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III «ourpuri JIg' h ealt h re por ts 0 f th e «old er coun t l'ips with those 
of wa rm er eou ut r ie» it is fl' l'qlH'n tly uotcd t hat while ill the f ormer. 
d ise;l'ie~; of t he res p ir a torv aud vascul ar <;.\'>;t l'IIlS stand Iirsr in the 
morta lity ta bles . diseuses of t he gasl t'o. iJ! tpst ina l t m et gelll'l'l lll.v 
{)( ~ l'Il PY firs t pill l'(' in the t ronies, 

~ ollle t i uie lIg"O wh il e looki ng m 'PI' the re port o f the Couu n is
sioni-r or H ealt h of P OI't o Ri co 1'0 1' t he fiscu l y cu r l D2+-1 D2il the 
wri te r \l'lIs im p ressed h.\' t wo t hi ngs . 

Vi rs t , th e la rge IlUIII her o!' dea t hs I ' (' ~o l ' '' e l l as d IlC t o d iurrhe u 
ant! ente r i t i» ( + , fl (}~) , with no Sp t'I'ill} classifica tion, thi« Iig ure £01' 

all a ~t's being' h igh er t ha ll those of tuberculosis ( : ~,08 ;» , and ma la r ia 
(1,474 ) for th e same period , 1"01' persons two yea r» o f age and 
0 \ '('1', t he figure ( 1,5:32 ) ranked next f 0 Il tH I for tuberculosis 1I1)( } 

I 'X~C (~J('<1 tha t o f malar ia , :-;I ~C F ig , T. 
The second t hing wa s t he f'a et th a t ou t of :~I, :l,)O rlea t hs for 

the vr-a r 011 1,\' 0111' deat h W it !'; atn-ibut erl to amoebic cl,\'st'lI ter,\', none 

to ba eill ury dYSt' llt l'l',v, and 11!l to unclassi lied dysen t ery. 
'l' !t PS\ ' li g' lt J't~s sh ow th at baeillurv a nrl a lllophi.c dyscnrerv a re e ith er 

rure 01' u lll'I'e og ll i:l.et! conditions in P OI't o lEw or that these infuet ions 
a I'll so mild HUll. t Iw,Y ea IIS(' IJ() dc at hs, l t is evident that if t he re 
are rleat hs i'rom e it her type of dysenl l'r y , t hey are r ecorded under 
thp genera l hendinz of diarrhea and r-ntei-iti«, t ha t is, such eases 
I I I' I' not. properly reported t o t lu: Burea u of Vital Statist ics, It was 
due to t hese fa et s th at we we re in duced t o take IIp t l re problem of 
baeil la ry dysen tery in P orto Hieo at the School of T ropical Medicine, 

Before goi n g in to the det a ils of t he invest iga tions ca rried ont 
t h us fa r , it may make fo r g reat er clea rness i f a f ew cons iderat ions 
ill r egard to dy sentery arc briefly set fort h , 
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B.\ CTERIOIA,(:IC.\J. :--TUIJY OF DY:-;fo:II:T(o;RY J:-: PORTO HIC;) l.(j I. 

'Vll<!t do we understund hy dyxentery ? The t erm is tlel'i"ed 
from II (; reek woi-d iucaniug simply "howel troubl e ,. and lIIay Ill' 

c1ethwd m; all acute, somet iiues ehrouic, eon d it ion 01' the iutr -st.inal t ru et 

of vuried urig iu, occurring sporudicallv or in small epidemics 11l1d 

chal',wt ('l'izPd hv Frequ en t waterv st ools with 01' without hlo orl and 
mu-us. Th e tPI'III has t 11 us a eli IJ icnl I'll the I' than II pathological signi n
eauee anr] as tlll~ deflnit ion just g iven shows, t her« is L10 sharp line of 
division betw een "l1~ ':-wn1eI',\''' and " dian 'hea " , also a clinical t orui . 

