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During e study of tho inlsrfercnc€ produc€d by heat-inactivat€d influenza virus Fith the
growtb of live vilus in fragments of chick chorio'alla.ntoic mernbrene it wa€ found tha,t,

folloieing incubetion of heatod virus \r'iih mer,brano e new facto. ws-s rslosssd. This factor,

rocognizcd by ita ebility to induco int€rference in fi6sh pi€c€s of chorio-slls.ntoic membrane,

wa! calLo.t interferon. Following & leg pho^le intorforort \\'a.s frrst dotecbd nr ths momb.aDes

&fLer 3 h incub&tion and iher€after it was released into th€ surrounding n[id

IxrnonucrroN

Oue of lhe lnosL uscful siLuations fol studying interference anor:g animal viruses
has beeu the ilgdle19ry€ produced by inactivated influenza viruses with the
grorvth of live inlluenza virus iIt the chorio-allantoic urembrane of the chick
embryo. In this system, a number ofvariabies have been measuted, e.g. the effects
of va ryirgy'[g dose of irt erfering and challenge vjrus or tBit img i.qlerval bctween
Llre t wo inbiula.Liorrs, LIie effects of diflerent met'hodspf t' ir-Js inagtivation arrd lhe

r-}fll{l9t{e-rent.-v1ruq,slraurs (see review by llenle f5o). As a result of st'udies
f4y dilferent rvorkers, it is generally agreed that interference ce!g!-be explained

by blockage of cgllg;-r:&qa &ge-pjors. Irazekas de St Groth, Isaacs & l)driey (r952)
found that inierference by influenza virirs inactivated a.t 56'_C,t@,9!)some hours
until ii rvas fully established, but it was cli{9.r1lt to a""idF$e*piiir"ents in the
iutact chick einbryo yil.etlrer tl!:!iJfe- yas required for the inqctilatgd 1!1us !g
!_e. a!sorbe{-!y the cells{or)for soure further rexctio4g.to_ gqqgr. We have studied
this point rvith pieces of-chorio-allantoic membrane suspended in buffered salt
eolutlon ii 'uitro. (Itulton & Armitage r95r; Tyrrell & Tamm 1955) a. method
which allows observation of fluid and cells seperalely and manipulations which are
not possible in the chick embryo. As a result, a number of new features of the
interference reaction have emerged and these are described in this and the following
pa,per.

Mnrsons

Interfering ui.rus

The Melbourne (1935) strain of influenza virus A was used as fresbly harvest€d
allantoic fluid. It, was mixed with a 2 0/o sodium citlate solution in normal saline
and borate bufer, pH 8.5, in the ratio 6 parts virus, 2 parLs citrate-saline and
L parl borate buffer, and heated at 56'C for t h. lhie treatment abolishee the in-
fectivity and enzymic activity of the virus while rotaining j.ts interferirg octivit;,
(Ieaace & Edney r95oo). In the present experimente, it wa.e shown by inoculating
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eggs allarltOically that lleatilig llad illactivated t1le virusi tllis test、′■s includcd
in nlOst,b:lt nOt in al1 0f thc present experin)cllts The l)eated virus is rofcSrred tO

a s  h c a t e d  l I E L
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The burcr used to suspOnd ancl、vash the pieccs Of。110rio―allantoic illeinlbraile

w a s  t l l■t  d e s c r i b e ( l  b y  t t a r l e ( S e c  P a r k e r  1 9 5 0 )
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The average woight Of a piote of membrane wis fOul,d tO be 20 mg   ・
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100 units oシリ喩ミリa孵じごvere added per ml nuid The tubes、ele sto哩)crCd alld
iDlaCed in a rc屹Hュrum at 37°C(8 rev/h)After 24 h incubatiOn the lnen〕bralles
were removed,y赳ュリ,tWO Changes of bulfer and put in ieJl■lbcs a10ng、■h
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r。ller drum for a fltrther 4S h at 37°C aft9ュIlliCll thc luids wero titintc(l indi―
viduallyお r their hacmaggllltinil colltont
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Two fold dilutions(0 25 ml)of test virus、 vere made in nOrinal salille using

atltomatic Pipettes and plastic Plates l｀o cach dillltiOn o 25 inl of a 0 5 76 sllS―

pension of chick red―blood cells、vas added, alld the cells al10wcd tO settle Tliat

