA* CF 4 128 <4 64
P <2 16 <2 8
NCDV** CF <4 64 16 1024
PT <2 32 <2 128
* human reovirus-like agent
**  Neonatal calf diarrhea uirus
728t HRLA =€y b T3 R 2 KO s, LaL—J, HRLA & NCDV [l 4 v

B & ht-ht homologous dfi NCDV migic X 5 ikkEkE
L, 2RI D - . SPFEATME TiAE
BRI iR b hie s o Te.

HRLA 3R 1ic %3 % homologous ®$; HRLA =,
E v MOTEORIGE EERD NCDV HiR & o WRERIG &
DEID o 1ot B 2 ROUWRERE TR Lic. 33 LTt
NCDV R 3tk filic (i35 1 AROVKERR % TR L
TeDHBTH o Te. FTEERIME & 3T SRR S
hich ot
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DTH%B. CF Pl bt LIREGUARAME AME L ET 237 S
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EHERA. Zhik, TORGE AV NCDV BL0
HRLA ¥iJE® CF #iEfliA = ZFh homologous OFLIM
B LT BRI ORBMTH - & & HHBELD
&, HRLA oHFEENEF AW EMBR LTV 5 Dh

AD P M iwoT, Table 1 DRI NCDV oJfss
HRLA @t L & b broad Zfiitha AT A2 R L
TEYH, TORMELZZ BB,

T TRICBER L O EEF OV T RGO
BERE 21T - 7o
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Table 2 (3FZ DA% X OEBEHINE & ZoRED
=D\ CHIE L CF Kt & CIEOP 1= X 5%
JIEDOFERE I LI THD. BEbPLtIoce
b A A AR % CF (HRLA-CF) #ifkn#E7 & NCDV
wwxtt 5 CF & XUk (NCDV-CF, NCDV-PT) #itk
OFE L OMIITR VB RS, NCDV % Hu 7l
Rt xig~5 & PT Rsos CF Kt X b X h HRLA
DOEFCHEET S X ocBbhs.
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Table 2 Comparison of Prevalence of CF Antibody against HRLA
with those of CF and PT Antibodies against NCDV

CF antibody against HRLA

positive negative
(>1:4) (<1:4)
CF antibody against NCDV
positive (>1:4) 37a 6
negative (<1:4) 18 21
PT antibody against NCDV
positive (>1:4) 24D 0
negative (<1:4) 5 19
a Chi-square=14.73, P<0.005
b P<10-8by Fisher exact test
a b
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Fig. 2 Relationship of CF antibody response and PT reaction (Patient sera)

CF titer of convalescent phase serum

Fold increase =
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[ — A7 b —4EfSIRRE € 3 [\l % SR LA e e o
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Table 3 Variation of CF Antibody Titers
against NCDV during Two Years

CF titers fluctuated
during two years

CF titers not changed
during two years

1965 1966 1967 Sl‘l:II())j.egth d(?r-eased ltrzll;eased
<4 <4 <4 19 20 12
4 4 12 (6%)
8 8 20
16 16 16 3

* No. of subjects with significant (four-fold or
greater) increase in antibody titer
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CF antibody titer