In t lw present paper all etiological rather than a descriptive 
basis of elassificat ion will he Iol lowed . The term bacillary dysentery 
will 1)(, usr-d to mean a sp ecific infect ion of' the intestines by 
dysPlltery ba cill i, with 110 re gard to symp tomutology. Jt is clearly 
r ecognized t hut oth er nuero-orguuisms may sometimes produce :, dys
enterie " mauifcstutions . 

The importauce .01.' this group of disorders was emphasized hy 
Sir Patrick Manson in 1!)]4- when he said that in the tropic s the 
g'l'OIlp 01' morbid condit ions included under th e general t('1'1II " 11 ~'s 

ente rv' ranked second in iuiportance only to 1Ilalal'ia,Whl'thel' 
this judgment of ;,ilHlSOIl is accept cd 01' not. practically everv in . 
vest igntor ill tropical medicine agrees that ba cillary dysen tery is 
a wid espread dis easl' in th e tropics, that i t is a serious malady with 
11 coruparatively h igh mortnl ity, that the sequelae of the d isease are 
to be fea red, that. nUIU)' cases run su ch 11 mild course as to go 
unrecognized, and that serum treatment though of proved value at 
the start decreases ill value as th e disease progresses. From the 
above . th e importance of arr-iving at a cor rect and promp t. diagnosis, 
and of instituting treatment at OIH;e is evident . 

In pa ssing we may :-;ay that bacill ary dysentery IIIay he caused 
by-

I , Eberthella d vscn te r.iue 
Shigu-Krus«, 

2. Ellel'! hella para-dvscuteriue 
1/. FlpXllPI' 

b. Hiss-Russell 
c. Strong 
d. Engl ish types, Y-W. X-Yo 11,. 
e. Sonne types, 
r. Others, 

Dvsent ari « manif'estutions may bB produced by a grt'llt varietv of 
living agents, not only bacterin (among which may he mentioned 
S. clltel'if.-id·is, S. suipesiijer, S. schottmulleri, S. poratyphi, S. Mor
fIlllli and ot hers) hut certain protozoa ( E ndam oeba hi,~lol!Jli ('a, 
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(Hil'/"d£(j lambli« and Balantidivn» coli ) , and finally by metazoan 
parasitcn su ch CIS Sclcislonoma, .:'lscul' is awl hookworm. 

In the plan of invest igution followed bacteriologicul exauiina
tiou of all suspected cases was made, tog-ether with a large number 
of eases picked at random 1'01' controls, with the additional object 
of detecting possible " c{~rriers" 01' mild ease>; of dysentery which 
Illig-ht go unrecognized clinically or be classif ied as mild diarrhea, 

The t echnique or recovering dysentery ba cilli from till) stools is 
II. procedure that involves CHI'C, WOJ'k, and t ime. 

[)!'t ails of the t cehuique em ploy ed will not he presented in this 
sum nuu-y, hilt II brief statcmcut of the method may not he out of 
place, 

Th o stool was plated rout inelv Oil EulIo and eos in-methylenc-hlue 
plates, at times also on brilliant gwen agar and :\IcConkey 's agar. 
The suspicious colonies, 1I11lt. iii, t he non-Iacl ose Iormcnte rs, were 
pi cked and planted in Russell ';; dou ble sugar, If add was 111'0
dt[{~pd on the slan t , rl' coglliZt ~tl hy the red colora ti on, th e cultu re 
was discarded ; if no aeid, it was planted in otheu rued iu and 
ngg-Illtination reactions made to d etermine t he group to whi ch the 
isolated orgnnisui belonged. F or th e collection of the stool 11 sterile 
receptacle is preferable and the sp ecimen must. he plated as SOOIl after 
paSS<lge as f'uasihle, tlu- SOOlWI ' lhe bett er, since the longer tho t ime 
that elapses after passage of the stool th e less the chances of reo 
eovering R, cl.ll,w;'lller;(/ !: if present. 