鞘 :』織
:lt諄 楡 驚 喘 量 留 押 alよ 1111lξ ll:」 (‖ 翼 ‰ i∬ 量

the amount of vitlus PleSent at the partial agglutillation end‐Poilnt Tl10 readings iュ,

the t.・tbles are given as log2,i e tube ntllllbcr of a scrics Of t、O―fOld dilutions Thus

if the el〕d―Poillt Of lggltltinatiOn occurs at a 172 diltlti。1l the rcading is takcll as
10g2=l  lf the end―point of agglutillati011 0cCurS at a 1/4 dilutiOn thO leading is
taken as log2=2 メ11/1 dllutiOn end―point llas a 10g2=O and nlaterial、vilich did
not €rgglutin&te red cells at a, 1/l dilution was given an arbitlary Ecore of - l.

Assessnlent of reutlts

A group of sixty titrations of control ntateriais carried out in a single experiment
uas analyzed statisticall;,. The logarithms of the. haemagglutinin titres of indi-
vidual fluids *iffio occur in an approximately normai distribution. It rvas
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nocess&ry, therefore, to measure geometric mean haemagglutillin titres rvhen

comparing tlvo groups of materials. 'Ihe mean (log2) titre of the sixty titrations

rvas 6.?8 and the variance 0 412 (standard deviation 0'642). If we took samples

of six from this population rve should expect that 90 o/o of the sample meons rvould

fall in the ra,nge 6 ?8 t 0 67. Therefore, if the nreans of two samples, drawn at

random, differ by more than 0 6? log, it is likely that they are drawn from diffelent

populations. In practice, rve have a.ssumed that if an experimental group of six

tubes shorved a geornetric mean titre of one log, unit less than a group of six

controls tested at the sa.me time this indicates a slight but significant degree of

interfelence ; a clifference of twr, log, units rvas taken a,s showing definit'e intelference.

One difficrrlty l'as that groups ol ccutrols tested on different days shorved highly

significant differences in title. This finding appea,rs to be due to the va,riable

sensitivity of the red cells from diFerent forvls to influenza viral haemagglutinirr.

In order to overcome this difficultl' a control group 1Y&s included in each experi-

meni, alld 1,o facilitate comparison betrveen differeDt experimeuts the results for
'au experimenlal group are shorvn in the table as the proportion (expressed as a

percentage) of the geometric mean haemagglutinin titre of the corresponding

controls.'Ihus a difference of one log, unit betrveen experimental and contlol

groups coruesponds t'o a 50 o/o yield, a difference of trvo log, units to a 25 o/o yield,

etc. Small a,rithrnetic differences in the percentage yield have therefore a much

greater significance at low than at high percentage yields.

Rrsur-rs

In prcliminary experiments it rvas found that interference could be induced in
pieces of chorio-allantoic membrane in the follorving wa,y. Hea,t-inactivated MEL
virus was added to the suspending fluid along with a piece of membrane, and this
was then incubated in the roller drum for 24 h at 3?"C; controls were ir.rcubated
in buffer. Th! lsurlry,rrpr rvere_!\erSyg${94gg4jlJ!9!4!{eilyith live MEL
virus riilutedl-o-3 in t ml. o-f-6-uffer, infincoGtuaJ- a iuilher ao to 43 h at 3?"0.
Previous treatment of the membranes *.ith hea,ted MEL in this rvay caused pro-
nounced interference with the growth of live I\{EL. In,this system, 200 to 400
agglutinating doses of heated I\{EL almost completely suppressed haemagglutinin
production by live virus and the effect of different doses of heated MEL can be
seen from the information conta,ined in table 4. Tyrrell & Ta,mm (r955) found that

肥謂駅 よとTTと
d“債̈u響唾Fence Ⅲ■具Ⅲ■…em■�s

irtts strain variabllity

It rya.s soon found tha,t the time interval betrveen the application of interfering
and challenge viruses had an influence ou the clegree of interference. Iu order to
see what lvas the import&nce of the time intervai, the follorving experiment was
carlied out. Pieces of membrane were mixed rvilh a small dose- of hqated .l u.Щ…叫……memttme were mЮα Ⅵm a滞

器錨鑑濫
―

Vttu■199■■)_1■Order to produce slight intorλrencけ所
ups of membranes rvere removed, washed thororrghly in buffer, resuspended
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I/ irus inter.ference. L Th.e interferot't

in buffer anrl further incubaiecl either at 2 or 3i '0. The total incubation time l,as

