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TIl t he t wo previous paper's of t h is ser ies on th e filte ra ble v irus 
and Rickettsia (liseases we have discussed several of t his important 
group of affections chiefly from th e st and point of what is known 
concer ning the et iology. An historical account of each disease to­
gether with data on the distribution, incubation per-iod , symptoms, 
su scep tibl e hosts, im muni ty, prevention and control have a lso been 
presented. It has IJPen pointed out that whil e these diseases are, 
for th e ruoxt part, not , . peculia r" to the trop ics, t hey a re prevalent, 
in 1I10St iustan ees. in WIII'III I' I' cli III atI>s and as su ch should he eousid­
cred part of t he genera l field of t ropi ea l medi cin e. 'I'he present 
I,a\l <' r dea ls with oth er (lispases of this group. 

MEASLES
 
MORBILI; RUBEOLA
 

Il t-:FI xrrrox 

Measl es is a spec ific. highly eontag ions. febr ile d is('ase wh ich is 
charucu- rized by catarrhal munifcst uti ons of t he upper respiratory 
t raer, su flusion of t he e ~'es an d a defin it e cut aneous rash. ,Yh ile 
th e eti ology of measles is not as yet definitely det erm ined it is 
thought hy some to he caused hv a filt erable virus and by ot her 
invest ig' 1l1em; to he of defi n i te microbic orig-i II. 

T1J ST OHY 

l\Iea~ l es is one of th e most rvadilv eouununienbl e of all diseases. 
Mun is universnlly susceptibl e. It. is probabl e that. this di sease is 
as 01 (1 as th e h II JIIa II race th ough in old en ti IIlPS it was con Iuscd 
with sm a.l lpox. Sydenham (') iu 1847 first g-~lYC an accurat e deser-ip­
tiontion of this di sease which eliminated mu ch of t he confusion he­
tween measIps a nd sm all pox whi ch had ex ist ed before- Lat er measles 
was confuse d for a time with scar let. fever and even today t here arc 

• This is tile thi r d ot " serios of art ir les on the filterable vin.. a nd R ickett . i.. d iseaRel 
wh ir-h nrt" up peu r-ine in the R ~ \·lI::W . 'Thelie a rt lelea nrc n tl up~ I 'd 1rom a mon oe r aph on thi. 
lubject wh ich is n ow i ll til e press ( P hi lilJp ine J ournal of S cience} , 

~tt~ 
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eases of German measles which ofl'm' diffleulty -iu CIl'l'j\'illg <It lin early 
diagnosis between these two diseases. Koplik in 18f)fi described small, 
irregular red spots, the centers of which arc the scat of minute 
bluish-white specks, on the mUCOllS rueruhru lies of measles cases. 
These spots, now desijnurted "Koplik spots". appear bef'ore the euta­
neous eruption and aid materially ill the diagnosis of this disease. 

While measles is considered one of the 1I10st common diseases 01 
childhood it is hy 110 means limited to til is UI!C' group. According 
to Vaughaur") there were 67 ,7G:J eases of measles with 4,2£i4 deaths 
among tilt! soldiers of the Union Army during the Civil War while 
during theWorld War in the year l!llS the Surgeon Gcneral« re­
port I!j\'l~S 48 ,900 cases of measles for the U, 8. Army. Pneumonia is 
a frequent complieation of this disease and the relatively high mol" 
tality is due to this complication. Wherever people arc brought to­
gether in crowds and purt.iculurly in time of war, there are suscepti­
ble individuals and epidemics of measles are t.o be expected. 

DIliTHIBt:'1"I0X OJ,' ~IEA::;LE::; 

Man is universally susceptible to measles and the distribution of 
this disease is limited only hy the distt-ibut.ion of its naturul host, 

'l'HE vnn H 01-" )mAli).E:; 

The specific etiolog-ical agcnt in measles is as yet undetermined. 
It il'l known froru 111I~ work of Goldberger and Anderson that the 
virus of measles is present in the sccrt-tions from the nose and throat 
of measles cases and that the spceifie ag-(~nt is capable or passing 
through the POl'(~S of H nl>rkefpld filter. Blake and Trask C' ) were 
able to induct' the disease in monkeys with material obtained from 
the nuso-phuryux or lldi\'t~ eas('s aurl f'nrtlu-r demonstrated that the 
virus is filterable. This virus resists drving' awl fl'l'l'zing' f'or twenty­
rour hours hut is destroyed at 55"C, II cktoen(') produced measles 
experiuieutalIy i II two st udents whi le Anderson C) has SIH:C('Cllpl1 in 
inducing the disease in monkeys. Nevin ami Bittman (';) claim to 
have induced symptoms of th« disPiisP ill guinea pigs following' tile 
injection of blood from active cast'S of the disease. D11\"al and 
d '1\ UlIOY (') hu vc obtained similar results. None of these cxpcriments 
have resulted ill the isolnt.iou of any known bacteriul forms though 
Mallol'Y has described certain minute bodies in the endothelial cells 
of the capillaries of measles cases. 

Caronia (') recently reported the presence of an m-gaII ism COI1­

sisf.ing of v(~rj" m inute grnnules and occurring' in pairs, in the blood, 



:.W ·\ PORTO RICO REVIEW OF P UBLIC IU:ALTH AND TROPICAL MEDICINE 

hone-marrow, cer ebrospinal fluid and filtrates from nasal secret ions 
of cases enr ly in the course of th e di sease. This organism may be 
cultivated anaerobically Irom materia l which has been passed through 
a Berkefeld filter, Further , according' to t his iuve st igutor, the dis­
case IIIH,\" be produced in susce pti ble individuals following' the inoeu­
lation of this cu lt ure intravonousl v and t he killed cultu re when 
inject ed produces immunity to the di sease. 

More recently Tnnnicl iff' ("} , Dcnges ( IU ) , Furry an d 1i'isher(11), 
and Hibbard and Du val (l~) have cu lt ivated a non-hemolytic strepto­
cocc us from the hlood of measl es cases. 'l'unnicliff ha s also been able 
to cult iva te another strep toeoeeus f rom cases of German measles, 
I n forty-two cases of measl es alit of fifty-two this au th or recovered 
n st reptoeoeeus al though in twenty cases other bacterial forms were 
found in add ition to t he streptococcus, P errv and F'isher am] also 
'I'uunieli ff have demonstrated that th eir streptococcus produces a 
toxin an d in this resp ect is qu ite s imilar to the streptococcus of 
scarlet fever . TlI thi s eonncction Plil'a f e a) has shown that measles 
complicated by stre ptococcus infect ions can cause a positi ve Dick 
reaction to h t'COIIH ~ negative , In later ex per-iments 'l' unu icl iff has 
shown that th e green-l'roducillg diplococci isolated before the ap­
pearance of HIe rash and during t he acute sblg'es of th e disease are 
immunologically distinct. from simila r cocci isolated later (luring the 
convalescence of the patient. Guardabassi t" ) from his exp eriments 
on r abbits a IH] gu in ea p ig'S holds th at till' measles virus is filterable, 
and demonstrates gram-negative granula r formations wh ich measure 
from 0.4 to 0.6 microns ill length and stain p ink with Gi emsa, He 
states Ihat th ese forms are a nalogous to the for ius descr ibed by 
Cor onia. 