'V\1 IH\ VI' litlldied bacteriologically th e fecI'S of 149 cas es, wit h 
special l'efel'elH'C to th e organism>; or th e group. Of these, seventy
seven wen; cases or acute diarrhea with 01' without blood and I111 H:lIS. 

TIre stools were f'resh and were obtuined t hrough the cooperation or 
th e: Municipal Hospital , Presbvt erjan Hospital , Biological Laboratory 
and several physicians nf ~all .Jnan and the Island. .A:-; con t rols 
SCVC'111.y-1\I'O ('ase;; In'l'l' taken ut random, th o Oldy point ill common 
heing that none \\"('1'( '. suff'cri ng f'rom diarrhea . 

AllIOIlg the scventv-seven cases of aeu te diarrhea six were posi
t ive for B, dySC/lfcrhll' .. and ill each ease the organism proved to 
belong to th e FlpxlH'1' typ«, In the series aLT~I1lg-e (l ch ro nolog ica lly 
the positive were Xos. ~ , 1-1-, 2(-j, :~:J, :J!I and 42. 

Brief notes J'('gaJ'(lil1~ these six east'S f'ollow : 

No.2. White continental american male, :32 years old, Con
traded the disease at Ponce, on e month after arrival 
from the United States. Taken suddenly ill with diu 
rrhea. abdominul pain, tenesmus and violent spasms. 
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Stools , liquid with blood and 1I111CIIS, and microscopically 
showed numerous polyuuelears, eryth rovytes an d epi the
lium, No parasites or ova . Treat ed freely with poly 
valent anti-dysenteric SCI' II J1l, Heeove red a It er three 
weeks during which time he wa s acutely ill , with con 

tinued fe ver and 1I1:1rkl,1I tox ic symp toms. 
No. 14, Female, ao yea rs, from Xlauuabo. Diarrhea for last 

six years, becom ing mor e severe - an d associated with 
fever, blood and m ucus in stools ill las t f ew days, Has 
pain and tenesmus on evacuation. ::'IIicl'oseopicall y, st ool 
shows abundant polynuelears, fe w ery!h rocyt es an d epi
thelium, B. clyselltcrwc ( F'lexn er ) de monstrated. At a 
second exa minat ion six months la ter, pa t ient wa s still 
sick . Stools wer e liqui d with 110 m ucus 01' blood, hilt 
numerous polynuelea rs end epit hel ial cells. B, d !I'~ I' III rriae 
could not be demonstrated, 

Xu, 2{j, 'Vhit c male, lH yea rs , f'rorn Huno eo, a lutrri» of San
turce, Taken suddeulv ill wi th lll'adadu', f'evcr, pa in in 
th e ahdom en and 'i l ' IH'SJIl II S with violent . diarrh ea . Con
dition grew steadily \I"OI 'se lind on th e t.wt-lfrh da~' he 
was brought from his horne t o t he Municipal Hospital, 
San -Iuan. At this t imc stool was liq uid with abundant 
blood and mucu s. ) [ icroscop ir-ally , feces showed aluunlunt 
polynuelears, oryth l 'O(':,'tI'S an d epi t helia l cells. Patient 
di ed ill spite of' treatment wit h polyvalen t an t i-. lysenter ic 
ser um , P ermission f OI" 1111 auto psy could not Ill' ohtu inc d . 

1\0,� :35. Femal e -to years. Jrom Aroeibo, 'I' aken snd de ulv il l 
with mala ise, nausea , 8(' Y (' 1'P a hdo mina l pain, fuver , . a nd 
.lia rrhca. Stools Iiquid wit h a hundan t mucus am i blood. 
Diarrhea ver v severe . ::'I llllIl' u neven t ful 1'1'1' 11vurv , 

Ko, ~ !l. Femal e, :"i5 ve urs, f'rnm Yegel Altel. A I'lI ldy' ill with 
('1'YC I' , pain in a 1111 0u1l'II , t P11PS Ill Il S a nd cl ia ITht'11. St ool 
l iqu id, wi th hlood and III 1I('IIS, and mi t-roscop ieallv, ;;110 \\'1'1 1 

abundant polyn ue lea rs a nd epit hcl ial ('plls , ~llIdt' un . 
eventf ul reeovorv. 