!1!-a*d tlris n,as clir.icled betl.een a Trrirrory irrcubu{iiri f'eiloa iir -iiti"l ntffi-
\94t99] {EL aJ,.3?l-C antl a secor,,tlary-iiibation ireiiod oi tlre washecl merub.a'es
4! 2 or 3;l ' . Aftcl t,hc secondary iucubation, the melnbranes l,crc again rvaslrcd
attd challcrrged l ' i t,h IIDL virus.'I 'he r.esults are shol'n in tablc t. ' fhe lesults shorv
that a prirnarl '  peliod of I5 rri lr corrt&ct, bets,ecn heated MI4L a,rrrl ihc rnernblrutc

mucil a plirn&ry p er'.iod. of,2..1 lL

{UIS, Plolided the secondary irrcubation rvas carried out at 3?'C. I'he lirrdings

Wgttt ttnt■e hetted]翠ルエi早・̀       ψ 型 ,llldtlelet瞳
]… ・・塾なヽ県曇辿 ユ山り〔軍聖凛鰈:The Lct that after 4 hノ だけれαγy

' felr ,r i  
l .  Er.ptcr or vaR\. lNG Trurls AND I 'Dr\t t 'DRAl.uRIts oF rNcuB;r. lroN oN

orr Hp,rrnn tr{IiL

itcomcl,ric
\ rrrerin l lA 9L ol
s,rt onrlor'r' t,il,rc con{,rol
incubat, ion ( logr) t i1,rc

,.1h : i{ ,  :}7'C 3 0 15

/  J l l tcrrcr lDA

q無71'総鮒釜暑t

/● 奪 t
i 1`lrna r、

incubation

15 mm at 37° ('

1 5 1〕l i n  l l t  l , 7°(

a d 6FTに itedヽ lEL 口 l  a t

生)l・t星ヽ と____● '    >100   .
2 3  1 1  t l t  3 7°C      1 0          3 3

甲11(軍襲と́_,, __`:r04,
20]l,t1137° ('      21,         10

100

incubation thele is a slighb difference in interference, depending on whether.secon-
dary incuba,tion is carried out at 2 or 37oC, implies that so

at is nece躙 =璽 ge

It is dimcult to be

l )uf fer  cont fo l 24 1l at 2°C 5 9

takes sinOe it〕night contilluc during the carly stagcs

virus,and処 咆 改型〕以山腱し興垣ユVlユ叫

W譜 諧滞:総ユ
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Incidcntal observations had Poillted tO sOIne instability of thc illterfering

aCliVity Of lloated llIEL dllring inctlbation at 37°C  Allo、 periinent llltlstratillg
this is shown il tab10 2 Tablo 2 shows that the interfering activity 9flleated vEL

"uS Iい194==唯]09■t t91や●lyいollⅢ咄 “、●■24卜Ⅲ3719■●1,,ddlllg
」QJ迎 亜0こ|ユ9ヽ ThiS degree 91 in,,bl■ ly iS �ltcresting since Paucker&Henle

(1955)fOulld that tlle lllfecivity of tllc PR 8 strain of innu。1lza v.rus was inac‐

tivatcd at 37°C at tho rate Of about one loglo a day

When an attempt、'as l■ade to measure the arrlount of型摯い。rbed h∽"dttL,
vllus after valy�ュg tlmos of cOntact with cho�o allmtoic membralle,a dl五91,y,

選淵kttT:::llbl器3謂:Fm進 濶 圏選出
tion released by tlle membrane into the surroundulg luidi Tl)is cOuld be showll

4 3 2
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A Isaacs and」 .Lindenmann

by incubating PieCes of membrane、vith burer at 37°C in the roller drum,、vhen

aftcr 2 h sumcient Ⅲll」メuD1 9f,aggl劇�nt101 was released by the membrane into

the stlrroullding fluid tO block agglutination by an equal volulale of heatcd NIEL

virtls、vith an agglutillin titro of 100 A similar erect、vas n()tcd by Schlesinger&

Karr(1956)and prObably accounts hr the dittoulty described by lsaacs&Edney

(1950ι)ill renlovil〕g the illhibitor in aliantoic ntlid by frequentヽ
vashillg of the