Long and Cor nwel l (I~) attempted to isolate a toxin-producing 
green streptococcus f rom forty -seven cases of measles bil l. were unsuc­
cessful. In all the cult ures made f rom the blood of these patients 
during the preeruptive stage of the di sease, cult u res were obta ined 
in only foul' in stances and t hese were regarded ~I S contamina tions. 

Degkwitz (1") has been a steady proponent of th e fllte rab le virus 
theory of t he etiology of th is di sease. In his most recen t work he 
states that measles ean be produced in h um an bein gs with material 
st erile from a bacteriologic stand point, with ste r ile blood f rom a 
patient with measles or with dilutions of blood whi ch haw been 
passed through a Berkefeld filter. This author also finds t hat the 
nasal secr et ions are infective. According to t his author th e virus 
of measles may r emain alive for several weeks in blood taken from a 
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patient haying' the di seas e provided it is placed in buffered salt' 
solution and kept at 7.('1'0 centigrade. 

Oth er organisms have been described as the cause of this disease 
by Salimbeni and Kermorgnnt (17) (who hav e described the eultiva­
tion of a spi roc hete associate d with a Grain -negat ive bacillus from 
measles cases) and b.... Sellards and Higclow f!") who ha ve repor ted 
the d iscovery of a small Gram-positive bacillus, Kusamn (1") has 
deseribed the passage through uion ke....s of a Gram-positive diph­
theroid-like bacillus whi ch he believes to be t he cause of IIIPW'i 1b'i , 

It ma y he SH iel without r eservation that th e virus of measles iii 
at present unknown, Since so many differen t or ganisms ha ve been 
described as the ca use of t his d isease it appears t ha t secoudar.... 
bacter ial invasion iu measles l:IISPS is appa l'c lIUy nceouiplished with. 
great case . P erhaps future invost igntion will det ermine which of 
the va r-ious organisms described is the trill' cause of this di sease or ' 
whether we must cont.iuuo to r egarr] th e etiological age nt 0.1' IIlP1\S h,,,, 

as a filt erubl o and in v is ible agent, 

IXCUBA'I'IOK PERIOD rx ;lI EA io;T.ES 

Th e incubation period of measles is usu ally f'rom eleven to four­
teen clays . 

SY),fPTO)IS 

'I'h e sy mpto ms of measles nl1l~' be d ivided into three st ag'es. (1 ) 
Tho pcriod o f invasi on : (:n. th e s tugc of e r uption : a 11 11 (:1 ) 111t~ 

stage of desquamation, ' 
The invasion of measles is g rad ua l. Th e f'cver and t he eat a rrha l 

sy mptoms in cr ease graduallv 11]1 un til the r ash appl' ill'S, Th e in­
vasion of the di sease is ch ur nc tcr izcd hr coryza , in cr eased Iaehryura­
tio u HU l! sn frll Sioil of t he I'Y ('~; , ph oto phobia, SlIcl'zi llg' an d nasal d ix­
charge. A hoarse, hard cOII;;h usually develops aile] the patient may 
develop a sore throat . 011 ti ll! l1l11eOnS mciubran e of till ' che eks ap­
p eal' mi nu te whi te spot s ( K oplik s pots) wh ich a re d iugnost.ic I.' f t he 
disease before IIl l' ra sh a ppCHI'S. T he eonst itut ional symptoms cou­
s ist of dullness, lu-ad uehc, pa in s in the back and l pg'S and in some 
cases vomiting and di urr heu . 

Th e eru pti on or ra sh begins ab out the third to th e fift It day of 
the di seas e. l t begins as small dark-red sp ots on th e hack or behind 
the cars, at the hail' l ine over t he forehead and on the neck. The 
first. lesions arc mncules whi ch rn pidly changn wi thin about tw enty ' 
four hours to papules. 'I'he rash is us ually fu lly developed i n from 
thirty -six hours 10 three days. ..b the d isence pl'ogrl'ssl's the rash: 



3116 PORTO RICO REVIEW O~' l'UBl.H' I1EAI:rJ-l AND TIWI'I CAI. ~I Elllel:\1<: 

spreads over other parts of the hody Mild appoars last upon the lower 
extr-emities. As a rule it cove-rs th e entire body lind may remain 
discrete 01' become confluent, Usually the rash lasts about four days 
but in mild cases may terminate within a day 01' two lind in other 
eases remain for six days 01' a week, The constitutional symptoms 
reach their height at the time of t he full development of the rash. 
The tongue be-comes coated and somewhat resembles the strawberry 
tongue of scarlet fever, As the rash subsides the general symptoms 
become less marked, the Iever rapidly declinr-s anti within twenty­
four to forty-eight. hours after the fever has reached normal the rash 
disappears. 

When the rash disappears desquamation hf'g'ins. The dexqllama­
lion is fine and In-au-like. It 1Il1lY last f'rom five duvs to two weeks

" , 
IIUtI is marc marked in those casps \\,1\('1'(' the eruption has been 1110si 
severe. 

~Ieaslcs cases are suhjeet to a vm-ietv of complications. As a 
1'\11(' tile mortality is low but i ll epidemics whore the disease is COll1­

plicated by a terminal pneumonia the mortality iuuy be exceedingly 
high, In addition to pneumonia other complications such as, meuin­
g iti», encephalitis, ot.it is; chronic conjunctivitis, cnlargrneut of the 
lymph glands followed by tuberculous infect ion, nephritis, cudoear­
tlit IS H nd 1lt'I'i(~a rd it is; gastric disorders, crysi pelas, Iuru nculoxis, 
impetigo, pemphigus and ht'lllOl'I'hag't's have been observed. Measles 
may also he COlli pi ieated by other infectious d iseases, 

The blood picture in measles is charaeterizcd in the early stages 
of the disease b.... a lymphoe.... t ic leucocvtosis and later there is a 
leucopen ia. 

AXL\lALS SUSCEI"I'IBU: TO TilE )IEAHLEH VIRUR 

Man is the natural host for this virus. Monkeys, rabbits and 
guinea pigs are said to be susceptible experimentally. 

DI)IUXITY 

One attack of measles usually confers immunity, Second attack; 
are more often reportod in this disease than in any of the other 
eruptive fevers. Age is no barr-ier to the infection provided the 
individual has never suffered an attack of' the disease, It is quite 
generally agreed that measles lowers the resistance to other infec­
tious more than any other disease. Immune bodies lire greatly dimin­
ished or disappear within a short time after an attack of measles. 

Within recent years the us!' of convalescent serum has been ern­
ployed particularly by Park for the prevention of measles. The 
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serum is most. active after the tenth day following the disease and 
before three months have elapsed . ;, cc, of this serum is sufficient 
to immunize a child against measles for a few weeks, Adult serum 
has also been employed for this purpose but much larger quantities 
are required to produce any immunity. Deb!'e,.Joanmon and 
Papp e") have employed minute quant ities of filtered blood from 
measles eases (0.00125 ce.) for the purpose of iuununiziug children 
IIl1d state that hundreds of child r en have been suecessfully vaccinated 
in this way without any reactions. The duration of the immunity 
produced by this method is unknown. According to Baroue!) the 
use of Degkwitx's protective sheep serum for measles is not. encour­
aging. In this authors exper ienee ..Ill persons so immunized devel­
oped measles and in some cases with grave results. On the other 
hand the use of convalescent serum for iunnun ization lias met with 
continued xuccess wherever it has been tried. F'or the time being 
this method of prevent ion in measles appears to be wry eneouragrng 
and the dangers of transmitting other infectious diseases may be 
minimized by careful selection of material to be used for immuni­
zation of susceptible individuals, 

PATHOLOGY 

'I'he only anntomical changes in uneomplieuted measll's are those 
found in t he skin and II1UCOUS membranes. . TII(~ skin lesions are in­
flammntory in character and are thought to be more superficial 
than those in scarlet fever. Around the blood w'sspls there is an 
infiltration of round cells. Edema and congestion are also in evi­
dence about the sweat and sebaceous glands, and the papillae. 

