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OUf modern study of thi s group of interest ing diseases 
should he da ted from 1886, when the Guarn ier i bodies of 
small-pox lesions were first descr ibed. E ight years la ter the 
filtrahility of the fir st vi rus (mosaic of tobacco) was demon
strated, and since that time attention has been given, and 
much information has heen collected , concerning filterable 
viruses. 

Recognizing the fact that obscurity still sh rouds a la rge 
part of this study, nnd that as yet no hard and fa st classifica
tion exists, we, nevertheless, in the inter est s of producing 
order and banishing chaos, have attempted to cla ssify these 
viruses according to onr evaluation and interpretation of 
experiment and perusal of contemporary literature. 

l,"LASSH'ICATION O}' VIRUS DI SEASES 

I.� Virus Diseases with Cell Inclusions which are Definitely Proved 
Transmissible and Piltrebility of the Causative Agent js 
Establishl'd. 

A. Di&efl8fJll of MaD: 
1.� SmaIl·pox� 

Varioloid.� 
Vaeein ia.� 
Panyaeeinia.� 
Alutrim.� 

2. Verruea [eommcn warte) . 
3. Molluileum eontagtoeum, 
4. Babies, 
5. H erpes febrilia. 
6. P apilloma of the larynx. 
7. Yellow feyer . 
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B. Di eeases of Lower At.inuus : 
1. P OJl: d illea8f'll 

CoWJ'O".� 
Sheep-pox,� 

2.� nrus HI infeed on of rabbitft . 
J . Borne di llt'aIIl'. 
4.� Diste mper . 
5. Fcot-aad-mcuth di eeaee. 
6. ~l)"J:om llt o ll ia of rah bita. 
1.� Bebiee. 
8. Hog cholera . 
9. l nf l"rt ioua pust ular sto mat it ia of horM'll. 

10. Saliva ry gl and d ifM"PJIEl ot gui nea pip. 
11. Rift " aUey tever (enzoot ie hepa t it i. ) . 
12. Louping-Ill. 

0 . Dillell._ ot Fo wls : 
I.� Fowl pox ( avi an diphthllria ) . 
2.� J<' owl pla gue. 
3.� Virua di 8111111e ot parrota lind parralteete. 
4.� F owl laryngotracheitiR. 

D. D i9CIlSl.'1I ot InlleClta: 
I .� P clyhedr el di llell8ef1� 

OilNly.moth eat erpdlar .� 
European moth eete rpdlle r.� 
Tent ca te rpilla r.� 
J aun dice ot ailkworma.� 

£. DilltJa llell ot P lanta : 
1. Moaaic diseases 

Common� exampll'lI. 
Tohaeco, Tomato, Potato. 

II. Virus Diseases with Cell Inclusions which are Transmissible 
but Filtrability of the Causative Agent has not been Estab
lished. 

A. Dillea8ea of Man : 
1. Varieella. 
2. Inclusion Blennorrhoea. 

B. Di8eBllell of Lower AniltlaIa : 
1. Horse-pox, 

C. rn-- ot I nsecl8 : 
I. Polyhedral d iaeue of t he black arehea moth ea terpiUar . 

D . Di8ea8eII ot FilIh: 
1. Lym phoe,.tie di8eue. 

III. Virus Diseases with Cell I nclusions which are not Transmissible 
and Filtrability of the Causative Agent bas not been Estab
lished. 
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A. ni"" 1l.lM16 of Man: 
1. H er pes zoster. 

n. rn-_ of F iBh : 
1. Carp-pox. 
2. E pithelioDla of Rnrblll'l . 

IV.� Vim !! Diseases with no Cell Incluelons which are 'fransmissiblc 
and the P ilt rnhili ty of the Causative Agent has been Definitely 
Established. 

A . D;I'<'II...... of :'\ohm : 
1. fo:pidemic paro tdtia , 
2. Poe t -end-mouth di~II~ . 

3. Pappataei f ever . 
4. Pcliomyelttia. 
6. Dengue fewr.� 
fl . P llittacollill.� 
7. Common coldll. 

B. DillE'Mell of Lower A.nimalll: 
1. Nairobi di!lelUle of sheep. 
2. ClitalThal f ever of llheep.� 
.~ . Jo:quine infinen zll.� 
4. V(lIIicular lltomatit is in hOr8ell. 
6. tt inderpeet (cat tle pla gue) . 
6. Eph('me lat fev er in ho~ and cattle. 
7. Epizoot ic in gu inea pig>1.� 
8, Guinea. pig para!Yllill.� 
9. Novy'll r at d teeese. 

