
UNCLASSIFIED

AD NUMBER

AD834619

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors; Critical
Technology; 23 SEP 1966. Other requests
shall be referred to Department of the
Army, Fort Detrick, Attn: Technical
Releasing Branch, Frederick, MD 21701.

AUTHORITY

SMUFD, D/A ltr, 15 Feb 1972

THIS PAGE IS UNCLASSIFIED



TRANSLATION NO.//53

DATE: /9

i LL.J LjU

DDX AVAILABILITY NOTICE

Reproduction of this publication in whole or in

part is prohibited. However, DDC Is authorized

to reproduce t-e publication for United States

Government purposes.

STATF_;&ETT #2 U.,:LASIFIED

This docuteut J-, !ub4ect to specl-ll expcrt controls and oaob

tran.•w ittil to ffg-y ig govurumoullt; oq, foreiB1 na•,ioD0 Iis may be

made only with prior approval of .- . " - "--

nEPARTMENT OF THE ARMY
Fort Detrick

Frederick, Maryland



IS CLAIMER NOTICE

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



I III I A:cI I:: SiOZGOI

02 V-US DISLASE

R1:'S1EO BYCRI Yoshimori Ashlhara*
(urnl of Cli.nca. Patholo•y)
Vol. 13, pp 21-26, 1964

In trodu•nc to

Recent advance- c-f virus iz+ cs -h'•'.;"l re-rarkable results such as
the discovery of nýw .- 0:, ' v,, :::z't of new technique and concept,
and discovery and cl.s'>ýist~on Of rTn ty-c of virus. Of course, the
virus ttudie.;, se cii.ch.*,. .o" i.: I:, ded' of micro creature with all the
characteristics of life, i'd not uAv,,nc( alone. Thus improvement of
electron microscope cnm&xed one to 1u.1-y tbe shpe and mechanism of' virus
multiplication, anr. tha t¢ch. -v of tirLue culture opened the door for
developin6 the 7:whc.4 : .gnd r,-'fia2f process. And the Im-
provement of refiainng !3 •h. 3cvcril shapes of biological
species. -Tae mthoi of '-' crci -no,;'i rport,.cd in this paper contributes
to the kno-ledge of viuj i"- ... ation r'tthod such as tissL- culture
process, vi.rus reff.ainZ process and Lhe development of immunology.

There ere two types of ec-odirgnosis of virus diseases.

(A) Dctcctioa o: nn'ýz;c:n

Employin: the di.et u- va,'" t' T.. rxamlned as an antigen, serum
reaction is conducted on: L.-.o -J.'Ž - b;i ,.y in-:une serum. If the result
is positive, the dti.ca . i.eri. 1. aiiatnosud to be virus antigen.

(2) Dctection c:

The ro.U-bciy of h, -- 1 " n -:1 , erologicealy n•ing
the known vi an4. .. ý.;.- I -,ic wo6L common type. In the

*(Central V.rus Insp*ct.oi Lk.-t. ;;L,tlonal Preventive Health Research
institute)



following, it is reported according to the following classification.

I. Detection of antigen

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

1. Fluorescent antibody technique; immunofluorescent staining

The fluorescent entibody technique completed by Coons 1 is the
method of staining the antibody laveled with fluorescein isothiocyanate
instead of using ordinary dye solution. Therefore, the characteristics
of antigen-antibody reaction are utilized in staining and antigen itself
is stained by this method.

The early diagnosis 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 technique is described in the references. 2 ,3'1  Here,
we outline briefly the staining process.