TIle mueous membrunes are the seat of a catarrhal inflammation 
and in some cases may be of a membranous character. Other ana­
tomical changes depend upon various complications which may ap­
real' in a certain percentage of measles cases. 

Isolation and quarantine are absolutely essent ial for the control 
of this disease. Seroprophylaxis, as soon as it can be carried out 
all a large enough scale, may offer great aid in the prevention of 
this disease. At. present our methods of preventing measles are 
totally inadequate, even were they rigidly enforced, due primarily 
to the ver-y nature of the disease. Rosenau (2t) states" the suppres­
sion of measles is one of t.he most difficult problems we have to face, 
for the reason that the disease is one of the most highly contauious 
of all infections, and for the further reason that it is most contagious 
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during the prccruptive stage, >l Further investigations it is hoped 
will lead to a better knowledge of this disease upon which a practi­
eal and definitive method of protective immunization may be devised, 

GERMAN MEASLES 

(Rubella Rotheln) 

(Liberty measles) 

DEFI~ITJON 

German measles is a speci flc, infectious disease, of a mild nature 
whi ch is cha racter lze d hy It cutaneous rash whi ch usu ally appears 
without prodromal symptoms. Its mortality is exceedingly low (if 
any) and in the absence of any demonstrabl e causative agl'11t it. has 
been thought to he ca used hy a filt erable virus. 

HJI'TOln' 

F'rom our knowledge of the history of rubeola it is believed that 
Germllll measl es probably existed in an cient times and was can fused 
with scm-lot feyer and rubeola, Vnughau (") states that "Capallle 
students of t,he history of l'lliell'llIio]og'y cla im th at t]1<>]'e is some 
evidence of the recognition of this di sease from measles in the writ. 
iu gs of Arabian physicians of till' ni nth nrul tenth eeutru-ies, W e 
;:I'l' 1l1S0 told that in the. seventeenth ccutnry the learned e pid emi­
ologist of Sicily, lugrussias, rceoznizcd t hat occasionally he had to 
de al with a disease resembl ing , 1I1(' <I:-;l l's but to wh ich an attack of 
measl es ga ve no immunity. Din-ing th e eig hte en t h and a large -pnr t ' 
of the nineteenth centuries 1I1PI'(' was iuuch discussiou <IS to the 
id ent. ity 01' th e specificity of rubella and rubeola. These terms were 
usc.l indiscrimiuatelv, aud it is now quite evident that t111'~' were 
oft vn tr.ursposed by eertn in authors". Vaughan hel iev cs that the 
malignant e p idemics nttrihured to rubella by Ch:rlllan 1111t1l01':-I ill the 
ci;:htcellt h eoutru-y were undoubt edly ep idemic» 0(' scarlet fever. T'he 
exa ct (!:lfe wh en Ger-man measles was rc eognized as a separate and 
distinct disease is Bot known although Vangh:ln stat es " Tn l81;) 
Mnton clearly pointed out the d itrt'}'l'i!ec between scarlatina, rubella , 
and rubeola, Rubella was given II vuriotv or naiues : in fad, ncarlv 
everv eliniciun who wrot e upon t hu exanthemata of infancy and 
childhood, fOI' 100 Yl'lIl'S g'an~ some new name to it. The term rubella. 
was sug-gested by an English physiciun, Veale, ill 18GO HlH] l-;OO:'; 

Iound its wa,r into the medi cal di ct ionaries. The name is especially 
;iJ lp J '-~P !·:a',l'. hoiu g t.1l1' d min :,( vo 11 r 1' [' hr-ola 11 lid ex pl'l'ss!n go at one 
anrl the snme time th o sli~ht import or t h« disl'<Ise ami its relation­
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ship to measlcs ; in other word s, rubella means lit tl e or light meas­
les, " 

IHSTHIBUTIOX 

German measles ha s long been known t hrougho ut Eu rope lind 
the Americas , No doubt its d istrib ut ion is limited solely t o t he 
disu-ibut ion of i ts natur al host whic h is man. 

TilE vruus OF GE IDL\=- ) (E.\S I,E~ 

Th e cause of German measles is 1I0 t known. Tuunieliff (see 
measles ) ha s fo und a st r ep toeoccus in Geruum measles wh ich ~ '; d if­
Icre u t. Iroiu th e s t r ep tocoeci f ound in rnbeola hut so li ttle st Ill1:; h as 
been made of th is orrraui sm anti its r ela l ion t o G C1'IlHlII rnousl es that 
only pass ing mention of i t'. muv hp made at this time. (l ermnu 
measles, hpi llg' of su ch low mort ali ty Hil t! of such a m ild cli nic a l lla­

ture, has r eceiv ed very Iitt le st urlv f1'01l1 the standpoi n t of etiology . 
That rubell a is a d !,o;tinct disl'as(' fr om rubeola t here is 110 doubt. 
7IIeash>s gives no im mun ity to rubella a! H1 in rubella Kopl ik spots 
arc a bscur. In t he absence of a defi n ite et iologic :tgcn t. and based 
np on 1he filn-rnblo nat ure of the vir us of r ubeol a it is t hought that 
rubella may also UP due 10 a filteruble , · i l ' IIS. 

TX C "I:.\'I' IOX l'Et:lOll 

The per iod 01' ine ubut ion in rubella is usua lly 1" 'OIlC fourteen to 
I wenty-oue Ilays hu t is subject to g reat vur iat ion , 

:-;Y)II''I'O ,\ I'; 

Lsuully there a re 110 prod romal symptoms a lt hough in some C/lM'S 

ther« may he mild constitutiona l sy m ptoms before th e rash a ppeal's. 
As a rule t he first sig n or th e presen ce of this disease is the up­
pcarauce of II rash . Th e rash is usually composed of WI'Y small 
maeul opapules whi ch arc pale red in color, d iscret e and th e s";zc of 
11 smal l pea. TIle ra sh resembl es 1'111)(>01a in many resp ect s and is 
subj ect to vat-iat ion . III some cases th e rash is hemo rrhagic and may 
giv e a "sholty" Feel to the tOllC1I. Th e temperature usually <lot'S 
not exceed 101 "F'. and may fall abruptly as the rash d isap pears, 
In some cases t he t empernture may reach lO:l oli', and ca ta r r hal 
sym ptoms with sore t h reat may be present. One of th e most con­
stant features of mbella is th e enlargemen t of t he cer vleal lymph 
glands. This swelling subsides slowly in mos t eases without sup­
puration but in some cases it may persist f or long periods of t ime. 
'Ve have re cen t ly seen a cas e ill whi ch the cer vica l aden itis ha s 
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persisted for nearly t wo years despite all treatment instituted to 
reduce it. F'orcheimer ("') has descr-ibed IIlI en an th em on the mucous 
membrane of the 'th roat in German measles consisti ng of minute, 
r ed points a ppear ing' UpOIl t he uvula a nd soft pa lat e whi ch he 
believes is chur ucte r ist ic of t hI' d isease, According to this author 
these "points" disappear within t he first t wenty-fo ur hours of the 
d isease. 