Fig. 3 Relationship of NCDV-CF antibody
titer and NCDV-PT reaction

&%l 2 4FH HRLA WS Lisds » i &5 2 b h 5 Bi)
D 3EBIERML 7o miE O b b £ CF Fikilific at
random 12213 10 i (CF 16 134 3 ) £ PT K%
Uy, BEOKGC & #ES Ui CF Hifkflio v~ & ik
Btk o B R & # st Lic (Fig. 8). CF Hifkatt 10 fiT
PT RIG b TH LD D134 ARTH 503, CF ffi4£50 10
Birepigi:c, 8f4n 124134 1G4k < 11 FldeH T
BHote. 160 3T THELYE LA, ZORFILE
o Fig. 2b w7k Lz & 5 1c NCDV-CF Hikbsik 26t
M a Bl BEBEMBEORBE LHE L RoTuhie. b
BEIREG & E 2 bR E RIMEE L v o BE
Flcix CF fifk e PT i FeT LCREET 54, gtk
D e 2EU AL TE Y, HOBRC X AYitkEHE
z bhahEEAmE e, CFifkr~uclh LT PT §
EBMERAE L ETFT5 2 AV L.
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WP A4 © 245k CF I CABR LA L6
w2 CF Kt & PT Fifkftioo B 6/ & L OV PT $ifk
D 2ME REZM % F5~ 7z (Table 4). CF Hikfili 025 LU
Wi (Fig. 8) L3 v, A& ME U LeBIfRa R Eh
7o Fixdb 3E o CF FLiflinZEB) A b o kG
L#E 2 5hn No. 92 (1965, 1966 4F) & No. 79 (1965, 1966)
OB Cix CF ikl 4 fF CURESUSIEERD b e hr - oo
LT, A& bREYR 2ELNEE 2 s No. 102
(1967), No. 168 (1965, {Li#Edifkd 2ME RS 5o R
FEORYLLE X Bis) B LU No. 168 (1967) o ifiif Tl
CF {fli 4 % CHR ISR OISR D b Iz, EHIC,
B OREGIC X b 8 fEofiifiiz s Licfldb 4T Fig. 3 &
VIR D R SUSRE R 2 L.

WRESS CHE Eh 5 Hidko 2 ME Mo,
2ME (RS2 DTG & IR M O UERES LR O FEAE S
BTERRLTYS.

Table 4 NCDV-CF and -PT Antibody in
Sera from six Junior High School
Students and 2-mercaptoethanol
Sensitivity of PT Antibody

Number of PT
CF line produced

antil?odty against NCDV
against 50N T
treated treated
Wakkanai junior high school
student No. 92 (1965) 4 0 ND
(1966) 4
(1967) 16 1
No. 79 (1965) 4 0 ND
(1966) 4
(1967) 16 1
No. 82 (1965) <4 1% ND
(1966) 8 1
(1967) 8 1
No. 102 (1965) <4 0 0
(1966) 8 0
(1967) 4 1 0
No. 168 (1965) 4 2% 0
(1966) 16 2 2
(1967) 4 2
No. 169 (1965) <4 0 0
(1966) <4
(1967) 16

*  weak line
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BEeAmE o NMIETFE< kb &, L LABE
MEROHFADOHHER L 0 agent RHFUC AW AT
(¥ HRLA $UEC IEk3 % sk 23183 5 4, 0 agent 23 broad
YR T 5 AR A TR L.
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CIEOP 1z X G ofEE, $L HRLA, #i NCDV
% & NCDV HiF T 2 A0 WL 4R 23 RS i’
Middleton 58 Db A THE SRz DO HFO—K
DS BT 7 4 L AR TFRHEDT NG, 74 LA
BT ORDL WP CE Th B PRI, Y1 A
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2%, R TR SO O REE L CF JUGD Thic &
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YA, hRFkoRIEI MR 3B HRLA BY 0k
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Table 4 1278 Lic X 5 ikl US I B3 2 i,
2ME B3zt S5 1gM, 1gG of#idrEdihs s &
NEZLNDH, WHEHATEESE, homdEidcitL
THLHI WA, MELTLES. OBl IEdiAs
BRI X G T A0 F D LSBTt T S THK
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HLUR AL AMB O SIS 53 72 B HUFGRAL & 5 B feddle DD
T TH%H. HRLA B ACAREEOBE Y T &
5 L DRHED 2B % C, LEROTREIUC X A TUR R
booster effect &7 h RFIFIAITRBEICELE SR DA, &
DOBED CF HihEA iz n B <, WEPIREA TR HE W
fedEdFErzbh5.