2. Experiment on supplementary body

Dingnosis5,6 of pox conducting the supplementary body combination
reaction of blood during the acute period (until 5th day of disease),
blister pus and outer part of blister as the antigens with rabbit anti
vaccinia serum:

When men are bitten by a dog with a possible rabies and the supple-
mentary body combination reaction is conducted on standard molmot(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 combination reaction, (4) descending reaction and
(5) clotting reaction. 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 contageousa ingle
nucleus cell disease. In this report, the recent advances of item (1)
to (5) above are described.
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Table 1

Main Virus Antigen and Practical Use of Experimental
Diagnosis According to Fluorescent Antibody Technique

'1 w (L f A~7  A n2b tA (09) UF
(2):yy;, . DNA- + * =(I L •R NA - +

(3)~"- +

6 + +- 0 A I
, * + (++ (2>+

9)- 51, w M,+RA + RNA

nA , I- i++ "A 4  -I _+

(33) t,,i' , +, -$,-L f

1. Virus 17. Virus
2. Wakuchinia (transliteration) i6. Measles
3. Ekutoromeria ( " ) 19. influenza
4. Adeno ( ) 20. Chicken pest
5. Hepatitis of dog 21. -,ouse sarcoma
6. 2erubes (transliteration) 22. Rabies
7. Papiroma ( ) 23. Japanese meningitis
8. Porioma ( ) 24. Yellow fever
9. Parrot disease 25. Polio

10. New castle disease 26. Coxaackie
11. Mumpus (transliteration) 27. Echo
12. Nucleicacid 28. Nucleic acid
13. Virus antigen 29. Virus antigen
14. Nucleus 30. Nucleus
15. Cell 31. Cell
16. Practical use 32. Practical use

33. ( ) indicates subordinate appearance. 7 indicates that opinions
are not uniform.

34. * indicates the partial success of practical use.
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Figure 1

Model of Antibody Staining by Fluor'-scent Technique

S• I TL - "-'--
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(9) -X4 t

f181 DFAF 4.4,-A7rg...

1. Direct method
a. Antigen in the samples
b. Fluorescent antibody

2. Indirect method

a. First antibody
b. Antigen-antibody
c. Fluorescent antibody for globulin antibody

3. Supplementary body method

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

4. St;airing by fluorescent antibody technique
5. Sample
6. Fixed
7. Staining
8. Washing
9. Mount
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(Key for Figure 1 continued)

10. Detection by fluorescent microscope
11. Formation of fluorescent antibody
12. Antiserum

13. Manufacture of Y -glovulin
14. Lavel by fluorescent color element
15. Refinement of fluorescent antibody
16. Completion
17. Passage through sephadex layer -- Removal of uncombined color element
18. Passage through DEAE cellulose layer -- Removal of non-characteristle

reaction factor
19. Absorption by powder of intestinal apparatus (mouse liver, cell) --

Removal of noncharacteristic reaction factor.

1. Neutralization test

A mouse egg incubation has been us.-( for this experiment, but by
the introduction of cell culture :-h- , he technique of this method has
rapidly advanced. .asurinzg 50P inrectious value (TCD 5 0 ) against cell

susceptible to virm-, a constant anount of virus liquid, i.e. 100 TCD5 0 /ml1,

and an equal amount of ser~u diluted with culture liquid in stepwise (1:4.,
1:8, 1:16 ... ) are mixed. A'fter this raixture is sufficiently reacted by
leaving it for an hour Lt 37 0 C or overnight at 40 C, 0.2 ml of virus and
serum reaction mixture is inoculated into the tissue culture tube (0.8 ml).
For each dilution of serum, at leaýt nore than four tubes are continuously
observed for about a week (depending, on virus, the reaction and Judge-
ment times are different) and the chancgc in the appearance of tissue is
examined. Taking: the seru:; concen .ration of 50% infection control as a
terminal point, antiboy v-lue ij oxpc~ed by dilution number. As a com-

parison of virus, the virus solutio;- diluted to 10-1, 10-2, 10-3 and 10-4

is edded to equal amoonr of 0? uc cultur-e and 0.2 ml is inoculated. It
was confirmed that the , o2 virus used in neutralization test was 100
TCD50/ml. And for izproverzgnt o.7 accuracy, a constant amount of virus is

