
PART X

DISEASES DUE TO ANIMAL PARASITES

GENERAL DISCUSSION
The human body cerns able to adap t it self to th e presence of

a nima l parasites, but only ra rely to develop any specific toxin in
the way of se li -pro tec t ion. This may be due, in part , to th e fac t
th at the inflammati on s se t up by anima l parasit es a re rarely pro
found, but a re either very low a nd chro nic, or are ab sent alto
g ether. \\'ith the human ext rav agance in regard to making pr o
vi sion , most bodi es are ab le to act as fr ee hot els for many, or for
ve ry large anima l parasites, without being seriously affe ct ed by
th eir pre sence . O n t he o the r han d, th ere a re a few anima l pa ra sites
w hich ca use ve l"y ser ious , eve n fata l, sy mpto ms.

In orde r to facilit a te diagnosis, t he followi ng list of pa ra site s is
prepared:

The D ige s t ive Sys tem.
Salivary g lands-Echinoco ccus cysts .
St om ach wall-Pent astomum denticul atum and Echin ococcu s.
Intest ine - Tapewo rms, nearly all th e nem atodes an d Rhi zopod a. Alm ost

any pa rasite may be an inh abit an t of th e int estines at some time.
Li vcr-i- Echin ococcus : Dist omum hcpat icum ; Cocc idia; P ent astornum dentic
ulaturn : mor e rar ely- Cyst icer cus cel lulosa ; Ascar is lum hr icoicles; P soro

sperms.

Urinary Sys tem.
Kidneys and Ureters-Filaria; Di stomum hernatobium ; Eu strongylus gigas ;

Ascari s lurnbricoid es.
TIladder-Ech ino coccus ; Fi laria; Di stomum : O va o f Bilharzia .
Urethra-Eus t rongy lus g igas; T hread-wor rns ; Lar vze o f certain flies.

Resp iratory System.
Br onchi-Echinococcus; rarely nematod e worms. .
Lungs-Echin ococcus; Cysti cer cus ccllulos a rarely ; Stron gylu s longi vag

inatus ; Mon as : Cer com ona s; Cocc idia; P entast ornum dcnt iculaturn ; pso
rosp er m s : Di stomum pulm onale .

Pl eurae-Echinococcu s and P soro sperms.
Medistinum-c-Echinococcus .

C ir cu la to r y Sys tem.
H eart-Peri carclium, Cysti cercus, E chin ococcus, Trichina, P ent astomurn

denticulaturn,
Myocardium-Echinococcu s a',d Cyst icer cus.
Lymphatic vessels-Echinococcus and Fil aria. . .
Lymphat ic glands- F ilar ia, Trichi na, Trypanosorncs, E chin ococcus, Cys ticcr -

cus , Pentastom um den ticulatu m.
B lo od.

Malarial organisms, Filaria, P iroplasma, T rypan osornes.
Si9
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Ner vous System.
Brain-In th e pia and ar achn oid . E chin ococcus and Cysti cer cus cellulosa .
Co rd. th e sp ina l dura-as abov e.
Reti na-ra re ly the cys tice rcus.
Vit reous humour of th e eyc-F ila ria and Cysticercus.

Geni tal System.
P rost ate- Echin ococcus.
Scrotum-Fi laria and Ec hinococc us.
Membranes o f th e testi s- Fil ari a and Echin ococcus.
Vagi na-i- La rvre o f ce rtai n flies; Oxyuris vc rmicu laris ; A scari s lurnbr icoides :

Tr ichomonas vagin al is. •
U teru s- Echinococcu s.
O vari es-i-Echin ococcus.
Mamm ary Gland- eery ra re-Echinococcus and cys ticercus,

Miscellaneous.
Spleen- Ec hinococc us ; Cysticercu s ; Pent astomu m denti cu lat um.
P itui ta ry body-s-rurcly Ec hinococc us.
Th yroid -rarely Ech inococcus.
Bones-Ec hinococc us ; Cysti cercus ccllul osa .
J oint s- Echinococcus.
Nos e-e-La rvce o f cert ain flies.
E xterna l ea r-e-La rvrc o f certai n flies ; Asca rus folliculorum.
Muscles- Trich ina.
Sk in- Ho ok-wo rm; Medin a worm.
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P R OT O ZOA N I NFECTIONS

