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RECENT AJVALCI3 IN SERODIAGNOSIS
Cr VIRUS DISZASE

RITSED BYCRI Yoshimori Ashihara*
(Journsl of Ciinfcal Patholozy)
Vol. 13, pp 21-26, iGoL

Recent edvencer o virus s'ulies ch~wed rerarkable results such as
the discovery of naw 7 .ono caon, Jdevelormcut of new technique and concept,
&and discovery and clzcsiilcation of rev type of virus., Of course, the
virus studies, searcnii; Joit fawr oln tod) of miero creature with all the
cheracteristics of life, 4id not uwavance alone., Thus improvement of
electron microscope cnivicd one 46 suulv the shape and mechanism of virus
multiplication, &nd the tech.i0lo -y of tisscue culture opened the door for
developing the micheu oF s rating nnd refining process. And the im-
proverant of refining »ocolto wo
species. -Tue mecthed ol cercalt snosic reported in this payar contributes
to the knowledge of virus waltiplication nothod such as tissue culture
process, virus refiaicy process esnd the development of immuno.ogy.

There ere two types ¢of serodingnoeis of virus diseases.

(A) Detection o saniicca

Employin; the disecse wrneriol to Yo rxanined 0s an entigen, serum
reaction is conducved ou Liscov r uvwn higaly fosune serum.  If the result
is positive, the dizcasc w.weriul 16 ulognosed to be virus antigea.

(3) Dciection of “nui-bely

The rrnii=bcly el m - o~ v .7 9l in doize el serologically using
the kpown virus aniigen, oo woilLdOd In Lbe wost common type. In the

*¥{Ccortral V.rus inep2ct.uva Lvot. swtional Preventive Health Research
institute)
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following, it is reported according to the téllowing classification.
I. Detection of antigen

The advantage of this method is to detect the source of disease,
and compares fundamentally with the virus separation metbod. Ordinarily
the source of disease exists in a large amount during the initisl period.
Thus, the detection of these would contribute to the purpose of an early
diagnosis,

1. Fluorescent antibody technique; immunofluorescent steining

The fluorescent entibody technique completed by Coons? is the
method of staining the antibody laveled with fluorescein isothiocysnate
instead of using ordlnary dye solution. Therefore, the characteristics
of antigen-antibody reaction are utilized in stalning and antigen iteelf
is stained by this method.

The early diagrosis of clinical material and successful practical
use are as shown in table 1. Selection in the type of staining are
classified as follows, (figure 1)

The detailed technigue is descrived in the reterences.2'3’h Here,
we outline briefly the staining process.

2. Experiment on supplementary body

Diagnosissl6 of pox conducting the supplementary body combination
reaction of blood during the acute period (until 5th day of digease),
blister pus and outer part of blister as the antigens with rabbit anti
veccinis serum:

When men are bitten by a dog with a possible rsbies and the supple-
mentary body combination reaction is conducted on standard molwmot{trans-
literation) serum of the dog and animal brain or salivary gland as an
antigen, a highly accurate diagnosis can be done a few hours after the ad-
ministration of detecting material.

II. Measurement of antibody

This method is generally called as a serum reaction and classified
into (1) neutralization test, (2) red blood-corpuscle clot control test,
(3) supplementary body coumbination reaction, (4) descending reaction and
(5) clotting resction. In addition, there are a cold red blood-corpuscle
clot reaction of different type pneumonia and a serum reaction by non-
characteristic antigen such as Paul-Bannel reaction of contageous lin§lc
nucleus cell disease. In this report, the recent advances of item (1
to (5) above are described.