Duke has attr-mpted to differen tiate betw een two forms of German 
measles, one of wh ich closely resembles scarlet fe\"er. 'I'his d isease 
is known as Dukes disea se 0 1' the " fourth diseas!' ''. Opin ion is not 
certain upon this matter. 

In some cases th ere iii 110 desquamation following the disappear­
alic e of th e rash while ill others it may be fairly marked. The mor­
tality in German ureasles is practically nil and complica t ions are 
rare and when present w ry mild in character. 

A);DIAI.l' l';US(· EI' T IB J.E TO HliBELT.A 

So far as is known ma ll is t ht' nut ural IHlst 01' th e infectious 
lI~ent of this d isease and is th e only host affected. German measles 
has not been d(lfinitel~: produced in auhuals. 

BDI U1"ITY 

One atta ck of th e diseas e con f'ers a definite immuni ty against 
subse quent attacks. Hubeola and scarlet fever offer no protect ion 
agai nst rubella 01" vice versa . 

PATHOLOGY 

Th e a natomiea l cha nges in German measles a rc' limited to the 
skin and th e accompanying eh auges ill th e cer vica l lymph glands. 
Due to tln- mi ld nature of this di sease there has been a ~('('at paucity 
of material for study lind ill ~('lH'ral it is helieved t hat in IIlI COIll· 

plicuted cases of (leI'IIWII measles the pathologica l changes arc so 
mild that 110 importance should be attached to th cm. 

coxr nor, ~l EA!>UUES 

AccoJ'(li"l! to Vau glum till' evidence appears to favor th e idea 
that GCI'IIIHIl measles is transmitted chictiy through fomit es, Au thors 
lir e not ag-rpC'c! as to t he d l'~l' e e of contagiousn ess of t his d isease 
alt hou gh it is g-1'1H'('ally ad mi tted that it is contagious. Isola t ion is 
ind icat ed and in general the sa me measures emploved for measles 
should be instituted. Vaughan reeouunends the burning of all soiled 
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articles or disinfection of such articles with whieh the patient has 
come in contact. 

VERRUCA
 

·Wart ; Verrue (French); Warze (German),
 

Verrueae 01' warts repl'I's('JIt a II epklermie, pupillary new growth 
of which there are three recognized types : Verruca vulgar-is, verruea 
plana juvenilis, and verruca seuilis, 

1l1~'I'OHY 

"rarts 11l1\'C been recojmized since olden times and legends 1111(1 

superstitions have been connected with their appearance for perhaps 
centuries. Even until this dav there are certain peoples who are 
prone to regard these lesions wit h various superstitions. TIle in­
fect. ous nature of these growths was demonstrated ill IK91 when 
Payne(21) developed warts under his thumb nail following' the re­
moval of warts from one of his pnt ieuts, Lam:{"·;) reported similar 
reslIlt.s ill 18!l8, III I88!J Kuh neman ell) cultivated II baeillus from 
warts and claimed to have reproduced typical lesions in laboratory 
unimals, Variot("') four vears later produced warts in one of his 
assistants following' t1H~ inoculation of hlood from small warts. 
During' the next year -Iudassohu e·') made 74 inoeulat ions with wart 
materia I from whieh he obtai IINl :n posit i ve results and demon­
strated that the lesions ln- produced wen' typical \'CIT1Wae according 
to their histologic picture, III these experiments t.his author demo 
oustratcd that the incubation period for warts 1'lIng'!:'s from seven 
weeks to three months. III 1!11!l Wile and Kiugery I?") reported 
their exper-iments which proved conclusively that WHI'!S are due to 
a filterable virus. 

TilE vun:s OF \ 'EHIlUCA 

In HI!!.1 'Vile and Kingery beg-all their experiments on the theory 
that. the infectious agent of warts is II filterable virus. In their 
first paper they point out that certain known microorganisms nrc 
known to give rise to d isorders of kerat inization. Hxampit's of th is 
tact snell as the roll' of the gOllCll:OCCIlS in the production of blenor­
rhagie .kerat oses, the tubercle bacillus in verruca neerogeniea uml 
the gonococcus in the production 01' eondyloma acuminate are men­
honed , 

Their experiment>; eonsisted ill the removal of clinical warts and 
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g-rind ing' this tissue in a small am ount of saline after which the 
saline emulsion was filtered through th e finest Berkefeld filter, In 

- order' to obtain t he maximum amount of mater-ial for th eir experi­
ments till! filter candle WIIS almost en t ire ly covered with melted 
paruflln leaving on].': tho top end exposed as a filtering surface. 
After 't est ing' their filtrate f'or st erility sma 11 amounts of filtra te were 
inoculated iutrudermally into lunuan subject s, P art of their mate­
-r ia'j \"as preserved in glvcei-inc t o be t ested later, In the course of 
about four weeks smull wart-like g rowt hs appeared in one subject 
whill' a second showed lesions on e week lat er and a third about 
three weeks lat er, 111 only one CIISC did II wart reach t he size of 
a Ial'g-e [lea, 'I'll is oceurt-cd in II bon t. e ight weeks, In some cases 
t here was a tendency to spon taneous resolution. However ill most 
eases th e lesions persisted for at least seveu months, Th e hi stological 
:;tll<l i l ~s made 1l}10n these new g rowt lis were typicnl of true warts. 
;.\. control which receiv ed a filt r a te prepared ,,'i OI normal epithelium 
rem ained negative. In later expci-iment s 1\)(. preserved material in 
g-Iycel"ille was t ested ill a similar manner but r esults with t h is ma­
terial were negative a l'tur ncarIv six- 1I101111IS, These authors eon­
eluded that" tho sterile filtrat e or wart material injected intraeuta­
neously is cnpubl e of producing loeulizcd hyperkct-atoses which are 
elinieally and pa thologically iden ti cal with vurrueae vulgllris, " 

In 1D~l this work WIIS further extended by Kin~{'r.'" (SO) when he 
dem onstrut ed that lesions could he produced in th e second genera­
tion Iroui tile ini tial lesions described above. In these experiments 
t he incubation period was found to be nearly six months, ' 

,\ t th e pl'I·SPllt. writing there ;H'P 11 0 data 011 the properties of the 
virus of verruca, 

8Y~IPTOMS 

The lesion'. of' warts lire unaccompanied by subj ective symptoms, 
When they first begin to appear tJll'Y lire small, flat, shiny areas 
which in crea se slowly in size, Lai;t'l' the gr owt h mny present a dio;­
tinct pl'lpillar~' surfuce. At first it is th e col or or the skin then the 
growt h gradually becomes g ray ish aud even grayish black. As a rule 
t!.Jl~n~ is 110 pain or itching exc ept when inflaunuatlou is present. 

DDIUXITT 

Th ere arc 110 data 011 immunity in this form of new-growth. 
,Whi!l: 110 expe r hnent nl evid ence is availuble on the subj ect it is 
generally assumed that there is H natural immunity to the ': irus 
which varies gr{'atly in degree. . This ,is indicated by the var-iable 
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period of incubation and the fact th at most in divid uals r ar ely be­
come infeeted wi th th is virus. 