introduced by the plaque foruat-;.. technique. The simplified plaque for-
mation of virus .Ls (Jnpar,.ce) gel.tin_ cover slip method 7 . Making the
heavy layer of gelatin soluzion u3ed for plaque count, the solution is
gelatinized into 1 r.a hcigý.t on pline box. A circular plate of diameter
14 mm is prepared with sterilizei caru.ii hs. This is called the gelatin
cover slip. After the reaction, t'e contecrt of test tube is taken out
by platinum ear which was burnt 11 _,_i-aGd in ciat solution, and placed
on the gelatin cover slip. The sin.$e layer tissue culture is covered
on the su:-face plane. U-Llly 1'or ti .. • cultured on Gyare(tranaliteration)
(90 mm diameter), eight scts arc placed. inediseely afterwards, 7 ml
of gelatin solution for h, -.- layer is flowcd and solidified. The rest is
same as plaque formation nathod. At scrum concentration of neutralization
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point, either a 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 (':.T) and color change test are developed
by Melnick J.L. (Bull. World 7ealth Org. 1_4, 129 (1956)). When cells con-
duct an active metabolism, acid is accumulated in the culture fluid and
lovers pH of the solution. Phenol-phthalein indicator in culture solution
shows yellow color. If metabolism is inhibited by virus infection, the
culture fluid remains as 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 cpnsists of 0.1 ml serum,
0.2 ml virus (100 TCC50 ), 0.2 ml cell fluid (2 x lO cells) and 0.6 ml of
drakeol no. 35. It seems to be a rather simple method but not widely
adopted method at the prescnt 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 a difference in opinions also exists. Virus for red blood-
corpuscle clot reaction are the following types.

i) Mixer virus group influenza A. A2. B. C., Para influenza,
Mumpus.

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

Iii) Albovirus group. Japanese meningitis, Yellow fever.

iv) Adeno, Echo(transliteration), measle virus.

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

Among these, i) and iAi) ave most frequently used in actual clini-
cal diagnosis. Antibody 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, KI 104, kaolin and acetone. Research on
the removal of this material %:as successful to a certain degree and its
virus can be said to be i) and iii). The status on influenza inhibitor
is as shown in table 2. Antigens of influenza, Japanese meningitis, mumpus
used in red blood-corpuscle clot control test and RDE can be purchased now.
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Noncharacteristic Inhibitor of Influenza Virus HA

Sinhibite" (Frmnciv) 0 inhibitor kChu) I inhibitor (DB yavin)

W F ,, , . (1)" O O) Li n -- 't ff' fL o ,`1 1
(2 4 - -

(3 NalO..' KO. E C"J, '% it t. tr"P;fl vIaI" It

.1"1A. N-ac.'tyl n'urminC I .lolulin .y;gzoI..t. ?-R" dlr.oin -P':1 t tA&.

1. Thermal stability
2. Heated virus HA is .=sier to control than active virus
3. Destroyed by RDE. Dez-royed by try-p~iu. Destroyed by NalO4 , and

K10 4

4. Destroyed by active virus
5. Main component is N-acetyl neuramic acid cnd also a red blood-corpuscle

receptor. Therefore this r.terlal competes with red blood-corpuscle
for virus ferment.

6. Thermal stability
7. Works on both active ar.n heated irnctive virus
8. Not destroyed by RDE• XI04 and Nai04. Destroyed by trypsin
9. Combine with active viru3 but is not destroyed

10. Included in L-globulin bu; is not a glucooide
11. Thermal stability
12. Not destroyed by RD-. Dflstroyed by KO14 and Na1O4
13. Neutralize the infectious ability of A2 virus
14. Included in Y-globulin.

There is a method of adsorbing antig.-en (virus) to red blood-
corpuscle after treating v'ru3 (!ci.bes, :)olio) which is not reactive in
red blood-corpuscle clot vith ti-rnic acid. The method of measuring anti-
body value in clot recrtion by tannic acid receptive red blood-corpuscle
is developed by Scott 0 . The red blood-corpuscle clot reaction of echo
coxsackie and adenovirus is u:zfful in determining the present status and
type of virus as shown in table 3 ard 4.

3. Supplementary body co:.b•n,.t'on rc,,ction

7he measurement of fr.ibo~y 2or m -_--tary body combination is
very important from the sta&Cpo.r.0. o:i. aiagnosia among serological
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die" -thods of virus diseases. Also, if the standard anti serum
n be administered, the supplementary body combination re-
s disease would be one of many techniques whose serum re-

actio-... jphilis (Wasserman reaction) can be carried out at the central
laboratc,;' of hospital.