Table 1

Main Virus Antigen und Practical Use of Experimental
Diagnosis According to Fluorescent Antibody Technique
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1. Virus 17. Virus
2. Wakuchinia (transliteration) 18, r2asles
3. Ekutoromeria ( " ) 19. Influenza
L, Adeno ( " ) 20. Chicken pest
S. Hepatitis of dog 21. Youse sarcoma
6. Zerubes (transliteration) 22. Rabies
7. Papiroma ( " ) 23. Japanese meningitis
8. Porioma ( " ) 24, Yellow fever
9. Parrot disease 25. Polio
10. New castle disease 26. Coxsackie
11. Mumpus (transliteration) 27. Echo
12. Nucleicscid 28. Tucleic acid
13. Virus sntigen 29. Virus antigen
14, Nucleus 30. Nucleus
15. Cell 31. Cell
16. Practical use 32. Practical use

33. ( ) indicates subordinate appearance. ? indicates that opinions
are not uniform.

3t, e indicates the partial success of practical use.




Figure 1
Model of Antibody Staining by Fluorescent Technique
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1. Direct method

a. Antigen in the sanmples
b. Fluorescent antibody

2. Indirect method
a. First antibody
b. Antigen-sntibody
¢. Fluorescent antibody for globulin antibody

3. Supplementary body method

a. Supplementary body
b. Antigen-antibody~-supplementary body
c¢. Fluorescent antibody for supplementary body

Lk, Stairing by fluorescent antibody technique
5. Sample

6. Pixed

7. Staining

8. Washing

9. Mount




(Key for Figure 1 continued)

10. Detection by fluorescen microscope

11, Forrmation of fluorescent antibody

12. Antiserum

13. Manufacture of Y =-glovulin

14, Lavel by fluorescent color elcmant

15. Refincment of fluorescent antibody

16. Completion

17. Passage through sephadex layer -- Removal of uncombined color element

18. Passage through DEAE cellulose lsyer -- Removal of non-characteristic
reaction factor

19. Absorption by powder of intestinal anparatus {mouse liver, cell) --
Removal of noncharacteristic reaction factor.

1. DJNeutralizstion test

A mouse egg iacubztvion has been uscd for this experiment, but by
the introduction of ccll culture o..aci, Lhe technique of this method has
rapldly advanced. 2asuring 50% infectious value (TCDSO) against cell
susceptible to vir.., a constant awount of virus liquid, i.e. 100 TCDso/ml;

and an equal amount of seru- diluted with culture liquid in stepwise (1:4,
1:8, 1:16 ...) asre mixed. .fier this m.ixture is sufficiently reacted by
leaving it for an hour ct 37°C or overaight at 4°C, 0.2 ml of virus and
serum reaction mixture is inoculated into the tissue culture tuve (0.8 ml).
For each dilution of serum, at least wore thon four tubes are continuously
observed for about s wecik (dependiny on virus, the reaction and Jjudge-
ment times are differerc) and the chanze ia the appearance of tissue it
examined., Taking the serus copcen.iatica of 50% infection control as a
terminal point, antivciy veiue Is exprussed by dilution pumber. As a com-
parison of virus, the virus solution diluted to 1071, 10-2, 10-3 and 10-4
i8 edded to equal amount of ...oue culture and 0.2 wl {s inoculated. It
was confirmed that the ..owi. ol virus used in neutralization test was 100
TCDSO/ml. And for iluproveuant ol nccuracy, a coastant amount of virus is
introduced by the plaque format.c.. tecknique. The simplified plaque for-
mation of virus is (Jopancce) celotin: cover siip methodl. Making the
heavy lsyer of gelatin soluiion used feor plaque count, the solution is
gelatinized into 1 wma helght on plune box. A circular plate of diameter
14 mm is prepared with sterilizc¢u cruui hut. Tnis is called the gelatin
cover slip., After the reaction, ilce content of test tube is taken out

by platinum ear which was dbwrat cina 1 .irsed 4n cslt solution, and placed
on the gelatin cover slip. 7The sinzle luyer tissue culture is covered

on the surlace plene. U.u.lly for .. .u> culturcd on syare(transliteration)
(90 mm diszeter), eight sicuts arc piuced. Immedlstely afterwards, 7 ml
of gelatin solution for bo "7y layer 4is Ilowcd and solidified., The rest 1s
same ag plaque formation m2thod. At seruam concentiration of neutralization



point, either & sparse plaque or no plaque is formed. In this method,
the neutralization test of a serum sample can be done with a sheet of
syare{transliteration).