10. Cattle wll.rtil. 
11. Fox eucephalitts. 
12.� NOlluch i 'll ( D t1" IIIlICf:'tlt Of IIndefwni) virUll in fect ion in "uiDea 

pi"" und monkeyll. 
13. 1·....udorahiea (inf oot iou" bulbar p ll.r RlYllill) ( Mad I t<:-h ) . 
14. P loum peeumonin in cat tle. 
16. Agalact ia of eheep. 
16. Anemia of ratl. 
17. F.quine inl«t!OUII anemia.� 
18, African hortMl Iridm('M.� 
19. Swine infl.Ul'n.r.a.� 

<1 Dille:tl'l'fl of Fowls:� 
1. Roull' ehleken esreome. ,
2. Phili ppine fowl disease ( Nftwealltl l' or 
3. Leuk..mill of ehiekens. 

D, DillE'1llIell of In !lt-'(:tII:� 
I , Baehrood disease of '-.� 

V.� A Group of Dleeescs in some ('RSt'S of which Claims have' been 
made for Specific (Bacterial. P rotozoal, Rickettsial, etc.) Etlo
logical Agents , ill muny of which the Filterable Nature of 
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til l ' Oeusetive Agent Remains QUffitionable but Su ggeetive . 
And in Others Inclusion Bodice have been Reported and their 
Idennfteut ion is either Establ ished or Rema ins Doubtfu l. 

A. DiN'II.lll'll of Ma n : 
1. Bearlet rever. 
2. Trll~ homl\• 
.1. El\ ct'phnli li ll� 

Epidemie eueoo phnl itill.� 
Ynecinin l ~ncephalitill.
 

Australian X disease.� 
Eaeephehf ia fo llowing melUllell.� 
Encepha li t le fo llowing mUUlJMl.� 
Encephali t ill fo llowing var icella.� 

~. Epidemic influenza. 
5. Meallll"ll. 
6. German II Ll' l llItell •� 

t , Multiple eele roeia.� 
8. TlIullluglUIIushi dill('a lll.'. 
9. PlWriallill . 

10. Condy loma ec umi na t um. 
11. Yisceral di!ll.,!tM'. 

B. Dilll'Mt"lI of Lower AnlIuala: 
I . P up py di lll'IUI<". 
2. Bwjue pox, 
3. Goat pox. 
4 . R urlolf b odies in guin~a pigs. 

C. Dilll'D_ uf F uwle :� 
1, Fowl paralYllie (Kl·urolymphoma tOllis).� 
2. MRCfie 'lI disease of fo wla, 

II . lJ i lll.' n ""~ uf I nsec tll: 
I . Gr asserle of the ca terpilla r of the large white cabbage butte tfty . 
2.� Kuclear dlseese of th e ca terpillar of the large whit.. ee bbage 

butterft,.. 
E.� DisellllCll of Amphibia:� 

1, Tud d bodies,� 

Regarding the nature of ultramicroscopic vir uses, th« 
actual size of any of them remains undetermined, and even 
after the most minute examination we have only a relative 
idea of their probable dimensions, and no knowledge as to 
whether particles of these inflnitisimal agents have inde
pendent existence, For example : the bacteri ophage is said 
to measure from 20 to 200 millimicrone ; fifty molecules of 
crysta line egg albumin are thought to measure fr om 4 to 10 
millimicrons in diameter ; such vir uses as the Itous sarcoma 
and herpes appear to he smaller than this. It would seem 
that the ultrnmicroseopic viruses are, in general, about the 
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size of seeondury colloidal particles (5 to 100 mill imicr ons) 
e nd ~ OI 11e may possibly h(~ as ~m8 1L us primary colloidal par
ticl es (2 to 20 millimicrons) , H I" even as small a s th e mnleenle 
(0.2 to :> millimicrons), which ill regarded hypothetically as 
th e simplest form of life. 

JlAlually iml eflnite are HlP repor-ts dealing with electrical 
cha rge nf the vm-iou s viruses. The main obstacle to accuracy 
in thi s re spect is the illlp ')~ !'lihility of sepa rat ing viruses from 
nssocinted proteins which nmy themselves determine the elee
tr-ical cha rge, and limy musk that of the viruses themselves. 
It is known thnt such viruses us vuecinia and fowl-pox are 
adsorbed hy ind ia ink, ka ol in, ha kcd kie lselu uhr a nd charcoal . 
The Ii ous snrcomn virus, however, is not adsorbed by these 
suhs ta nc..s, hut ill inuctivuted hy such u su bstance as ca rmine 
in cer tain r-oneentrntions. Here again, however , we do not 
know i f th e apparent uffiniti..s of th ese subs tances fo r the 
viruses i ll questi on exist for till' viruses th emselves or for 
the p roteins upon which these agents are ad sorbed, or for 
both. 

One of the charuetei-i sti c properties of viruses is their 
resistance to (·..rt nin physienl and chemica l agents. For ex
ample, the resistance of severul v irusvs to g lyce ro l is well 
known, On th e other ha nd their susceptibility to snit solu
t ion s i s al so well recog nized. Virus-in-tissue stored in gly 
cerol is know n to he quite suscept ible to subsequent a utolyt ic 
processe s which {)I 'C' Ul' in the tissue f ra mework . " ' hil ", vi ru ses 
in genera l seem t il ha ve II somewhut grea te r resistance to 
higher temperatures thun luwteri a. we ha ve ~N'1l 1111 study 
involving seve ra l Virul'lI'1" in which temperature lind time of 
exposure have been cont ro lled for euch agent , und in which 
carefu l tit rati on of vi rule nc.. ha s h....11 det ..rmined in con nec
tio n with such investigations. 