Table 3
Reaction Temperature of Entro Virus HA

4,C 37C :4(ý Lz 37T

FCHJO 3 Coxackle D1 Cox'cki.e 83

1I * BS P.C1bO 74
13 MCHO 29 1 11. * ý*

Co ivA-21 I 3

(C-1c__ (3)
(4 F 107,12 -- LA4*tQT2'-t 4.

1. 40C and 370C 3. Cow
2. Human 0 type 4. ECHO 7 and 12 monkey blood-

corpuscle

Table 4

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

n I •(3)" ... ..

(8) +:^" 0 ,,A...-

(4.3,. 7. 11, 1.If,• 20.• 23

1. Group 6. / or -

2. Type 7. Incomplete3. Blood-corpuscle 8. Type 9, 13, 15 / type which doesn't
4. Monkey indic2te HA: 12, 18.

5. Rat
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At present, with the cooperntion of National Preventive Health
Research Institute ar.". BacterU. Manu2ac'uring Association, the antigen
and antiserum such as Japanes;e mancnZgiis influenza, polio, mumps, adeno
and herubes (uransliteration) reached the stage of commercial marketing.
The recent tendency is to move nicro-mcthod of high accuracy since the
diagnosis has to be made o-" anfL_.t patient of virus disease with insufficient
amount of serum and many t .ts oz antigen ý-'e required, Since 1945, the
U.S. Army Medical School rzethod c:f total L •ount 1.5 ml is replaced by
Kolmer micro amount method of 0.6 nJ- ,oz~al &mount (serum 0.1 el, antigen
0.1 ml, supplementary body 0.2 ml, blood syst'tn 0.2 ml). Cassals (1958)
used a depression tray (depz.h vbo.ut I •, 96 hollows with 2 cm inner
diameter and thin half transparent plaztic plate 8 x 12 (24.5 x 33.5 cm)),
and a drop of serum (0.02 vd), a a' of anticn (0.02 ml) and two drops
of supplementary body (0.04 ni) L:e >fft at 40 C overnight. Two drops of
blood system (0.04 ml) are added to these, thus making up total 12 drops
or 0.12 ml. Thus, this method was successful with 1/5 amount of Kolmer
method. This technique becarz popular.

The details of the technique is re'cr.red to new edition of books 2

in this field. Here, we describe bri* :ly nicroiter method reported
by Sever 9 . This methold uss a hard tiicl, plastic plate and stainless
steel loop in place of depression tray und the dilution of 0.025 ml can
be done directly in the hollzr2 p rt. oop dilution eliminates the oper-
ation of master dilution by pipet in a separate test tube and transfer
to the tray. The inspection of loop i3 conducted by the spread of water
drop (diameter) on the filter paper. The syrirnLe needle, 16 guage, 1.5 cm
length is attached to the end of i.0 JL1 pipet after cutting the needle tip
horizontally. When the content is dropped vertically, one drop is 0.025
ml. (see photograpj)

I PLATE
¶CAL AOOOVS W

i ' i

'I .
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4. Immune Adhere', ce -z..on Test (IA)

This is the new :.2thod & -covcrc& by •,zlsonI 0 , and the phenomenon
that coibini-ion of antia.n, &nzA i, suDuplementary body adheres
strongly to human red I1ood-corpu~clc i- Cesi,;nated as immune adherence.
Since human blood-corpuscle lhaL cloý :oea•cton, this method is sensi-
tive bloo-corpuscie rcnct . c bo conducted simply by various
antigen-antibody reacion.. -l. hao rŽ:oz-ted on fazi(transliteration),
and Ito 12 has investigated a:i._' vir-ýL. TI.us, the first step in practi-
cal use has bcoitu.. H ,ver, -n', yroalv remain to be investigated and
new sensitive ic,•nologicjl r : c. utilized in animal virus area.