MALARIAL FEVER
Malarial fever is a spec ific infe cti ou s di sea se ca used by th e

presen ce in th e blood o f th e plasm odium malarire and presenting
clinicall y the foll owing va r iet ies : ( I) peri odi call y recurring
pa roxy sm s of intermittent fever; (2) continued fever with we ll
marked remission s ; (3 ) certain perniciou s, rapidly fat al forms ;
(4) a chronic cac hex ia with anemia and enlarged splee n.

Etiology . The disease is caused by th e plasm odium malnri re
or hcmarn cb re. Ther e are three forms exc it ing disea se in man
as foll ow s: plasm odium mal ari ,e, cau sing th e quartan form; plas
modium vivax, th e tertian ; and th e plasm odium precox or hem a
m ebze, ca us ing th e csti vo-auturnnal form. The disease is sp rea d
by th e bites of mosquitoes of th e ge nus A nophe les w hic h must
th em selves have been in fect ed . Predi sposin g fact ors are exposure
at night, a country with marsh es, humidity, high temper ature, a b
se nce of winds, and suc h othe r fact ors as favo r th e breedi ng of
mosquitoes. L esion of th e eigh th to th e tenth th or acic vc r tebrre
and rihs are co ns ta nt.

The parasit es are found in th e red blood ce lls during paroxysm s.
The enlarg em ent of th e splee n is so me t imes very g rea t . In recent
cases th e orga n is so ft , in olde r cases, firm , " agu e cake." Conges
tion of the liver is present. Anemia is usually marked.

T ypes of Intermittency . T erti an-\Vhen one g ro up o f tertian
parasit es is present, th e paroxy sm s recur every third day ; wh en
t wo g roups are present. doubl e terti an o r quo t id ian ty pe is present,
with chills eve ry day. Thi s is th e most co mmo n type in th e north
ern and middle sta tes.

Q ua rta n-\\'hen one g ro up is present o i qu art an para sites th e
par oxy sm recurs eve ry fourth day ; whe n t wo groups, it occ urs for
two day s in succe sion, th e third day non e ; when three groups a re
prcscnt , daily paroxysm s occ ur.

Tl .c paroxy sm is said to "anticipate" wh en it comes a litt le
cai licr each succeed ing day; and to "postpon e" wh en it co mes on
a little la ter.

Intermittent Fever. (Ordinary agu e.) T he paroxy sm is usually
preceded by a day or so of prem onitory sy mpto ms . The typi ca l
attack usu ally con si st s o f three stages , a cold , hot, and s wea t ing.
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Col d Stage-T he pati ent sh ive rs v iolen t ly, th e teeth ch atter, th e
ski n is pa le a nd co ld, a nd t he papillrc a re rai sed (goose ski n o r
cut is a nse r ina) , nail s a nd lip s a rc blue, the face a nx ious and th e
!~a tures pinc hed. :r he re arc oftcn vo m it ing. thirst and hy perpn ea .
I he temper a ture IS mu ch lo wered ex terna llv hut rai sed in th e
mouth a nd rec t um to 102° to 10-1° F. The urine is pal e, co pious,
o f low specific g rav ity . Th is s tage last s from a few minutes to
a n hour o r mor e. T o ward s th e en d the t em perature m ay be 103°
to 106 ° F.

H ot St ag-e- Ther e is a g ra dua l o r sudde n o n"ct. The sk in is
hot , red , an d hurn iug , vo m it ing is in cr eased, th e ca ro tids throb
Iorcibly : head ach e is int en se; th ere m ay be vi ol ent delirium. The

. tem per ature is of te n 106° F . o r more, th e pul se rapid a nd full, and
epistaxis o r diarrh ea may occ ur. Thi stage last s fr om one to many
hours. Th e urin e is scan ty . o f high spec ific g ra vity , large quantities
o f urates a nd ur ea , a nd albuminuria is fr equent .