In order to eliminate the troublesome microscopic observation of
cytopathic effect cn each test tube In neutralization test, the methods
called metabolic inhibition test (:IT) and color change test are developed
by Melnick J.L. (Bull. World Fealth Org. 1h, 129 (1956)). Vhen cells con-
duct an active metabolism, acid is accumulated in the culture fluid and
lovers pH of the solution. Phenolephthalein indicator in culture solution
shows yellow color. If metaebolism is inhibited by virus infection, the
culture fluid remains &s an alkali solution and the color does not change.
Utilizing this change, the neutralization test is conducted from the fixed
quantity of virus. Plastic pannel is generally used for this test but the
test tubes can be also used. The reaction system cgnsists of 0.1 ml serum,
0.2 ml virus (100 TCCs5y), 0.2 ml cell fluid (2 x 10* cells) and 0.6 ml of
drakeol no. 35. It seems to be a rather simple method but not widely
adopted method at the prescant time.

2. Red blood-corpuscle clot control test

The phenomenon of influenza virus discovered by Hirst in 1941 is
widely spread. Research on red blood-corpuscle clot mechanism has ad-
vanced and e difference in opinions also exists. Virus for red blood-
corpuscle clot reaction asre the following types.

i) Mixer virus group influenza A. As. B. C., Pars influenza,
Mumpus .

11) Pox virus, parrot disease, mouse rimpa(transliteration)
granulation virus group.

1ii) Albovirus group. Japanese meningitis, Yellow fever.
iv) Adeno, Echo(transliteration), measle virus.

v) Otber riftopare(transliteration) fever, mouse meningitis,
mouse pneumonia virus.

Among these, 1) and 1i1i) ave most frequently used in actusl clini-
cal diagnosis. Antivody measurement by this method is simple but inhibitor
for virus clot exists in serum and is removed by treating with RDE (re-
ceptor destroying enzyme), trypsin, KIO,, kaolin and acetone. Research on
the removal of this material “as successful to a certain degree and its
virus can be sald to be i) end iii). The status on influenza inhibitor
is as shown in table 2, .intigens of influenza, Japsnese weningitis, mumpus
used in red blood-corpuscle clot control test and RDE can be purchased now,



Toule 2

Noncharacteristic Inhibvitor of Influenza Virus HA

« inhibitor (Francis) 8 inbibitor (Chu) | 1 inhibitor (Belyavin)

(1)-u nn (6)n nn & ;;izzi)

AR IR SO -1 Bl (RS W TR EILN Y A
(2) “hia el u, (T) i e,

{
RDE T05 1L, (8) KVE. KiO,, Nal, watsy i L ROE cmmsnon,
(3) teypsin TTIM 3L, ean, U ORI, NaiOy CitiE XN B,
NalO., RIU, TCim3h L, trypsin TRIA I NG, : (12)

(B) waotarcmmenz,  (9) iyl TEHATEIRA gy fu e ngenm

712 N.acetyl neuramine } a-globulin Q2 0, TR 7-globalin RIZ XTI B,
(5) acid ¢, zopmereieg (loytuzxu ,

Foceplor N T o b Lo LEDT Y |

(4 TAS AL AR ERGT l | (1h)

&,

1, Thermal stability
2. Heated virus HA 1is .:zsler to contirol than active virus
3. Destroyed by RDE, siroyed by irypsin. Destroyed by NaIOy, and
KIO,
4, Destroyed by active virus
S. Main component is N-acetyl neurariic acid end also a red blood-corpuscle
receptor. Therefore this unuterial competes with red blood-corpuscle
for virus ferment.
6. Trermal stability
7. Works on both sctive and Leated inactive virus
8. Not destroyed by RDE. XIC, and liaI0O;. Destroyed by trypsin
9. Combine with active virus but is not destroyed
10. Included in L-globulin but is not a glucoside
11, Thermal stebility
12, Not destroyed by RDI. Destroyed by KIO, and NeIQ)
13. Neutralize the infectious ability of Ay virus
14, Included in Y -globulin.