P AT IIOLO'.JY 

Hi st ologi cal ly wa r ts lir e charaeterizod by a typical local ized 
acanthosis. 'I'he g-!'o,,·ths begin as all earl:.- hyperkeratosis wh ich 
gradually becomes mor e marked . In the la te st.<Ig'es t here is a pro­
life ration of the pn pillary t u fts wh ich lat er t hi cken and di p cl own. 
III genera l all t he layers of th e ep ide rmis arc more or less in creased 
in th iekuess. Th e gr a nula r layer is incr eased , the rete cells enla rged 
and the iut ercellul ar sp aces wide ned. In some cases ther e is mode­
rate inflammation and round-cell exudate is found in th e neighbor­
hood 01' the vessels. All or th ese changes vm-y nceord lug to th e 
typc of growth. 

CO;\" /'lW I. ~I E:\ SUHES 

Non o are indicated. These growth s are benign, Rarely do th ey 
become epi thel iomatous if (wei', 

EPITHELIOMA (Molluscum) CONTAGIOSUM
 

·.(Molluscum contagiosum; Molluscum sabaceum: Molluscum ep1theUale ;
 
Acne varioloformis.)
 

DEFTXITTO~ 

Molluscum coutagiosuin is l' I'g'clrlll' d as a contagious ep ithe lia l 
neopl asm or new -g-ro wth wh ich is ehnra etor ized hy small t u mors the 
size of pin-heads 0 1' peas, us ually till> color of normal skin bu t which 
at times become p inkish hr igh t red, with a small de pressed (II' 

central ope ning'. These new grow ths arc bel ieved to he caused bv a 
filterabl e virus. 

IITR1'ORY 

Th e term . ,molluseuru " 01' "mollnscis" ~'l thought to have been 
first emp loyed by Ludwig (:II) ill 17;l!1 as a svnonym for " molli s " 
to indicate cer tain soft tumors wh ile others believe that th e word 
was used bceuuso of th e resemblance of certain cu taneous tUIlIOI'S 

to knots 011 th e bark of the maple, Th e first clinical des cription of 
this di sease was g-ivclJ hy Bateman t'"') in 1817 while Patter son in 
1841 stud ied th e secret ion f rom moll uscum t umors and called atten­
t:ion to the so-calle d' moll uscum corpusc les or bod ies. This author 
believed that these bodies represented uuelei, 1n 1844 these g-row ths 
were r egarded by Engel C') as enla rged se baceous glands, 11 vi ew 
which was concurred in by Rok itan.skj· ( ":; ) in 1856. V irc how (':0) ill 
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1865 regarded molluscum tumors as a lobulated glandular epithelioma. 
He believed that. the molluscum bodies arose from the hair follicles 
and likened thei r appearance to swollen starch bodies and fat-like 
globules although he thought they were probably the result of a 
degenerative process invol ving- t he epithelium. In later years Biz­
zozero and ::\[anfredi (17) contended that tht'se peculiar bodies origi­
nated from the protoplasm of the cell; Rctziusf'") affirmed that 
they were sui generis, that their size precluded the idea that they 
could be spores or pnrnsites , Boeck C'") contended that the bodies 
arose from peculiar epidermal cells. a metamorphosis of the rete cell, 
that according to his chemical tests these cells contained no fat and 
were not amvloid : Lukomskv I?") thoug-ht that the bodies came 
from cells which had invaded the epider-mis . Tn 1878 Vidal(llj 
lidvanccd t11(' idea that the molluscum bodies were the product of 
colloid degeneratiou, 

Anaelueei ('") ill 1881 c!p!icrillPe! a bacterium (bacterium lepoge­
mnu ) as the cause of molluscum contagiosnm while Neisser (1:<) the 
following year claimed that the specific cause of the disease was a 
gregariu. 111 18S(j this author ag-ain stated his belief in the parasitic 
orig-in of the disease and stated thai the molluscum bodies were in 
1'('al it~· eoccidu and related to' the spurozoa. Graham ( I') in 1892 
described li micrococcus as the cause of th e disease while tlu- follow­
ing' yenr Ncisser again confirmed his coecirlal theory as 10 the nrigin of 
the tumors, IJl 1H02 White and Robey ( " 'i) recapitulated the trend 
of thought on the nature and cause of this disease, 'I'hey pointed 
out that t!WI'C an' those who believe in the sebaceous origin of the 
tml101'S lind also thosl' who cOliil'nd thnt thc tumors originate in 
th e rete, Further, that some authors believed in the eontagiousness 
or tile' dis('H:-;C' while nthurs were equnlly certa in that it was non­
contagious ; that one school of thought cC/llsiderrc! the molluscum 
bodies as evidence of epithelial dege1\eration while others considered 
these peculiar bodies as parasites. These authors isolated a staphy­
lococcus Iroiu molluscum tumors but die! 1I0t consider it of any 
etiological signifleauce. Tll('Y eoneluded by stating that up until 
that. time they considered that no one had isolated any paraeitic 
bod~r from the growth and that in their opinion the changes produced 
did Hot represent. a colloid or hyaline degeneratiou but ruther a 
metamorphosis of rete cells into keratin . 

III HJm) Knowles t !") found what was IIPP1U'('Utl~' the micrococcus 
salivurius in a few cases of the disease hut. did not claim HIl)' etio­
logical r6le for this organism, It was not until l!JHJ (nearly one 
hundred years after the disease was tirst described) that the work 
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of Wil« and King'er,y(41) 011 the etiology of this disease appeared. 
According to these authors the disease is due to a filterable virus, 
Jl1liusberg(i") had suggested this possibility in H)05 hut the evidence 
he presented dill not substantiate hi" claims. 

THE nHUS OF :lIOLUSC1J:\I CON"TAOIOSu~r 

'Vile and Kingery not only demonstrated that the virus of mol­
luscum coutagiosum is filterable but. they succeeded in producing 
experimentally in human beings rypieal tumors with the sterile fil­
trate of typical lesions. These authors further showed that the 
incubation period of Ihe disease var-ies with the individuals pre­
disposition or susceptibility and in one CHSl' was found to be fourteen 
days while in another it. was twenty-five days and the mieroseopieal 
diagnosis \l'HS made at the ;);')th clay. These aut hors believe that the 
molluscum body develops late in the stag(~ of evolution of the tumor 
11 III I further that it represents a rlegenerativc slage in this evolution. 

~Y)IPTO)fS 

The tumors of molluscum contagiosum are quite solid and contain 
a cheesy material which call he pressed out of the growth through 
the central opening. III some cases the tumor nlass extrudes this 
material .xpontaneouslv. Isua lly the lesions of molluscum are found 
011 the facl', around the eyelids. 01' ill 11If' neighborhood of the g'pni­
tal ia or elsewhere on the' body. TI1l'Y rurvlv occur on the soles of 
the feet or the palms of the hands. Usually there nrc only II few 
lesions, 1\\'0 01' three a dozen 01' 1II00'C', though in snme cas!'s they(1[' 

may he verv numerous. They are discrete hut in some cases several 
tumors 1I111y coalesce, they may become inflamed. or suppurate. In 
some eases there may be Sl'WI'C' itching, but this is not com mou. The 
lesions may persis! for several months or even years in rare cases. 
While the lesions are usually limited to the skin there haw been 
eases reported in which lesions han' occurred upon the tongue lind 
other mucous memhrnues. The ill !'(·et.ioll is IIIOJ'P I'rl'ljuput ill eliil­
dron than in adults and may he transmitted bv infected towels or 
gymnasium HUlts, etc. II is known 10 he transmitted direet ly from 
person to person in SOUIl' instances. 