Sweating St age-The swea t ing commences at th e root s o f the
hair a nd soo n be com es ge ne ra l a nd profuse . The pulse is so fter ,
th e temperature fall s g ra dua lly , and the patient is re stored to a
normal co nd it ion. The urin e is o f hi gh spe cific gravity, sca nt in
qu antity, th e uratcs arc more abundant th an urea . This sta ge
usu all y per sist s from two to four hours and is often foll owed by
refreshing sleep .

Remittent Fever. ( Bi lious, tropi cal. m arsh, bili ou s remittent,
typho-mal ari al , or cs t ivo-autumnal fev er ) . T his form is associa te d
with the esti vo-autunm al parasit e, and is es pec ia lly fr equent in
the tropi cs. It may be see n in the late summer and autumn in
temperate climate .

The type is either definitely intermittent with irregular intervals
between the parox y sm s, o r th ere may be continuou s fever with
w ell-marked r emi ssion s but no intermission.

The sy mpto ms common to both types are coated tongue, epi
gast ric pain, a no rex ia, bili ou s vomiting, con tipation or di arrhea,
ja und ice , a m od er ate cold stage, which docs not re cur with ea ch
par oxy sm, an int en se h ot stage with intense headache and gastric
irritati on. and lastly an almost imperceptible swea t ing sta ge which
may be abse nt. Either type t ends to m erge either into an o rdinary
int ermittent a t tac k or int o a typhoid stat e of grave prognosis. As
a rul e, thi s fever la sts from seve n to fourteen days. Doth remittent
and the re gular intermittent type tend to sp ontaneou s improv ement,
aft er seve ra l w eek s of fever, the symptoms gradually di sappearing
and the patient thinking him self well. After we eks or months, a
relap se occurs, to be foll owed by an other and another, any of which
may prove Iat al or lead to malarial cachexia. Spontaneous recov
ery is uncommon.
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Pernicious Malarial Fever. (C ongestive fev er; malignant in
termittent fever; mali gnant remittent fev er; con gesti ve chill .)
This form is du e to th e estivo-auturnnal para ite and is compara
tively ·rare. Predi sposin g ca uses are lesion s producing a general
lowered re si stance and splenic area lesions , exposure to ha rd ships,
intemperan ce, pr eviou s attack s of malaria, o r ot her exh au sting di s
ea ses. The a ttacks are of s udde n onse t, o f g rea t sever ity, and o f
many forms. Hyperpyrexi a has temper ature of 107° to 110° F.
o r higher.

Th e ce rebral type is due to plu ggin g of 1he cer ebral center s by
the plasm odi al emboli. Com at ose, co nv uls ive , and paralyti c forms
are described.

In the al gid form no febri le reaction occurs after th e chill; th e
body surfac e is inten sely co ld ; th e rectal temperature is 1O-t0 to
107° F ., a cold sweat covers th e body ; th e radi al pul c i low and
feehle and o fte n abscnt ; th ir st i int en se ; m ind clear, the co unte
nance death-like, and case ends in co lla pse .

The algid type is du e to an accumulation of the parasit es in th e
spla nc hnic ve ssels, with m ild thrombosis in th e vessel s of the intes
tinal mucosa. R ecover y from one or seve ra l a tt acks may occ ur,
but any attack ma y be fatal.

Choleraic (Dysenteric, ga stro-intestinal ty pe ) is charac ter ize d
by stools co ntai ning bil e, inten se nau sea, vtl lu it ing, purging , tenes
mus, burning se ns a t ion in th e sto mac h. fr equ ent weak pul se, int en se
thirst, cold feet and hands. ami face with shru nke n fea tures , cra mps
and marked depression. This last s from one half to severa l ho urs.

Thoracic typ es are ch aracteri zed by marked dy spnea, oppressed
cou gh with blood -streak ed putum, frequ en t weak pul se, co ld sur
face, t error st r icken feature s, and inten se pulmon ary co nge stion.