There is & method of edsorbing antigen (virus) to red blood-
corpuscle after treating v.-us (Hcltes, nolio) which is not reactive in
red blood-corpuscle clot with tonnic acii. The wethod of measuring anti-
body value in clot resction by tennic acid receptive red blood-corpuscle
is developed by Scott®. The rcd blood-corpuscle clot reaction of echo
coxsackie and adenovirus is uccful in determining the present etatus and

type of virus as shown in table 3 ana &,
3. Supplementary body corbinution reuction

-

The measurement of tn.icoly for o1 ~—2atary bedy combinatlion is
very icportant from tke stoicposnt OO ci.i.cu. aluagnosis smong serological
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dia~ -~thods of virus diseases. Also, if the standard anti serum

n be administered, the supplementary body combination re-
. 5 disease would be one of many techniques whose serum re-
actic. . ., pbilis (Wasserman reaction) can be carried out at the central

laboratc.y of hospital.

Table 3
Reaction Temperature of Entro Virus HA

+C ‘ 37C ‘ JC(IjJ kril
¥CHO 3 , Coxsackie D1 Coxmrhk; B3
11 | » BS ECHO 7%

13 “.cuo 2| » 123%
. : )

o e | Reo ;}L(? "

i

|

2 |
Coxsackie A-21 ; LAY
(Coe) | i A{3)

(B) & EGi0D, 17 uv Ao unra,

1. 4°C and 37°% 3. Cow
2. Human O type 4, ECHO 7 and 12 monkey blood-
corpuscle
Table U

Classification by Red Blood-Corpuscle Cilot of Adeno Virus
(by Ginsberg, H.S. - 1962)

0 | " (3)sman
My @ o
TN EARUEOR S T e ‘?
- e | .
RS A (Y O
s :1.2 456 3 0 i$¥&(7)
YAt e tAe— T
(8 ;‘29. 13:’-15 1‘51: f-"A
LA Cai3fcveng:12, 1IN
1. Group 6. £ or -
2. Type T. Incomplete
3. Blood-corpuscle 8. Type 9, 13, 15 # type which doesn't
4, Monkey indicate HA: 12, 18.
5. Rat



At present, with the cooperation of Naotional Preventive Health
Research Institute anc Zacteric lanulacturing Associstion, the antigeun
and antiserum such as Japanese ueningl.is inflluenzs, polio, mumps, adeno
and heruves (transliteration) reached the stage of commercial marketing.
The recent tendency is to wmove micro-nmethed of high accuracy since the
diagnosis has to be made o infc.it patient of virus disease with insufficient
amount of serun and many t .ts on antigen cve required. Since 1945, the
U.S. Army Medicel School methed ol totel e.ount 1.5 ml is replaced by
Kolmer micro amount methold of 0.6 wl .otal ezount (serum 0.1 ml, sntigen
0.1 ml, supplementary body 0.2 ml, blcodi sysism 0.2 ml). Cassals (1958)
used a depression tray (depzh cbout I i, 96 hcllows wita 2 cm inner
diameter and thin helf transparent plssiic plate 8 x 12 (24.5 x 33.5 cm)),
and a drop of serum (0.02 i), & coop of enti-en {0.02 ml) and two drops
of supplementary body (0.04 =il) cire left ut 4°C overnignt. Two drops of
blood system (0.04 ml) are edded to incse, thus making up total 12 drops
or 0.12 ml. Thus, this rathod wes successul with 1/5 amount of Kolwer
method. This technique bvecawz popular.