A:"DIAr.~ KU~eEI'TlHLI'; TO '1'1-\E vueus IW ~1OJ.L UKCt: ~I CO:-;TA(:\()HU ~I 

The disease is prhnarilv a disease of man hilt a similar disease 
has been descr-ibed in animals. especially in domestic fowls such as 
the pigeon. III few casps t he diseuse is known to have been trans­
mitred from animals to human beings. Dogs and pigeons are both 
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sa id t o have tru nsm itted th e disease to mall, 'Ve have r ecen tly seen 
a case of molluscum con tugios um in Porto Ri co di agnosed histole ­
g ical ly some time previously by Lambert, 'I'his case wa s a small 
ch ild, the daughter of an undertaker, and it is possib le t ha t th e 
ch ild was infected b~' t he fathe r who becam e contamina ted with Hie 
virus during th e COlU'S!' of h is work. Th is case is t he on ly CClS ~ 

know n t o have occurred in P orto Rico. 

L ittle is known regarding innuunitv in g~i s diseas e, Cases are 
known to hav e develop '<I lesions of molluscum several times. That 
tl l!'l' (' is a na tural immunity to t he disease is indicated in the work 
of 'Vil e> and Kingcrv who poin t out. that there is a differenc e ill th e 
predisposition 01 ' snscopt ibi Iity of the individual. From tile expc­
ri meutuI sta nd poin t. llO couelusi vo data nre a va ilahle. 

P.\THOI.OC;Y 

T he tu mor of molluscum co utng iosum arc esse nt ia lly ep ithelial 
ueopl usms. They are l-iUIT 0 1l 1111f:'l! b~ ' a th in fibr ous capsule null 
con ta iu lobules of ep it hel ia l cells whi ch fi re se pa ra ted b~' t hi n sep ta 
and open upon th e sn rfuee or the sk ill t hrough a depressed central 
opening'. It has become a genera ll~' accepted view that tl ~c t mnor., 
a r ise from t he r et e since the cells 011 the peripher y of the lobules 
nrc of the type fo und in the basal layer of the r et ....·. The cen t ral 
oval cells containing t he so-called molluscum bodi es ar e r egarded by 
Wile and Kinger y as a dogcn er ative stage in t he evol ution of t he 
t U11l0r. L ipschi it» ha s called a minu te orgunism f'ouud i ll the ep i­
the lial cells Stronttloplasnu: lunninis which con for ms to a gener al elas­
silica I ion of peeul iar bodies descr ibed by this author. According to 
moder n tex t hook description three kinds or degenerated cell s may 
be obs erved in th ese lesions. F'irst th ere are large r oun d bod ies 
whi ch cont ain an ecccnn-ieally placed nueleus , th en there are oval 
cells surrounded by normal ep ithe l ium wh ich contain a nucleus l.rin~ 

at one pole of the cell ; HIllI fin ally completely degenera ted cells 
which are oval, structureless hod ies. TIle exact nature of t he degcn­
~'rative process is st ill unknown. 

Th e d isease is comparatively trivial and it is 01' no g rout im por ­
tance eith er to th e ind ivid ual 0 1' to th e communi ty . Wh ile personal 
hygieu e, diseouragemen t i ll t he liS" o f the common t owel , etc ., an' 
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indicated the chief effort should be directed in the proper treatment 
~f the disease in order to eliminate carriers of tho infection. 

TRACHOMA 

Granular conjunctivitis 

DEFI!\'I'I'lO:-<' 

Trachoma is 11 specific, contagious disease which is character-ised 
by inrinmmation and hypertrophy of the eon j uue t.ivu and the forusn­
lion of g'ranllh's, with subsequent eicntricial changes, It. is usually 
of long- duration , occurs at HI! ages, f'rvquently complicated awl may 
h'lHI to partial or total blindness. It OCC11r;; in three forms : (1) 1he 
pnpil:ary furm : (:2) the grlllllllar Iorrn , and ( ;n the mixed form. 

IIISTOHY A~D l>JS'I'rHBUTlO~ 

Trachoma has been k1l0\\"I1 since a ueicnt times. Tt has IOIlg' been 
enrlemie in Egypt. mid is thought to hnVI' been carr-ied to Europe 
by soldiers during the Napoleonic wars. It occurs in Arabia, Belgium, 
II 011 II nd an:1 ITII II g-ar.", It is present i II Italy and is found t ~) he 
all important. llfleetioll among th e American Indians in sections of 
th e Unit eel States. It is common among the Russiuns, Pol ish .JC""S, 

Hungar-iaus, Italians 11m} Ir- ish, It has not IJ(~el1 common muong 
the negroes. 1II the I' hil ippinos th ere is a f'orrn or foll iculur eon­
junctivitis whi ch is endemic among school children in the provin ce 
of Puugnsinan. This is probably not true t.ruchoma but extensive 
invcsl.ignt ious into the true nature of this al1'ectioll haw 1101 been 
made, A similar cond it ion is said to be present in I'orto Rico. 
Truclroma seems to have been introduced into th e Ncthurlu nd» ubcut 
1860 and is thought to havo been brought to Amsterdam by Polish 
tTc"'s. III a survey made in 1880 it was Iound that 4:3 pel' cent of 
2,7::W j ewish ehiklren were affected. By IDOl through p eriodic exa­
mination and control methods this perceutage had fll11en to less than 
8 lie I' CCIlI. The disease, however, still IWJ'sists ill this part of the 
world. In Ch ina , JlIpllll , Bgypt, and Russia the disease still remuins 
a great public-health problem, 

TIlE "IUUS 010' THA CII O)JA 

rill :107 Prowazok 1Il111 H alberstuedt er (li» described inclusion or 
tr-achoma 'bodies ill the conjunctival epithelia of c'.'s c>s or t ruchoma. 
The exact nature of th ese hodies st ill remains undetermined. These 
inclusions consist of coccoid and mi nute granu lar bodies. The coarser 
eocc oid bodies stain bluish hy the' Giomsa uiothod while the lP'anular 



408 PORTO RICO REVIEW 010' PUBLIC IIE..lLTH AND TROPICAL MEDICINE 

fOl'lll::l stain reddish. Serappings from the conjunctivae injected 
into the eye of the orangoutung produeed conjunctivitis associated 
with the appearance of similar inclusion bodies. These bodies were 
regarded by these' authors as the cause of trachoma, Later these 
iuvestigators f011llC\ similar inclusions in cases of un complicated 
blenorrhea neonatorum and their speeificit ...· was questioned by eon­
temporar...• investigators, TT erzog ( :'U ) suggested t he theory that the 
gonococcus is tra nsformed into small forms within the epithelial 
cells and that th{) so-ca lled trachoma bodies arpin reality changed 
gonococci. Williams ('11) rezarrlcd the inclusion bodies as degenerated 
forms of the Koch-Week 's haci III1S, Prowazek ]'I'g'ardc(l the trachoma 
bodies as protozoan in nature while Koguchie ~ ) in 191:3 claimed to 
have cultivated these bodies although his attempts 10 induce trachoma 
in monkeys (Xlncaeus lind Papio) with his cult ures fai led. 'I'he 
exa ct rclatiou of the so-called trachoma bodies to the true etiology 
of this disPllse has remained undetermined. Be cause of the uni­
f.orm IJI'l'SClICc of these inclusions in typical uncomplicated eases 
of the> disease and the Ol~ CIll'I'PIICI' of similar \rodit's in various other 
diseases which are thought to be caused b.... filterable viruses, and 
in th e absence of allY other dcfiuit« etiological agent for trachoma, 
the possibilitv of a flltcrablc virus et.iologv has IJPen Slll!g'pst cd for 
trachoma. Accord in~ to ROSClla 11 ("i~ ) "Experimental evidence per­
mits no more than the suspicion that the virus may he fllteruble 
under SOIllP «ircuxtunces". However fairly convineiug evidence has 
been presented UpOIl th is point i II tilt ' experiment of Bcrtarelli and 
Cpdwtto ("' ) and of ,\' :colll'. Cuen od and BJaziot (" ~ r. 