Blackwater Fever. (H emo globinuric fever; mal arial hcrno-
gl obinuri a.) Occurs in trop ical A frica , rarely in ce rta in part s o f
India, and is ende mic in th e so uthe rn sta tes . The pr edi sp osing
causes arc prol on ged resid en ce in mal ari al regi on s; rep eated a tt ac ks
of malaria whi ch have led to ane m ia and dcl.il it y : and "prolonged
use of quinine."-R. Koch . O ne a ttac k predi sposes to an other.

It is an ac ute hemoly si s. Th e malarial parasit es are abs ent o r
scanty in the blood during an a t tack or in th e int ernal orga ns aft er
death. Red corpuscle s are rarely found in the urine, but hern o
g lol.inuri a is se ve re. There is cloudy s we ll ing o f the hepatic and
renal ce lls, the skin and conjunct ivre are yellow or br own from
jaundice.

It may commence as an ord inary malarial attack. I n a
few days a severe rigor oc curs, the uri ne becomes very dark
or black, is at first copious, later diminished or suppressed; th ere
is yellow di scoloration of the sk in and sclero t ics ; bili ou s vomiting;
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sharp pain s in the loin s and epigastrim; usually bilious diarrhea.
The condition may either pa s off in a few hours not to recur;
there may be recurrences, o r there may be no remi ssion at a ll.
Marked anemia and pr ostrati on dev elop and death is frequent .
In the malari al regi on, the s lig htes t chill or over-s t ra in may
provok e a recurrence.

. Mala rial Cach exia . Repeated or prolon ged attack of malarial
fever lead to seve re cac hex ia. It may be impossible to find the
orga nism in th e blood .

The peculi ar cha rac terist ic features are: an emia, often intense;
sa llo w, earthy skin ; tendency to hem orrhag es a s epi staxi s, pu r
pura and retinal hem orrhages; irregular attack s of feve r or of
subno rma l temper ature ; enl argem ent of the spleen and liver .
Complicati on s in th e orde r of frequ ency are : orchitis. neuralgia,
head ach e, paraplegia, ente rit is , nephriti s. rh eu mati sm, typhoid
fever, lob ar pneumonia, jaundice and dy sentery. The patients
finall y succ umb to ge ne ra l weakness , tuberc ulosis, gangre ne, o r
amyloid deg eneration of the internal org ans:

Diagnosis. Ma laria is recogn ized by th e sy mpto ms pecul iar to
the typ es as given, and by the p resence of th e parasi tes in the
blood.

Blood in malaria . Red cells are destroyed so the count is de 
creased a fte r eac h paroxysm , but th e number is a lm ost re st ored
before th e next a ttack. The anemia is progres ive . The cell s con
tain granules and th e parasit e in it s variou s forms. Some forms are
free in th e plasma. Melanin is the pigment free in t he blood
strea m and in the organs in whi ch the plasm odia collect . Hemo
g lobinemia may occ ur. In the es tivo -autumnal form, the new ce lls
are pal e, va ry ing in size and shape, nucleat ed red s are common ,
regenerati on is low. Ther e is ex te n ive necrosi s and re su lting
induration of th e bon e marrow. The hemoglobin suffe rs more than
th e red ce lls and returns to normal mu ch more slowlv,

Leucocyte count is a lways subno rmal, with a s lig bt ri se just
befor e a paroxysm and th en s teadily de cr easing unti l the tempera
ture is low est. so me t imes to 1000 to 2000 cells per cubic millimeter .
The diff er ential count sho ws a relative decrease in the po lyrn orpho
nu clear s, an abso lute increase in the la rg e mononuclears, espe cially
pron ounced in the apyret ic periods and usually ab sent in the feve r
peri od.

The diagnosis is made positive by fineling t he plasmodium
ma laria: in the blood. Chi ldren may only show th e enlarged spleen
clinically .