■lla1ltoic cavity

' IABLE :. Enlncr ol rNcuBA'l 'roN AT 37oC }'oR 24 H oN

1r{E TNTERFIRTNc lcrrvrrY op nne'rnl }[EL

geolnetric        %01

1■lcan HA titre    COntrOl

(10g2)         titre

l:      il¬
39             20     1

2 3         5    1

5 4         4 1  ´ =

TABLE 3. Ernrcr or'' a'rbr-tlllXn rNr{rRrrox. oN
INTERFERINO ACTTYITY O]: }IEAf EI) ]YI I ' 'L

gcomctric 7o of

incuba,fion period mcan HA titrc control

hc&te(l rlIIlL slrsPendecl in bcforo test (logJ i'itro

bu f f c r  n i l  0S  00

. nombranc inhibi lor ni l  3 3 1

b l i l Tc r  4h  a ' t  3? 'C  )3  21

mcmbrane  i nh ib i t o r  4h& t3? 'C  55  22
.. 

cdiitrbl $;ithout hcoted MEL nil 71 100

An expelimeut rvas carried out to see rvlla,t effect this membrane inhibitol migltt

have on the interfering activity of heated MEL. A sample of inhibitor lvas Pre-

parecl by incubating normal nembra.nes in bLrffer. Ileated MEL virus s'as t'hen

tested for its interfering activity diluted in;{i9-me-ml2rane- extra,cf" or in buffer as

a control; also, interfering activity rvas tes'ted by adding the membranes to these

Res idual interJeri'ng (Lctiai'ty

These experimeuts have indicated that the interfering virus is rapidly takeu u1)

by the cells, altliough interference in the cells takes some time to be established.

One rvould expect, too, that in these experiment's Jittlsr inlbe.ferirrg-aolifily,-lt9-uld
r,em,in iryJbe-€rdd-rtbe$-24+a€rn$_Q9t-b9!ye_e!--h q,!€4 LE-f,.- S.Il4 -tlrg qrg4lrang,

since any uq&bsorled-virus yguld lose interfering potency as & result ofiuactivation
at 3fC and 

"orftin-itiorl 
with inhibitor. It wai.surpri:3ga therefore, to find that

dOS。(ad)
Of

hterFering    � Cubation Period

virus          before tost

3,3          nil――col■trOI

124         nil― 一control

41          nil― ―COntrol

l 1 2 0         2 4  h  a t  3 7°C

3,3         2 4  h  a t  3 7°C
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l/irus interference. I. Tlte i,nterferon
incll on consl le in

TnBLx 4. Colrpanrsor nETwnEN rNrrral TNTERI]ERING icrrv|ry or IrE^TIID
I'IEL ann riESrDU,,'L rNTnRrnRrNG Acrr'rry AFl,ltR rNcurJ..tl.roN \\/rrrr clloRlo_
^LLANTorc tIntrBRANrl r.oll, 24 fi

interfering doso (a.d.) of geonrctr ic o,A <,f
actrvrtv he€Lted trt I tL mc{n }I .4. t i trc 

"onr,.otmeasrrre(t ini t ial ly prescnt. ( logr) t i trc
i n i r i n l  t l 20  <0  < t . : JjD j t i a l  B?3  0 ,S  2 .3
init ial  124 1.0 4
ini i ial  4l j .O 2,,
iesidual I  I20 0.?5 1.6
rcsiduel S?3 A.6 tz
residual 124 4.1 2i
residu&l 4t s.? S0 

:

incubating fluid. Some of bhe 9f t!]s errly relgi-f,cdir$erfcrjeg *ge+t

accompanied by liberation of

Titne oJ appearonce ol interferon. in lln menbrane
and releqse into the su,rround.ing fiui.cl

we next st*died thc appearance ofinterferon in the membranes and its liberation
into tire surroundi'g mediurn at different time-intervals after inoculatins heated
IIEL virus. The experiment which is i_llustrated in figure I wa,s carried out ir., tl,"
follorving way :

Pieces of chorio-allantoic rnembrane'.ere mixed rvitrr a large close of heated
MEL (4000 aggluti.nating doses/membrane piece) and incuba,ted in the ro.ller drum

434
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A. Isaacs and J. Lindenmann

for 3 h at 3?'C. The membtanes wero thon romoved, washed thoroughly in buffer,

resuspended in fresh teet-tubes with I ml. of buffer/membrane pieco and ro-

incubated at 3?"C. The end of this time wa8 taken as zero hour and a,t varioue

time intervale there&fter groups of tubes wero removed, and the fluicls and mem-

branes tested separately &f-gt".f9lg!--cS!4!y. The membranes were pooled in

groups of six, ground in a Ten Bioeck grinder, suspended in 6 ml. butrer, lightly

centrifuged and the supernatant fluid tested by adding six fresh pieces ofmembrane.