No. 42 , Man, 7li yea rs, froiu ('/lllll n mas, AI' lItel;\' siek for 
pa st tin' days '\'itlt diarrhea without hlood at first. hut 
la ter began 10 pass blood ill stool. Ahuudant mu cus 
pl'I'S{'JlL Abdominal pain 011 pressure , no 1'('\'('1' . ,\ f iel"o
seopicully, showed ahundant POIYIIUcl l';I1's, ep it hel ial cells 
find erythrocytes. Jl adl' u nevant 1'111 l'I' I'O\" 'r.\". 

Among the interesting points In-ought up by this study is the 
relative in freq uency of R, d!lscIIi criae a!o: the (' Hns!' of t lie prevalent 
diarrheas, at least in th e viciriit y of San -Iuan, where most of the 
cases stu died Iived, 

Probably the most typi cal eas e 01' dysentery among th e six in 
which R , dusenf eriuc was demon st rat ed was No. 2. a eont.ine ntal 
American wh o con trac ted the inf'eet ion short ly a fter a rrivi ng in 
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P OI'!O R ico. Th e p at ien t wa s dcsperu t ily ill but recovered. Specific 
ser um the ra py was beg-1I11 on t he third day of illness. 

Th e s ingle fatality muon g t he six was a man who had been ill 
tw elve day» before SCI' II I1l treatment was started, 

As in th e ease of other observers we have en countered among 
the eases at: acut e d iarrhea t he following organisms, in addition to 
B , d!lse1tt e l 'iu ~: 

B, proteus , B, f ecal is a[k,tl iycll es (A lcal igen es Iecalis}, B, pyo
CY(// lf:I "~ (P,~cl/ ilc l/l o ll a s acruoinosn.) , B . snipes/iter (; tulmo nella sui
pest i]: I'), D, j)(/r(/-Iyplwsns B . {Sutnione l!c sctiottmiillcri), 

\VhethcL' these organ isms were in any measure responsible for 
thu rliat-rhea we cannot say at present. 

III st ools of perf'ect Iy h ealrhy ind ividuals the following organisms 
were also met with: 

B. pw'atYP{lOsl/S 11, ( 8, s('!lI)f{miillui), B. [ecalis alcatiqeucs ( A leali
[J(Nl f ,~ [ cculi«) B . cl/:/('I' iticlis ( S oimouct!« enteritid is) , B. pyocyanells 
( P , (/CI'lluillosa). 

In both normal awl d iarrln-io stools we have Iound organisms 
helonginu t o the uieta-dysonterv grou p (Caste ll ani's class ificat ion ) , 
genus " d .n;eJl t cr oide~; " and " !a llkoidrfl" . 

We hnv e round act ive free-moviug Enda·mo!]ba Iii..~tol!Jl ica in six 
c ases, nud an muoeba whose ty pe lias not been definitely established 
as y et wa s seen in throe cases , 

Tilt he hop e of obtain ing sOllie idea of the distribution and 
frequency of dysent ery iu the Island and of locating possible en
demic foci, t he following questionnaire was prepared and sent to 
310 phys iviuns distri but ed in iJS towns of Porto Rico: 

I. Jlu yo u ~l~ e in your prtu-tii-e typical cast's of dyseutcr y with blood 
awl IllU('U8 in t he stonls. If 80. about how many in nile year I 

" lJo t he ca ses OI ' l ' U I' ,'hi ..tl,'· in child ren or in a d ults? 
:1, Is the infect ion mo re eommou in rurnl or in urban dlst r lets ! 
-l, What proport ion of th e ('ases arc fat.:"lH 
ii, .\rl· th e fl·..·I ·S exrnu iuo.l for :lIilol'ha'1 I f so, with whnt rcsu)t~ 

u. B"mark". 