Mal aria m ust be dist ing-uishe d from tuber cul osis , py emi a or
con cea led suppurat ion, pye liti s, ulcer a t ive endocard it is, and ga ll
sto nes ; the remitt ent type fro m ty ph oid fever ; and th e perniciou s
form from ye llow fever.
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Treatment. The most common lesion s are found as lat er al
deviation s between the sevent h and twelfth dor sal and th e fourth
lumbar vertebrae with con sequent displ acement of th e rib s in co n
nection with the dorsal lesion s. During th e chil1 g ive vigo ro us
treatment to the wh ol e spina l co lum n. Deep steady pressure a t th e
eighth dorsal a lso assis ts in sto pping th e chi l1, o r in lesscning th e
next one. Rai se th e rib s over splee n and liver. Deep stea dy
pr essure to th e subocc ipita l ner ves redu ces th e te mpera ture.
Spo ng ing is g ra te ful to th e pati ent. "I adj us t all th e bo nes of th e
neck becau se I wi sh to relieve th e co ngest ion of th e cerebe llum,
medulla , and al1 the ner ves ab ov e th e diaphragm."-A. T . St ill.

1\[u cula r co nt rac t ions with marked hyp er sen siti ven ess appea r
in the inter scapular re gion ju st befor e th e onset of th e chill. V ig
oro us treatment relieving thi s t en sion, with co rrec t ion of lesion s
and incr ea se of spinal flexibi lity may prevent th e entire paroxysm,
o r great ly dim ini sh it s sev er ity .

During the sweat ing stage, deep stea dy pr essure in th e sub
occipital fossa , treatment at the upper dor sal and first lumbar a re
a ll necessary. If no furth er sy mpto ms are not ed , th e pati cnt mu st
be treat ed upon th e third, fifth, se venth, fourteenth and t wenty -first
days as a pr ophylactic measure.

In blackwater fever, fluid s sho uld be g ive n espec ia lly freely to
flush th e tubul es and aver t supp ress ion. Spec ial attent ion mu st be
g ive n to the ren al spla nc hnic a rea and ge ntle direc t treatm ent to
th e abdom en . In very se r ious cases , normal sa line sho uld be g iveu
subc uta neo us ly or by rectum to mak e up th e amo unt of fluid a nd
avert co llapse , O n no account sho uld th e pa t ient 'it up owing to
the ri sk of cardiac failure.

"When th e pati ent has th e qu a rt an par asite. as soo n as th e tem perature
beg ins to fall I g ive him from two to six ounces of red meat juice. extracted
fr om rar e beefsteak, so meti mes as much as five pou nds in the first twenty-fou r
hours follo wing th e chi ll. In almost a ll cases of qua rtan malar ia the blood is
built up sufficiently by th e tim e they reach th e seco nd cycle to pass without \111'

par oxy sm. or chi ll. By th e tim e for th e third cycle. which is th e seve nth day,
I always have built up th e pat ient's resi tan ce so as to enab le him to pass by
thi s cycle withou t an y symptoms of mala ria wh at ever , In cases of double or
triple I find th e same tr eatm ent ca uses abo ut th e sa me results. I do not give
any othe r diet . exce pt dr y toast if th ey eat th e beef inst ead o f takin g th e jui ce.
I f th ey can tak e th e stea k I prefe r th eir takin g it, but almos t all cases pre fe r
th e jui ce. * * * Th e tr eatm ent for th e tert ian type of malari a is practically
th e sa me as th e tr eatm ent for th e qua rt an,

"The estivo -auturnna l typ e o f malaria diff er s f rom th e qu artan and terti an
types; first , in th at th e par oxysms a re, as a ru le, mu ch mor e irregul ar ; seco nd,
th ey ar e mu ch longer in durati on ; th ird , th e chills a rc mor e fr equ entl y abscnt :
fourth , th e Iever is o fte n irregular, int ermitten t. remitt ent , o r continuous in
cha racte r. Thi s typc very o ften tak es th e form o f blackwat er or hemoglobin
uri c type with hem orrhagic symptoms, with hcm orrhage fr om nose, gums and
bo wels. The first thing to do in a case o f hemorrhagic ma lari a is to put an
icc bag on th e abd om en, whi ch will tend to cont ro l th e hemorrliage from the
kidneys. Give th e pati ent a ll th e red beef jui ce you can ge t him to take, pro vided
he ha s not developed a very sick stomac h ; if so, give him high sa line enemas
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and in one ha lf hour give him four ounces red beef juice per rectum, Repeat
th e feeding per rectum in four hours. As soo n as he ca n reta in anyt hing on
sto mac h give him all the juice he can take comfortab ly. Treat th e liver thor
oughly-at leas t thr ee times in th e first twenty -four .ho urs . A t th e end o f
t hirty-six hour s the yellow cast will be ve ry much lighter. which is a sure
sign tha t the patien t is getting bett er. W atch the ur ine closely. Th e th ird day
the re may occur a supprcs ion. I f so, give strong stim ulation to the ren al plex us
th ro ug h the abdomen, and be sure there is a thor ough rel axation of the dor sal
and lumbar muscles.