(In a control experiment it had boen shown that a,fter lightly centrifuging a mom-

brano extract in this way all the*interferiqC-egqIfly YqgI1gqgnljl !b9 -s.SPgllaignt
-flg!$-,) The further test of interfering activity of fluids and membrane extracts was

carried out by incubating test fluids with fresh pieces of membrano for 18 to 24 h

a,t 37"C, washing the membranes and challenging with MEL virus. Tho yields of
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Presonce of intorferon in membrones and fluide.
- fluids, ___ membrone extracts.

haemaggluti� n 、vere compared Ч ath those of control meЮ αbranes incubated in

bu∬er ln the experiment ttustrated � ■gure l,the samples harvested at O and

6 h had 3 dimerent con伊 ol group frOm the samples harvested at 12 alld 24 h,and

in each case tlle results �  the experimental group were comp‐ ed witl■ their

correspondlng col■trols The■ uids and melnbrane extracts tested at O h showed no

interferhg activlty, altllough tlle membranes had absorbed large amount8 of

heated PIEL vlrus,alnd would themselves probably have been resktant‐ to challenge

as showll by control experlments At 6 h there was a high degreo of � toderOn

acti�けh the membrane extracts and slthtly 10SS In the fllids The grea“st
interfer�g actlvlty � the■ulds was found at 12」L ainぬng Whcll w"cOIInrmed
in a second experiment,md by this time the actl� w in the membrane extracts

had declhed slighuy At 24 h there、 vas little remalning actl■tty in the membrane

extracts and most of the interferOn had been liberated intO the med� m

This tyTe of eXperiment was repeated with a number of v"iaIOns  ln one
expe�mellt an lnltld per19d of 21コ¨ミ91磋堂聟nh'ated MEL and… "s
wtt allowed,and samples werO tl●■■,■L鯉 aI豊馨htln this caso,slgnicant

timo from zero (h)

η

435



V'irus inter ference. I . The intet,f eron
i r r te . rh r i r rg .c t , i \  i t \ .  qas  fo t r l t l - i r r  r r rc r r rb runes-or r r l  i Jq lds  a l  3  l t ,  bu t  l l , c  l ,o jn rc \ .o fbo l l r  r .as  l " :s  t l ran  ar  6  h lT l r ;  o r r l y  d i f f r , r . r rcc  f ro rn  rh i lG i l l s  s r rou . .  i r r  f igurp  I
' 'as that in this e\periment the zer.o saurples of both nrembranes a'cl f luicls sho',er.l
stight but significar.rt interfeling activit;,. .I,his findirrg rna;, have beertcltrc to sna.ll
a,nrottuts of heated MEL rclnn.inr'ro lon<oh; nir""t.-.t +.t 11,^ .-.^--1-__.-..樵器ゝ景」IWIЬ性格淵器[紺鵠ソ鮒1撃1“'・"…“:�品■cnbral)es、vere left in cOntact
for 24 h at 2°C ullder these cOllditiOns,Ishida&Acゝerlllann(1956)havc sho、nthat influenza vir.us becomes toosety .,r.t .iliiiliEiih ," ,i;;.ri" .1r;";r;
tttetrbrane, irreversible atta,chnlent requirirrg iucubarion al 3?.Cl. ?r.cli lninarr.
irtcubatiolr of healecl IIEL a'cl ,r.,"n,b.r,,". J 2.0 follo',eci by ',as'ing thc r'ern
branes did.not give satisfactor). results and thffilis g lofv production of jnter.fcr.ons,