Diluted solution .or re2c3- oz, zr-:. s 0.00015 IM CaCI, 0.000 M
M.ulC1 2 , O.U4 gelcitin, r 0.005 . vcronal tuffer and S.09 M2 NgCl
as the final concentratisns. 1locd-cc:'-nwcle for reaction is 2 x 10 /ml
(about 2%) in human 0 ty7_2. n of concentration is done by
the measurement of optical dcrnsi.y at 541 rp usinZ Beckman DU spectrophto-
meter on ten tines diluted soluticn. 'T.: :;olution is made by comparing
with the standard. Reaction systeu cc:..v_;ts c. 0.2 ml antigen, 0.2 ml
antiserum, 0.5 ml mixture of supule;:•ntar; bo•y and hu.nan blood-corpuscle
(using supplementary body diluted aboout 200 tiines, blood-corpuscle
2 x 10 8 /ml of 0.1 ml soiuzIon is inclumiLid). The reaction miy-ture is
placed in 370 C iater b-th for 15 ni,.utes with stirring and then left at
37°C. The reaction mixture is retur:.ed to rc- z. temperature and the re-
sults are observed. About 50, of clot point is judged to be reaction
positive.

Conclusion

Finally, scroioju.l cli-nostic o are su-zrarized. If anti-
body (patient's serum) is not ti:n unrler the best condition and the re-
lated items are not recorded QCC. rJ-iY tw tezst becoz.es a vain effort
no matter how advance& technic.e is f-.oy&. for anti-en. For the saw.
patient, serology shouX. Ic crt. - Cte" _ý1"n thc a.ute period (3 days
after illness) and twice d*&-inZ -z; recovLry period (2-3 weeks of illness)
and minimum 3 ml of serun is dcj.&:o.c.

Ex.ept 2-3 v'rus -,.rs , " c.:ues of disease is not
done at t.ie pre.ent t'_. cr.- .T.woical d.agnosis by antibody
value ric_ i sa zrý:e rcview. t c5sary to understand thoroughly
the meaning of laboratcr-.. .e clinr.cal physicians and
public. Diagnostic fluid .'or vi*-.; is bet-un to be marketed, but
they are a very szll part of vr .,ccordi:C to an increasing demand
of society, the test ryzzeu should be ->'roved in the future. Also the
improvement on techn.*u. and .A rcc , Gn effort and the planned
publication of revised he2l-., t. g,... " 'tural from the standpoint
of virology. The boo':s on .he ,c:. ri :r.'ý tccl.nique in virology were
very few but since I., .ýmy booD,- , on this subject. These seem
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to be indicative of incrcasing nurm'er of persons studying virology di-
rectly or indirectly. -Finally, ng for virus laboratory diagnostic
method including the serological diagnostic me'hod is held every year.
(Clinical virus conversazione) In 1965, this meeting is planned at
Sendaishi under the auspices of Professor ;;akooh Ishida (7 and 8th of
August).

References

I. Coons, A. -. , et al.: J. . 91, 1, (1950).
2. National Preventive Hel ch carch Institute Association

Edition: Ex-erimantzl Virolojy (O.•--i,) Lruzen 1964.
3. Higashi, ish'ida Ed.: Virology. AýLziura Shyobo (1964).
4. Suzue, HakoeJf-: T1uorescent antibody technique, Igaku Syoin

(1963).
5. Mac C-z-, ý...: ary & ,cso•is of smnllpox, The dynamics

of virus and ric..extsial i.2'ctlo:., •IJ~ator Co., N;.Y. (1954).
i. The Welfrxc +trv; E&.1iioL: 14.alth Test Guide I (II)

(Suppler-ent ao- Revision) (1952).
7. Yoshi4o, K., et al.: Arc; - . VIrusforsch. 13, 413, (1963).
8. Scott, L. V., eta.: J. Lw, Lro..., 78, 211, (1957).
9. Sever, J. .. : J. L.uno.., W, 320 (1962).

10. .aclson, R. A. J.: Science, ll, 733 (1953).
ll. Nishioka, K.: J. im-unol., go, 86, (1963).

12. Boka Ito: Abstract of Japancse Virological Society Meeting,
12th (1961).

- .a.-