"It is au v·, tahlishe,1 fact that people in th e malari al district s ea t very l ittl e
bee f. I find th at nin ety-n ine per cent of th e cases of malari a never ca t it. o r
when th ey on rare occasion do. it has been so ove rcooked th at a ll th e blood
building subs ta nces have been destroyed. Th e bee f raw would be bette r in my
op inion; a ltho ug h. th e poss ible cha nce o f ge tti ug a tapeworm or anim al par asite
is so conside rab le th at I would ad vise th at th e beef sho uld be heat ed to 250
deg rees F."-E. C. A rm stron g.

Progn osis. I n th e intermittent type th e ou t look is alw ay s fav o r
ab le w it h t reatm en t. The rem itt ent ty pe nsu a lly enu s rn rccov 
cry with trea tm ent, but death may occ ur in ve ry se vere ca se s.

Prophyl axis is im portant. Prop erly screened w indows a nd doors
o f a ll bui lding s a rc necessary, especially wh er e malaria l pati ent a rc
ill. W age-a crusade aga inst th e la rvre o f th e A nophe les, by drain
age of m arsh es a nd s tagna nt pools, by cov ering th ose re ce nt ly
d rained a nd th ose un d rai ned w it h a film of kerosen e o r crude pe
t rol eum. In tropi cal to wn s, th ose not nati ve s ho uld live in a sep
arat e qu art er an d a vo id bein g ou t a t ni g ht . I solati on o f th e
p at ient from mosquitoes prevents sp read of in fecti on a nd a lso r ein
fect ion of h im self .

TROPICAL SPLENOMEGALY
(Kala-a zar ; dum-dum Iever ; tr opical cachexia; pi ropla smosis )

Thi s is a tropi ca l di eas e occ ur ring chi efly in I nd ia , Ceylon.
China, and Egypt, ca us ed by t he parasi te Le ish ma nia Do nov an i,
whi ch is convey ed by bedbugs an d per haps fleas, an d is fo und in
th e sp lee n, liver, and bo ne marro w. I t is a d isease o f rats a nd dog s
a l 0 , and th ese perp etua te and t ran smi t it. It is cha rac ter ized
clinically by great enlargement o f t he sp leen a nd liver, a nem ia and
leu copenia, hemorrhag es fro m m ucou urface and purpura ; irreg
ul ar fever. tran sitory ede ma, lat er mu scu lar atrophy a nd gore at
ema ciat ion and cuta ne ous ulc er s. An inf antil e form occurs in Ital v
a nd Gre ece . •

Di a gnosis is by hepati c pu ncture to find th e parasit e in th e
fluid .

T reatment. The prevention is o f utmost importance . Cleanli
ness a nd the destructi on of bedb ugs and rat s, isolation of th e s ick
a nd th eir prot ecti on from bedbugs, are prophylactic. After the
di sease appears, treatment must be sy mpto ma tic and suppo r t ing.
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Prognosis. R ecover y is not to be expected. The d ise-ise may
last for months o r yea rs , or be fatal within a few weeks,

CUT ANEOU S LEISHMANIASIS
(Orienta l sore ; Bisc ra button; t ropical ulcer; Aleppo. Delhi , or Bagdad boi l;

nata l sore)