In another experiment, the cli l lerentinl rclease of-in;-fa-ons r.to rire {luicl ' .as
studied. I{eated MEL a,ncl membranes rvere kept 2 h in contact at 3?"C arrd the
tttetnbi'a.nes l,ere thet rvashed aucl incubated in buffer_ At trvo,horrr.ly jntcr,vals
thereafter the menbranes u ere rerrrovecl, rvashed and iucubated jn fi,esh buffer;
all the manipulations *-ere car.ried ont, l.ith varm r.eagerrts and at B?. C. illlre vields
of intetfe.on dur,irrg th_c. cliffcr.ent, t i l .e intet,r,. ls r 'ere then uretsrrrcrl r.cl thc
results are sho.ur 1.r11[G iii

' l 'ArLE 
b. Dlr l .Dnattt .{r,  I*I I ILD or tNTDRl.LtroNS rlT IN.r,ER\j: \Ls

AFTER INOCUI,ATIヽ c IIEATE D｀ IEL

gcomct�c   %Or
(liff・rcntial   nlcall HA titre   cOntrol

Saml'lC        (10g2)        titre

「七十  ::  蛍¬1 4-6}]

6-811            5,           36

8 - 1 0 1〕       5 8          4 o

●contro1          6.9           1oo

l■24h    ,0    81
“ntr01         72          1oo

The ma、 imal iberatiOn Of interferon occurred between the毀
9pnd and slxtL

l10urs The yield Of intcrferon、 ,as inucll smallcr at each intellval,largely due tO

tile fact that tllc tOtal yicld、vas divided an10ng so llnally samples (In the acOOnl‐

panyillg paper it is shO、vn that interfer011],rel)ared as described llere has little

illtelfering activity at a tliluti011 0f l in 10)In tlliS OXperiment little interferon

、vas liberated after lo ll, but in al10ther experilrlellt slight activity、vas fOund ill
a 10 to 241,sanlPle

Ff:α″ο'.ψウιィ"θεπ l'Ⅲ′オrⅢ7 αγⅢryグゴヒ221,■でlπ′ャルマl Pr?“ιC″9η〕]heamOtlntofinterferOnproduceddelЛ
ld】
°
11::::]もl樹][F:::髯IttI[ll「ξl:ξ:ょas illdicated by the results shO、vn in ta

that interferon productiOn is alsO dependent on tlle pOssessiOn Of interfeling

activity by the heated IIEL lt is based on the fact that T�EL virus lleatOd fOr
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Aliquots of a preparat'ion of MEL virus in citrate-bora'te buffer were heated for

I n af so ancl 60'C and incubated with, pierels! !q94!rqle for 2h at 37'C'

The membranes were then washed and ifiobated i" l"fi"t ior 
" 

f irt-iet 2o h at

3?"C. Thereafter, the membranes were removed and tested for their ability to

support the multiplication of MEL virus, while the fluids were tested for their

interferon content'. The results are shown ir.r table 6'

TaBLE 6. Iinr-arroNsnrp otr rNTER}'ERTNG AcrrvrrY A]{D TNTERFIIRoN

PRODUO1]ON BY MEL HEATED AT 56 .IXN 60"C

geometric o/o 
"f

MEL mean HA iitre control

heated a.t, maierial iested {logJ trtre

56'C for I h membranes for- interference 0 88 t'l

60'C for t h membranes for interference 6 4 63

66'C for th interferons i iberoted 26 4

60'C for Ih interferons l iber&ted 71 100

The virus which had been heated at 56'C induced significant interference in the

membranes which also liberated interferon. The virus which had been heated at

60'C cau,ped-,a barely. det'ectable degree oflnterference and no interferon was

、_Lb興
Attempted passage of interferon in seriet

Tire results obbained have not made it clear whether interferon is part of the

heated MEL virus which is liberated by the membrane, or whether it is newly

synthesized in the membrane. fn either eventitwas interesting to test the possibility

that interferon might be able to replicate in series. In order to test this, advantago
was taken of the fact that interferon exerts its activity if it is left in contact

with the membtanes for 4 h at 37'C, and the membranes &re then washed and
incubated in buffer for a further 20h at 3?'C before challenge. Under these
conditions no nerv interferon activity could be detected in ground membranes or
. ' : .  i .  . ' ' ,in the medium after a single passage or after two serial passages. Conlrols shorved
that the interferon grown in eggs or tissue cultures did not produce live virus.