Z 0 X 5ic CIEOP iz X kRIS, MRS/ —
NA ANOFERIC B T o TR D I L LR 24 7L TH
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SR OWIEG 351 B AFED MG R Bk & LTk CF
S & 0 Efc3 SRIcHETHh D & Lavbhbh DR
BB E 57, Middleton 5 3 CIEOP iz X %
W RS B R EE 28 CF S X bl o & 2R LT
WBH, AU BRSO X5 T RERUREY & mBAER
MDA R LTV BRERTHA D

RREDRR W 9 5% Grauballe 57, Tufvesson 52)
FHRELTWBH, ZHIAREC X b virion HAto
FEMEETHETANLADY 7 2=y F DR TH S
TEMEELD L, BROHKERLEELZLID. bhbhid
BIAE, AEEFIR LT 1976~1977 SEL MM et Lo jbc
MW THRRETThHS.
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2 NCDV-PT D £ 5 B E b i
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W — N AOFEFIC B Tz o T D R H LA Y 7 i
DB BY, BPEBORERAEMAFRLE LT, Fci
YR OFERC BT HIMEFHZIEL LTThTH5
T LAV L.

AW O — L CIB BRI BRI S (8KTE), Je¥eE
B MRERETCA D fo. ¥ —BEEM B BRIUT &
S edbER R R MHEELC Bl 7.

References

1) Bishop, R. F., Davidson, G. P., Holmes, I. H. and
Ruck, B. J.:

of duodenal mucosa from children with acute

Virus particles in epithelial cells

non-bocterial gastroenteritis. Lancet 2, 1281-1283
(1973).

2) Bishop, R. F., Davidson, G. P., Holmes, I. H. and
Ruck, B. J.:
tron microscopy of faecal extracts from children

Lancet 1, 149-151

Detection of a new virus by elec-

with acute gastroenteritis.
(1974).

Kapikian, A. Z., Kim, H. W., Wyatt, R. G., Rodri-
gues, W. J,, Ross, S., Cline, W. L., Parrott, R. H.,
and Chanock, R. M.:
ols: association with infantile diarrhea and de-
Science 185, 1049~

&

Reoviruslike agent in sto-

velopment of serologic tests.
1053 (1974).

4)

10)

11)

12)

13)

14)

15)

Wi « fi—CIEOP i@ X 5 v # ¥ A & AR TIE 13 5 WMEHL A 0 it 255

Flewett, T. H., Bryden, A. S., Davis, H., Woode,
G. H,, Bridger, J. C. and Derrick, J. M.: Rela-
tion between viruses from acute gastroenteritis

of children and newborn calves. Lancet 2, 61-

63 (1974).
Konno, T., Suzuki, H. and Thida, N.: Reoviru-
slike agent in Japanese infants with gastroen-
Lancet 1, 918-919 (1975).

Middleton, P. J., Petric, M., Hewitt, C. M., Szy-
manski, M. T. and Tam, J. S.:

electro-osmophoresis for detection of infantile

teritis.
Counter-immuno-

gastroenteritis virus (orbi-group) antigen and anti-
body. J. Clin. Path. 29, 191-197 (1976).

Grauballe, P. C., Genner, J., Meyling, A. and
Hornsleth, A.:

infections :

Rapid diagnosis of rotavirus
Comparison of electron microscopy
and immunoelectro-osmophoresis for detection
of rotavirus in human infantile gastroenteritis.
J. Gen. Virology 35, 203-218 (1977).

Kapikian, A. Z., Cline, W. L., Mebus, C. A,
Wyatt, R. G., Kalica, A. R, James, H. D. Jr,,
Van Kirk, D., Chanock, R. M. and Kim, H. W.:
New complement-fixation test for the human
reovirus-like agent of infantile gastroenteritis-
Nebraska calf diarrhea virus used as antigen.
Lancet 1, 1056-1061 (1975).

Blacklow, N. R., Echeverria, A. and Smith, D.
H.: Serological studies with reoviruslike enter-
itis agent. Infect. Immunity 13, 1563-1566 (1976).
Sever, J. L.:
to viral serological investigations.
88, 320-329 (1962).

Urasawa, S., Urasawa, T., Chiba, S. and Kana-
mitsu, M.:

Application of a microtechnique
J. Immunol.