ITeyma Illl (oi" ) a ft pr find ing inc! usions in cases of gonorrheal hle­
norrhca neonatorum snggested that the so-call ed inclusion bodies 
were in reality react ion products to the gonococcal virus. Simon ("' ) 
states " A thorongh study of t his question then led to the interesting 
diseoverv of the existence of an inclusion blonorrhea IlS a malad..... 
sui g'<'>ll(:,ris, which primarily affects the :.renitaliu of both male and 
female and secondarily the eyes of the new horn. 'I'his t.... pe of 
blenorrhea it is now known IIIay be associated with a gonococcal 
infect ion, as well as with other bacterial infections (pneumococci, 
diphtheria baeill i), but when this occurs the processes are independent 
of each other", 

"'fhe discovery of the occurrence of inclusions in connect ion with 
blcnorrhea of this type naturally threw doubt upon the cor-rectness 
of Prowazeks view, that the constituent granules making up the 
incl usions found in truchoma actually represented the trachomatons 
virus. Various suggestions have accordingly boon I111H1c to account 
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for their appearance in trachoma, on the one hand, anrl ill con­
elusion blenorrhea, OJl the other." 

Linder ("~) inoculated two baboon" with pure inclusion blcnor­
rheal material and obtained a clinical and histological picture which 
he states cannot be distinguished .from trachoma. WolfrumefO 

) in­
oculated similar material into a luunan being which waH followed 
by the typical picture of trachoma. Simon suggests the theory that 
the inclusion bodies may not be part of the picture of truchoma but 
,11'e found in eases of this disease only when both hlenorrhea and 
trachoma arc present. in thc same su bjeet. 

JII 1927 ~ oguchi eO) produced an experimental trachoma-l ike 
eondition ill monkeys with mater-ial ohtained Irom cases of trachoma 
from Indians at the g'on·rument. school f'or I ndians at Albuquerque, 
N. l\I. F'rom this mater-ial be cultivated upon speeial mediu a (ham­
neaarive bacillus which, when injected into monkeys, produced a 
granular conjunctivitis which .. had an appearance strikingly like 
that of the human traehomatous eoujunctivit.is in the early stuges of 
the discaso ". This organism W11S associated with foul' ont of the 
five CIiSt'S st udivt] lind the conjuncti nil disease produced is said by 1'0­
gnchi to be transmissible in series while the .id en t ica l microorganism 
is obtained I'eg"ularl:-' even in the :'i1'COIIlI und third passage ill monkeys. 
None of the other organisms isolated by Noguchi from his material 
were capable of inducing follicular lesions in monkeys. Matel'illl 
taken direct from patients and injected into monkeys did not produce 
lesions witiliu fonr mont.hs ' time. 

This \\'0/'1, of Noguch is represents all important eoun-ihut ion to 
our knowledgt- of trachoma as it exists in the American J!HIians but 
must, of course, await confirmation in other localities, 

r~cunATIOX PERIOD e)l<' TRACIIO)[A 

Trachoma is a chronic disease and its incubation period is not 
definitely known. The recognition 01' the disease in its early stages 
is very difficnlt and accurate diagnosis usually depends upon changes 
which appear later in the course of the disease. In the experimental 
form of the disease produced by Noguchi ill monkeys the first chaujres 
were noted two to four weeks after inoculation with the cultures 
obtained horn trachomatous material. 

SY:>lI'TOMi; 

There are three forms of granular conjunctivitis. 'l'hese arc 
papillary, granular and mixed forms. Regardless of the form there 
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are certain subjective symptoms which may be present such a8­
photophobia, laerymation, itching anrl burning sensations, feeling of 
foreign body, pain and visual disturbance. In some cases there may 
be no subjective symptoms. The objective symptoms consist of 
swelling of the lids, narrowing" of th e palpebral ap erture, and droop­
ing of the upper lilt 'I'here may be a mucopurulent discharge and 
the conjunctiva of the tarsus and fornix is reddened, thickened and 
uneven, on account of the hypertrophy and the oceurrence of gra­
nules. (Ma,y). Trachoma progresses slowly up to a certain point, 
and then is followed by the elcan-ieial stage. The papillae and gran­
ules disappear but th e conjunctiva does not return to normal and 
vurious degrees of scarriug rcmuiu. The entire surface of t he con·, 
junct iva ma y be r eplaced hy a cieutri ciul membrane, 

In some CHSI'S th e condition is HCII tl~ and is aceom punied b)' 
marked inflammatory symptoms. Gonococcal infection JIIay be as­
sociated with t ru e tra choma and the diagnosis may be difficult 
especially ea rly in the course of th e di sease. In other cases the 
symptoms may be so mild and the disease so insidious that it may 
exist for months without recognition. III fairly severe cases there 
III ?I.'" be ;nterlll ;;';,;;OIlS and exaeei-bat ious. and relapses arc quit e f're­
qucut. The disease is Irequcutly complicat ed by pannus and corneal 
II) cerati 011. The most conuunn sequelae arc (1 ) tr-ichiasis and en­
tropion; (2) eetropion , (;j) symblepharou ; (-t) COJ'JlC;] [ opacities; 
( ;j) staphyloma of the cornea ; and (G) xerosis. 

AXDIALS :; -::;CE I' T IIl I.£ TO TIlE vmns 01,' 'l"l:,\ C[IO}IA 

~Ian is the natural host 1'01' the virus of t ruchorua. Prom cx per i­
mental 80111'C('S it may be sail! that th e evideuee points to the pos­
sibil ity 0[' infecting monkeys. 

DLILUXITY 

That there is a definit e racial predisposition 10 inf'ectiou with 
trnclioma is born out by the studies all the epidemiology of t:',is dis­
ease. It may be assumed by th e sam e taken that. there exists some 
degree of racial immunity lind for that uuuter, an individual natural 
iuuuun.ty. There is, however, lIO experimental evidence heat-ing upon 
this point. Immunity has not been produced ex per- imen ta lly . 