The details of the techni-ue is rcicrred to new edition of books?
in this field. Here, we describe bri:fly tue oicrotiter method reported
by Sever9. This method uses a hard tuaicik plastic plate and stainless
steel loop 1n tlace of depression tray ond the dilution of 0.025 ml can
be done directly in the hollew purs. owoop dilution eliminates the oper-
ation of master dilution by pipbet in a scparate test tube and transfer
to the tray. The inspection o lcop is conducted by the spread of water
drop (Aiameter) on the filter paper. The syringe needle, 16 guage, 1.5 cm
length is attached to the end of .0 ul pipet after cutting the needle tip
horizontally., When (ke content is dropped vertically, ome drop is 0.025
ml. (see photograph)

raTE . o ST
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4, JIomune Adhercnce Iio. _ _lutication Test (IA)

This is the new r:thod <iscovercd by H:lsonlo, and the phenomenon
that coubinetion of antizen, an.iboly aid, supplementery body edheres
strongly to human red blood-corpuselc is cesipnoted as immune adherence.
Since human blood-ccrpuscie a5 <he clou reccilion, this method is sensi-
tive blood-corpuscle recctios vileh cun be conducted simply by various
antigen-antibody reaction. Ii..iuiw-l hac reported on fezi(transliteration),
and Itol? has investigated anl .t virus. Tihus, the first step in practi-
cal use has begra., lcvover, tuny rroblor: remaln to ve investigated and
new sensitive imzunological reacuaicn cun tu utilized in sniwmal virus area.

Diluted solution Jor reccilon inci.lcs 0.00015 M CaCls, 0.000 M
MzCls,, 0..% gelctin, 4. ..cros., 0.005 I veronal tuffer and 8.09 M NaCl

gs the final concentratiocas. DSloci-ccrmusele for reaction is 2 x 10 /ml
(about 2%) in human O tyn2. oCoter..iav.on of concentration is done by

the measurezent of optical decnsity at 541 ru using Beckman DU spectrophto-
meter on ten tizes diluted colution. T2 solution is masde by comparing
with the standard., Reaction systen cci..ists cf 0.2 ml antigen, 0.2 ml
antiserun, 0.5 ol mixture of supplenesntors bely and human blood-corpuscle
{using supplementary boly diluted avout 200 tisnes, blood-corpuscle

2 x 10°/ml of 0.1 ml soluttcz is ircludiucd). The reaction mivture is
placed in 379C vazter oth for 15 minutes with gtirring and then left at
37°C. The reaction mixture is returrcd to rcot. temperature snd the re-
sults are observed. About 50% of clot point is Judged to be reaction
positive.

Conclusion

Finaily, serolo_i..1 dizgrnostic n.iuaods ere sumrmarized., If anti-
vody (patient's serum) is not taiiin under the best condition and the re-
lated items are rot reeccrded accurs..ly ta¢ test becomes a vailn effort
no matter how advanced technigue 1s emnloyeld for antizen. For the same
patient, serology shoulu tc cCiiuctew wwrin the acute period (3 davs
after illmess) and twice durin: th~ recovery period (2-3 weeks of illness)
and minimun 3 wml of seruw is Geusiccbic.

Exzept 2-3 virus isl. .03, tuer .o on ceuses of disease 1is not
done at t.ue present Lelelore, ->lozical diagnosis by antibody
value ris. is a mare roview, L% 1o rTecessary to understand thoroughly
the meaning of laboratery L. _nosis . .. cducsie clinlcal physicisns and
public. Dilagrnostic fiuld Jeor viras wisesdscs is begun to be marketed, dut
they sre a very szoll psrt of viris.o. According to an increasing demand
of society, the test cycien should be J7oroved in the future. Alsu the
imorovezent on technicu? gnd Loitiow rec cwres on effort end the planned
publicetion o reviscd hecl=.i te. o qula. S nutursl from the standpoint

of virology. The boous on ihe <iouri ol techaique in virology were
very few but since iuJ, w.ly bLOoss uLpuared on this subject. These seem

-0 -




to be indicative of 1ancreccsing nucter of persons studying virology di-
rectly or indirectly. Finzlly, m.ciing for virus lsboratory diagnostic
method including the serological diagnostic me:hod is held every year,
(Clinical virus conversaziome) In 1965, tihis meeting is planned at
Sencaishi under the auspices o Professor iliakooh Ishida (7 and 8th of

August).
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