A nswcrs have ln-en reeei ved from 120 physicians representing 
altoget h (' I' i)1 t OWIIS, J\ ~: was I ~X pected th e replies dilTcr eel consid
erably on «crtaiu p oints, parr ieularty on the matter of incidence, 
due largely. no douht, to loeat ion . and eha r ueter and extent of 
practice. But wh en th e answers und comments are ~roupcd a number 
of facts stand out clea rly . S OIllC of the salient points are: 

1. Iut est inu l di sorders associated with blood and mucus 10 the 



stools HI'I' fl'l-'l( IIl-'llt in p rur-tica llv all t lu- to\\'IIS, Cc rt a iu lal'!:W towns 
seem I I ' :< talld out 11,\ ' II\(, llll':.!l' UIIIII I'(' I' or l'lISI'S pl 'I'S('UI. 

2. It is I he g'l'lIcrai oh ';t' ITa t io ll t hat dysenter-ic di sord ers an' more 
prl 'yal eut i ll lnt e S IIl IlIl1(' " lIi't(' I' t Iw hcaY)' rains. 

:t D y Sl-'U t l'I'y appea rs ill l'p idl' llIil's in r-erta in de fiuit« a r eus fro m 

time� 10 tinu-, usuallv ut t ill' "'allll' t inn- Iha t ty ph oid \'pid elllie"i a p IlI'a r . 
-t. 1/ ala I'ia is I'I'P\} uenr I:,' assoeia t«d w ith . , dysr-nt erv ' . 
a, ( 'm;l's arr- Irequeut iu city jails, 
Ii. / l opnt ic lIhs('l's ~; is rare, only f'our ('as(~s hei llg r ep orted. 

I. II is rlu- illlpl'ession th at dyspul el'y is 11101'1' eonnnon in the 
1'111'111 lOW'S than in th e tOW11s, 

R A Inl':,!'\' nu mher of physici an s report. finding amo eba in th e 
sto ols of mauv or th ei r ('./lSt 'S , hilt it should not he Iorgot t eu that 
1I1l1(',;,; 1vp icul l'I'\ ' I'·1l10\,i 11g' lIulot'hal' 111'(' St ~I~II, t he idcnt ificution of 
such urgunism » liS Endaniocl.« hisfolylit:fl is .Iifficult even 1'01' those who 
are experieneed in th is Held of 'YOI '1\. 

This opportunity is taken 10 ('I1I11IHlSizl' the importunee or ea r'ly 
d iagn osis of bar-illnrv dyscutery and th e prompt institution of ser um 
f.rea t men t . Til l' oIJI~' way to establish t he (lia}!lIosis is II,\' mi croscopic 

an d bac te riologic examin at ion of t he stool. ::\[allY clai m that a 
ba ct eriologi c d iag ncs is in volves too gre at a delay, hut in forty-e ig-ht 
hours more nr less, one can det ermine definitely t.hl' ty pe of organ ism. 
Wh e/'c th ero is dou bt a Ill) th e svmptom s are severe, se r um should 
be given without. wa iting 1'01 ' t he laborat ory r ep ort, 

S ince the disease most easi ly conf used with bacillary dysentery 
is amoebic dysen tcrv, we have pr epared t he follo win g rubl e of 
<1ifl'pl'('11I'ps between th ese two in fecti ous: 

.\lIIo~· h i(· 

--~---

Acute, with 1'1'\' 1'1' mul More in sidl ous as II ru le. X o f ever 
t oxem ia , I'll in mill in uneomplleat cd cases, Genera l
tenesmus OIL l"·Ul'UU · ly s ub-a cute or chr on ic, Ill'onll 10 
ti on. Puin nml ten re cu r , Pain nud tenderness over 
rlcru ess over the whole th e abdomen, but more localiz ed. 
abdomen. 