Studies on poliovirus inhibitors in
sera of domestic animals. III. A comparison of
physico-chemical properties of poliovirus inhibi-
tors and specific antibodies. Jap. J. Med. Sci.
Biol. 21, 173-183 (1968).

Hara, M., Mukoyama, J., Tsuruhara, T., Saito, Y.
and Tagaya, I.: Duovirus in schoolchildren with
Lancet 1, 311 (1976).

g A, HEEE, MNEER—: F£R/AED Reo-
virus-like agent W L 2&HFBE. EFohHhdx
100, 798-799 (1977).

Zissis, G., Lambert, J. P.,, Fonteyne, J. and de
Kegel, D.: Child-mother transmission of rota-
Lancet 1, 96 (1976).

Kapikian, A. Z., Kim, H. W., Wyatt, R. G., Cline,
W. L., Arrobio, J. O., Brandt, C. D., Rodriguez,
W. ], Sack, D. A., Chanock, R. M., and Parrott,

gastroenteritis.

virus ?



256

16)

17)

18)

19)

iR« fli——CIEOP iz & 5 v o v A AV ARERF IR T 5 IR HUE O Bt

R. H.: Human reovirus-like agents as the major
pathogen associated with “winter” gastroenteritis
in hospitalized infants and young children. New
Engl. J. Med. 294, 965-972 (1976).
Kariwoldhaug, I. and Sovde, A.:
sociated gastroenteritis in two adults—probably
Scand. J. Infect.

Rotavirus-as-

caused by virus reinfections.
Dis. 8, 277-278 (1976).
Kapikian, A. Z., Cline, W. L., Kim, H. W, Kalica,
A. R, Wyatt, R. G., Vankirk, D. H., Chanok, R.
M., James, H. D. Jr. and Vaughn, A.L.: Antigenic
relationship among five reovirus-like (RVL) agents
by complement fixation (CF) and development of
new substitute CF antigens for the human RVL
agent of infantile gastroenteritis. Proc. Soc. Exp.
Biol. Med. 152, 535-539 (1976).

Woode, G. N.,, Bridger, J. C., Jones, J. M., Fle-
wett, T. H, Bryden, A. S., Davies, H. A. and
White, G. B. B.:

relationship between viruses (rotaviruses) from

Morphological and antigenic

acute gastroenteritis of children, calves, piglets,
mice and foals. Infect. Immunity 14, 804-810
(1976).

Schoub, B. D, Lecatsas, G., and Prohzesky, O. W.:
Antigenic relationship between human and simi-

an rotaviruses. J. Med. Microbiol. 10, 1-6 (1976).

20)

21)

22)

23)

24)

25)

26)

ALIREERE 1978

Matsuno, S., Inoue, S. and Kono, R.: Plaque

assay of neonatal calf diarrhea virus and the
neutralizing antibody of human sera. J. Clin.
Microbiol. 5, 1-4 (1977).

WRES, 3B Ma, WA, MEE—: %04
ShYETFHIE. —MEF1 50~51 45 0 FH 2 PR AT & i e —.
ANEEE 18, 981-987 (1977).

HRMT, WIRIES, SIERME, AR#E, TERS,
B —: bk X 00v ¥ Reovirus-like agent
HRACTHEL AR THRIE B &1 0 IEEED
MmEHAEMO LK. H2BBHERY 1 v A F 2R
(1977).

=3 &, MIUER, BT, BE B, 254585
INF A R DI AT U fe RN THIAE & duovirus.
fER E v 4 v A 5, 51-57 (1977).

Mathan, M., Almeida, J. D. and Cole, J.: An
antigenic subunit present in Rotavirus infected
J. Gen. Virology 34, 325-329 (1977).

Tufvesson, B. and Johnsson, T.: Immunolectro-

feces.

osmophoresis for detection of reo-like virus:
methodology and comparison with electron mi-
croscopy. Acta Path. Microbiol. Scand. 84, 225-
298 (1976).

Spence, L., Fauvel, M., Petro, R. and Bloch, S.:
Haemagglutinin from Rotavirus. Lancet 2, 1023

(1976).