I'.\TIIO LOll Y 

' I n . the pupillary Iorm a large number of small elevations appear 
UpOIl the conjuuctiva giv ing a velvety appearance and if the papillae 
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are larger, a granular appearance. This form occnrs only upon the 
upper lid . 'l'he papillae r epresent the hypertrophied conjunctiva 
thrown into folds and 'covered by increased epithelium. 'Within, 
there is a cellular infiltration. In the g-ranular form there arc 
grayish, rounded translucent bodies or granules which are seen 
through the conjunctiva. These bodies may be small and round, or 
large and warty, or flattened and su cculent. (::\Itly). They are 
principally in the fornix. They may also be found upon th e semi­
lunar folds and the bulbar coujnnctivn, These granules represent 
collections of lymph corpuscles in a connective tissue retieuhnu, 
resseiubling Peyer 's patches in the intest ines. According to Neguehi 
the histological changes present in trachoma as th ey exist in the 
American Inrliun are as follows "The essential features of the 
lesions in the human disease arc (1) diffuse infiltration of lymphocy­
tes mingled with plasma cells, extending along the entire length of 
the subepithelial or adenoid layer; (2) the presence of fairly well 
defined follicles, consisting' of layers or lymphocytes, enclosing a mass 
of large round or polyhedral ep it helioid cells with paler staining 
cytoplasm and nuclei j (3) ill-defined foci of mingled lymphocytes 
and large epitheliod cells ; (4) the presence of Leber cells within the 
follicle and elsewhere : (5) the presenc e of fine conneetive tissue 
fibrils surrounding or penetrating the infiltrated or follicular art-as, 
and (6) the proli feration of the conjunctival epithelium, which in 
some places shows several layers of flatt ened cells, and in others is 
thinned out to a single layer or even ruptured by protruding fol­
licles. In other lesions the infiltration and follicles have gi ven place 
to increased numbers of connective tissue fibers, which bind t he epi­
dcruiized conjunctival epithelium to the often deformed tarsns, A 
few polymorphonuclear leukocytes may be found in the tumid ep i­
th elial layer, hut their presence is not usual. " In the experimental 
disease produced iu monkeys Xoguehi found simi la r changes. 

COXTROL ::IIEASURE':; rOIL '1"ItACIlO::lIA 

. 
Trachoma has always been associated with poverty and squulur, 

Unhygienic conditions predispose to the disease, Early d iagnosis of 
the condition is important in order to -prevent serious sequelae. 'I'he 
secretion from the eves of trachoma patients is regarded as inl 'eetious 
and the disease may be transmitted by infected handkerchiefs, towels, 
washbasins, etc . Isolation or trachoma eases has been a~h'ocated espe­
cially during' epidemics. III genera] , early diagnosis of the disease 
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coupled with intelligent care and the institution of st r ict sanitary 
measures are indicated. 

INCLUSION BLENNORRHEA 
(Inclusion conjunctivitis) 

Following th e work of II eymaun in IflOfI (see Trachoma) who 
found inclusions in several eas es of gonorrheal blennorrhea ueona­
torum similar to those whi ch had het'n described in 'I'raehoma by 
Prowazek, it appeared that a separate and distinct type of blen­
nor-rhea not associated with g'OIlOlT)I('C! 01' truehoma existed. This 
type of blennorrhea primarily affects the ~enitalia of both mule and 
female and secondarily the eyes of' the new born. Whi!« this con­
dit.ion may haw existed along with a gonorrheal 01' other bacterial 
in feet ion, it is now reeognied thut the processes are indvpendeut of 
each other. The CUllSI' of' this form of hlennorrlu-a is unknown. 
Inclusion bodies are found within the lesions which suggests a filter­
able virus origin 1'01- th e disease. 

Inflammations of the conjunctivae are of several var ieties and 
generally are d ivided into the following t~'IH~S: (1 ) Catarrhal (acute, 
chronic. and follicular ); (2) Purulent (opht halmia neonatorum, 
and g'onorrheal ); (a) Membranous ( non-d ipht her itic or cr oupous, 
and d iphtherit ic); (4) Gran ular ( t r achoma) ; /111(1 (fi) Phlyct enular. 
It. is well r ecognized by ophtha lmol ogists that th er e arc CIlSf'S of 
ophthalm ia neonutoruur which 1I1' C 1I0t caused by I!Ollococcal infection 
ami th ese are believed to be due to infect ion with simple catarrhal 
( uon-gonorrheal ) sec re t ion. In I!Jl :3 Cohen (" l ) published II report 
on the clin ical COI1l"se of eouj u net ivul afl'eet icn s associa ted with so-­
callvd trachoma bod ies which was a further study of the CIIS('S de­
scribed ill an earlier PllPI'I" by K01!uchi and Cohen (Ii~) published ill 

I!H!. The o1'il,dnal cases studied by tht'se authors included nine 
ca sps of traehouiu representing Iour stages of the d isease, six cas es 
or blonorrhea neonatorum (non-gnuor rhoiea ) , and six CIiS('S of' blennor­
rhoea gnnort-hoicu in young girls. As a result or these cases there 
were a number of other cases infected, 'I'herc were nineteen new 
cases or trachoma, two new eas es of blennorrhoea neonatorum ( noll­
goncrrhoica ), awl tweuty cases or blennorrhoea gouorrhoica in young' 
girls. Inclusion bod it's were found in the six eases of blennorrhoea 
neonatorum non-gonorrhoiea varying from fonr days to two weeks 
af'tor birth. Cohen states" The elinical course of these CllSPS resem­
hies that of mild eases of blennorrh ea gonorrhoica, which ill its ear ­
liest. stage is character-ized by a d iffuse conjunctival congestion with 
a mucoid secretion fro III the conjunct iva. The condition remains for 
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about nne week , wh en th e conjunct iva assumes a fine papil lary ap ­
pearu nce, and a f ew small f oll icles are seen on the upper fold as 
well as on the lower . Th is appearance lasts about two mon th s, wh en 
Ole process regresses s imu ltaneous ly with th e gradual disappearance 
of th e bodies and is followed by It permanent return of th e conjunc­
tiva to no rmal in from th ree to fo ur months." III one of Cohen's ' 
cases, so-called trachoma bodies were found in an affected eye from 
the mother and th ese wert' demonstrated at intervals for three 
months. Tn his study of thirty cases of blennorrhoea gonorrh oiea in 
young girls at Randall '5 Is land Ho spital , Cohen was abl e to demon ­
strate gonococci and so-called trachoma bodies in practically every 
case. These bodies persisted even after th e ~onococ ci eou ld no longer 
be found. Likewise in his true trachoma cases Coh en found inclusion 
bodies. 

Th e interesting featur« of thi s study is the fact that inclusion 
bodies are found in cases of blennorrhoea wh ich are neither of tracho­
mat ous or gnnorr-hoeal origin . Th ese cusps are not trachom a since 
they hea r 110 cli n ical res emblance to t rachoma and because t he re is 
spontaneous cure without sequelae. 1n Cohen's opi n ion ., where 
bodies Wt'I'(~ foun d in conjunct ion with gonococci, and in som e cases 
of typic..l1 t r ac homa, these conditions are to he int erpreted as the 
result of th e disease ca used by t hese bodies becoming engrufted on 
th e ori ginal affect.ions ". Cohen belie ves that the term .. t rachom a 
bodies " is 11 misnomer and should he discard ed. 

Wh ile there is nothing- known l'egard in~ the et iology of t his con­
dition I her e ha s been a tendency to classify inclusion blcnnor rhoeu 
with t he filt erable virus d iseases. .At present there is no experi ­
mental evidence tha t it is ca used by a filterable virus with the 
exception of t he fa ct t ha t no known et iological agent ha s bee n 
dernonstrn ted. 
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