Vil'l1:'.·:' exh ibit certain tendencies to ntt m-k d..fini te ('1-'111'. 
nnd their effect may he st imula ti ng or de structive in chnr ucter , 
~lallY are aesoclat..d with the production of inclusion 01' int ra 
cyt oplastie bodies in the cells attacked, hut whether they 
ac tually provoke th e for mat ion of bodies is HI' yet unknown. 
'Ve have already indicated that vi ruses seem to p n 8 1'1 p Po 8 

affinities Iru- certain types ()I' cells j that these' a ppa re nt 
tropisms may he altered to some extent is well esta blished . 
With alt ered tropism in a given "inn; there limy als o lu' lUI 

altered manifestation of virulence of the virus and il l such 
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cases it would seem evident that a fund amental biological 
change may he brought about in certain virus strains. The 
viruses of vaccinia and of yellow fever are excellent examples 
of such changes brought about by passage in different animal 
hosts. 

Though the nature of the inclusion body is uncertain, we 
know that it contains, or is la rgely composed of, virus, as in 
the cases of fowl-pox. Recent studies on the microincinera
tion of virus-infected tissue in which inclusion bodies are 
found, such us rabies-infected tissue and yellow fever tissue, 
have thrown soure new light on the character of these par
ticular inclusion bodies. It has been found, for example, that 
the ash remaining after microincineration is quite different, 
in the case of acidophilic nucleoli, from that of inclusion-laden 
nuclei, but this will no douht be discussed in greater detail 
in another paper during this symposium. 

One of the most important phases of the virus problem 
is that of the actual cultivation of these agents, rende red very 
difficult bv the fa ct th at no vi r-us hail, as vet. been cultivated 
outs ide a' susceptible host in any lIledh;m which does not 
contain living cells. In future work with these agents , ar
tificial cultivation is the as yet unntt ninuble goal. However , 
in our recent work, thou gh we have not heen able to demon. 
strnte actual multiplicati on of such viruses as pigeon-pox, 
herpes and myxoma on artificial mediums, under va rying 
gaseous tensions we have learned something regard ing mere 
survival or viability onder these conditions. Empl oying 
gaseous tensions of 50 per cent helium, -to per cent oxygen and 
10 per cent carbon dioxide and differ ent temperatures rang
ing from 5°C to ~7.5 °C it appea rs thnt the viruses such as 
herpes and pigeon-pox may easily be maintained in virulence 
on artificial mediums for many weeks in temperatures rang
ing as high as 20°C, but they do not survive at higher tem
peratures. The virus of myxomatosis of rabbits is apparently 
very susceptible to the physical conditions imposed under such 
gaseous tensions and does not survive heyond the first week, 
showing a differ ence between this virus and the two former 
ones. These results cannot be eoneidered of great value as 
actual multiplication was not demonstrated. 

The desirability of considering the filte rable viruses as a 
special group of disease-producing agents, is again emphu
sized. Recently an attempt has been made to intrude so
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called filterable microbes and bacteria into th e virus group, 
and indict them a.s etiological agents in su ch diseuses or condi
tions as epidemic encephalitis, poliomyelit is, he rpes zoste r, 
spasmodic torticollis, epidemic hiccup, ulcerative coliti s, 
gast ric ulcer, nrthrifis deformans, rheumatism and rheumatic 
fever, epidemic influenza, infecti ous a r rhythmia, chorea, 
measles, german measles, pulm onary embolism, post-operative 
hiccup , etc. &-\ selected few of these diseuses we sti ll include, 
,...rith good reason, among th e filterabl e virus group. 'Ve may 
properly question if some of th ese conditions are disease 
enti ties at a ll- and suggest that some may he merely symp
toms of more complex syndrome:">. 

Most authorities still feel that with the filte rable viruses 
we are most probably dealing with a special group of agents 
di ffering from such forms as bacte ria . The tendency of vi rus 
infecti ons to establish n lasting immunity to subsequent in
fections , th e fact that only living virus will produce Innuunlty 
ar tificially, the marked tendency of viruses to attack ti ssue 
eells f rom within with the formation in man y cases, of intra
cellular Inclusion bodies j all Herve to differe ntiate viruses 
fro m bncteria. Besides th(':-:I' Iunda mentnl differences we may 
add that vir uses a re not cult ivable on a rtificial mediu ms as 
are most hacterlul forms. 

Etiologically, hist ologicall y, immunologically and epidemi
ologically mor e evidence is accumulati ng to substa ntiate this 
fundamental concept. 
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