Gross appenranees� L OSt'S it s f('(,al chura c AIthough diurrheie, tends to main
of stool� 1,'1', be coru os Iiquirt, I It i ll i Is f'eenl cha rnetcr. Has 

n nd ha s s h r e d s of snia II streaks or splashes of blood 
mucus 1lI1l1 bl ood. with mu cus . 

Mi Cl'OIW"l' k exa m Ahunduuce of cellular Seuutiu ess of eellulnr exudate. P re 
i nation of slo ols exud ute. Prepouder p{lIltll~r:Ll J( · t.· of m un onuelcurs o ver 

anee ill exuda te of a ll� f orms. I 
polyuuclcars 0\" '1' a ll 
f orms, 
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n acil1ary .\ m( ~e hi 4 ' 

E d dl'nr l' of tox ic ne Evldcnco of proteoly t ic l1 il{t's ti on of 
crosis of cells, degen- I cells, beginnin g a t the pcrlph cry 
era tlve changes in a ll of th e ce ll a nd a (f,'cli ng 1I\1<·1,·U5 
parts of the I'"ll ill ' last. 
('haling th e nucle us . 

A b l\ I'III' (' of phe uomenu cha ravt erls
t iv o f iut luuuuut ion . 

I'n'l\"I\l'r: of [': ,,<I:lI l1ol' h:-. histolvt lca. 

Bacteri ologic ex - Isolat ion of tho offend- I 
am inu tion I ing organ ism. I 

'PI'lai n non-specific disord ers of t he lurgp int estin « 111 11\' srive rise 
to dim-rh ea with th e presence of pus aud mu cus, and examinat ion 
of the stool llIay shnw d pslplallla !pd l'l'lh: and 11'1I l:1Wyll' s . 'This 
exudat e may r esemble v orv close!,\' t hr- exndal c of bacillary dyscutery. 
III cmws No s. 7, 27, Hi. I fl Ill1d 24 o f Oil!' sp]'it's we had such a 
pie t ure, 

In st an ces of douhl o infect ion IJ:.' B, dn scnt eria c HUll r,' Ilr/ llllH)(iUa 

kist oluiica are ran', It is the opinion of. most observe rs that wlu-ro a 
d01l1l1(' infection does ex ist th e to xi ns of the hacil li kill the amoebae, 
I't~slllt. illg in till' predominan ce or th o baci ll ary infecti on. 

1t should be kep t in mind that E ll d<llllocb ll lt !l ,~tol !l l it,:a UIlIY be fo und 
111 a large percentage of individuals wi tho ut p rod uci ng symptoms. 

SU:\D l.\ RY 

1. Though vital st at istics show that ; ;di arrhou and enter it is " 
ca use more dea ths in Porto Rico t ha n any other ~ I'OI1 P of diseases, 
t he number of de a ths attribu t ed to either ba cillary 0 1' amoebic 
dysentery is comparat ively smal l. .\ more thorough clinical and 
laboratory study of this large group of infecti ons is need ed . 

2, .A ba cteriologi cal study of the stools in seventy-seven eases of 
a ' II t l ! dia nltea r ewa led 1he Flexn er type of dv sentery bacillus i It six 
I.:1II:I('S , but no other organisms of the dy sentery group. (0 11C of the 
('/iSl'! proved f'atal. ) 

:3, Examinntinn of stools from sevcn tv-t wo con t rols hrouulit to 
ligh t 110 ('arl'ien; of the dyseuterv bacillus. 

4, Various OthCI' organisms , in cludina B. J)aratyp}IO,~U,~ B , B, ('n ID

riiidis, B. snipes!ifCI', of possible significan ce in in test inal disorders, 
were cn eountered in hoth th,' di nr rhea l mill nnn-d inirheal (t-ou t rol ) 
cases. 

ii . A ta ble o[ 11 i n'e l'l~ ll t hil d iagnosis betw een hacillarv and am oebic 
dysentery is presented. 