DtscvssroN

In earlier studies on virus interference a,tt€mpt's lvere sometimes made to explain
the phenomenon as due to an inert blocking action of the interfering virus pre-
venting the cha,llenge virus from entering the cells. This view has been contested

″煙ヽ9rfば颯.V11,PFeV撃letlP'lle
ties it、vas found thatin ordei to establish

7°C  w a s r e q u i e d  T「r e l l & T a m m ( 1 9 5 5 )

,ary for the establishment of interferenco

II:ご111ly:l:Llt[縄ll島号:lTri::i出Ij::ilili警:fitxilI::T:∬1:
undergo a彗o`聾製ly,lLJ_■1,_型:1'119■Ⅲ reSuhng � the producion of
v i rus  resembl inq  incomplg le  v i rus  (Hen le  rgq l ;enle 1953'HOrsfal1 1954)In contrast,virus

heated at 56° C l h has
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着::1澱∬1:翼ヽ1ド:場1想lllgllltillょi:ill‖lli:l背:』1!じ℃∬jill11:′載t
出蹴圏i母議溜蹴 喘網RlTpOlts.、通ぃon ad“償αlb hc h“
that interfercnce reqtliles sOmc llletabolic activity oll thc Part of theュllelュlbr■no)

幕聯瀧職帯鷲Ⅲ継潔出絆1,lⅢ胤F�Ъ講
)cm�dor… ■9�JいJヽ &S

an abortive product Of virus rnultiplication irllis suggestioll is nlade maillly as a

guicle to further exlDeril■ entation ulltil the illtcrfc・rOn is botter cllaracterized

chelDi serologicallJ'.

p "!.gtlr":t:lL":!":glt 33$.-yirq..s-.4ry{ucijor_r are -"s follou s: Littte or
actir. itv corrld be cletectccl ir membranes or l luicis siror.f lt,after

�oculatlllg heated■ lEL;tllls t andOg:u111」

::f:;lilrllM111::lOnly l S聾型1■aC 1ヽ9■_91Jユ9 inoCul,10

蝋 暴 辮 ][l鼎 訴狙 li蔦 部 構 革鸞 輝 ∬ i職

´

that interferon is able to inhibit in■ualza virus growth,bllt is ul〕ablo to relDli9aり〕_
ユ受3興リコユggest,ittilarities tq the slngle ttCle d11lJ htne口aggⅢⅢⅢl‐Pl,1lⅢ露

&■ёl僧IttTや
・W“'mttL… G聖墓 興 襲 電 ■"P興 面

The exPeriment、 vllich shO、ved that virlls lleated at 60°C for l ll llad]lo inter―

fering action mld did nOt lead tO the prOduction of intorferon, stlggests a c10se

relationship between tho two plle1lomena However,there is ln興
」りCt口 驀2VidCnCe

to postulate yet that the ln■●enzュⅣ,■4_in"=やF,■99■)919型,l10:1●d■e dile。lly
,ユⅢりや、9,prpl10tio● It is also not yet knoヽ`五w,pt,fI Ⅲ"|“ド。ll iS"nply

爛F&柵器鷺守ぶ靴e鮪ぎ肌麟鏃tttΨttTttt』1
good yおはs of �tttfer望

}Ⅲ late oXttenaiOn of01e inembrale i neoessary
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Fulton,F &Armitage,P  1951 ′  ″ yσ,σα,アι0 49,247

Henle,ヽ 「 1949 ′  2● ρ ]rca 9o, 1
Henie,ヽ /ヽ  1950 ′  f'″ 泌z,iοι 64,203

Henlo, 7ヽ  1953 σοιa s,7″ αrb,Sク,42o4η ′β:οι 18,35
Horsfa11,F L 」 r 1954 ′  E729 ■f`こ 100,135
Hoyle,L 1948 Br“  ′ EFρ  Pα`71 29,390
1sttcs,A&曇 1皇LD1 1950α ИクSι′ βFp B'οι]Ica Sc,28,219

1彗渤金織意首J輌キ14Lメリlμlムf&m.
Parker,R C  1950 ]`eι 71ὸs。ノ′おs・θ Cγιιttre Londo,l and Toronto:C“ se1l and Co
Paucker,K &Hen10,ヽ Ar  195S 」 F場 ' lrια lol,493

R. 11r. & Kurr, H. \t. 1956 J. lrrp, lIed, 103,309.
,pdlkeru, K. & Horsfoll, I. L. Jr. 1953 ,J. 1rq..llcd. 98, 229,
r._.4. J. & Tamm, I. 1955 .,I. Irn nunol. 75, 43.
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