Th is is ve ry co mmo n in O rien ta l co untries; it see ms to he lim 
ited to th e co unt ries in whi ch the ca me l is used . T he in fect ion
a ppears to be identica l w ith that of ka la az ar, but it is less v ir ulent.
The possibility th at it is th e sa me organism , modifi ed by its tran s
m is ion throu g h the ca me l, is o f inter est. The so res appea r o nly
up on exp osed portion s of th e bod y , beg inni ng as sma ll red
mantl es, w hich slo wly increase in size a nd di sch arg e pu s. A
crust forms, drop s o ff, a nd ex poses a g ra nulat ing ul cer, The crusts
keep form ing and d ropping o ff , leavi ng ul cer s of increasi ng s ize,
w hich a ft cr month s or y ea rs hea l, leavin g a depressed sc a r a nd ofte n
g rca t deformity.

O ne att ack co nfers immunity . T he d iag nosi s is mad e hy t he
cha rac te r is t ic so re, a nd by findin g th e L cishmnn-Don ovan bodi es
in th e g ra nula t ion ti s ue, The treatment co ns is t in th e surgica l
dressing of the so res, a nd suc h co ns ti t u t iona l treatm ent as may be
in dica ted on exam ina tion.

Prophylaxis. A ny co n tact with person s suffer ing wi th so res
upon th em, in th e tropics, o r a mo ng people recentl y a rrivcd from
th e tropics, sho uld be surrounded with preca ut ions. The hand s
mu st be we ll g loved , and th orou ghly washe d often. Tra velcrs in
tropical co unt ries a re to he careful, s ince they possess littl e o r no
irnmunit v to man v of th ese d i ca es. The bi tes o f insects are
e pecial ly to be avoid ed .

ROCKY MOUNTAIN FEVER
( Rocky Mountain spotted feve r ; tick fever )

Rockv Mountain fever is a n ac ut e in fection ca use d by pi ro
p lasm a I;o min i , and tran smi t ted by th e ti ck. D erm acentor ret icu 
la tus , and cha rac te rize d by chi ll, fever, pain s in th e hack a nd hon es,
a nd a charac ter ist ic eru pt ion.

Th e d isease is lim ited to th e R ockv Mountain s bet ween 40 ° a nd
47° N. , a nd is most prevalent at 3.000 to 4.000 fcet elevation .

The di sease co nfers immuni ty a nd th is in a nimals is t ransmit t cd
to th eir young. I ncu bat ion is from th ree to tc n day s.

Diagnosis. Th e di sea se hegins wi th a ch ill. fever, 103° to 105°
P ., severe pa ins in th e ba ck an d limbs, a rash appea r ing fr om th e
seco nd to th e seventh day w hich is macul ar, dark and becom es
hem orrh agi c. T he sk in is of te n swo llen . A t t he height o f th e
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fever, the re may be delirium and stupo r. Con valescence begins in
th e four t h wee k.

T he hist or y of exp osu re to th e dan ger of tick-bite, with the
sy mptoms, gives th e diagn o is. The red blood ce lls show destruc
tion ; the hemoglobin dim ini sh es rapi dly , so me times to fifty per
cen t.

Treatment. The sy mto ms mu st be treat ed as they ari se . Warm
con tinuo us baths may co nt ro l th e pain a nd th e delirium. Treat
mcnt to co nt ro l th e circula tion, es pec ially throu gh th e liver and
sp leen, is indicat ed . During co nva lesce nce th e treatment for the
secondary anemia, rai sin g th c rib s, is im portant and th e diet
sho uld be rich in chlo rop hy ll and nitrogen ou s food s.

P ro gnosis. Differ ent local iti es g ive ver y diff crcnt fat aliti es, to
tally apa rt from th erap eutic con sid er ati on s.

Prophyl axis. The destructi on of the tick is difficult . Thc piro
plasm is tr an smitted to th e yo ung ti ck s, and th ese tr an smit thc
disease. P er sons wh o arc mu ch in the wood s sho uld pr ot ect t hem
se lves from danger of tick-bite, hy t hick clot hing and shoes. As
rapidly as possibl e, th e tick sho uld be complete ly ex te rminate d.

FLAGELLATA
( Mas tigophera )

These are uni cellular organisms, micro scopi c in size. They are
nu cleat ed , and may be g ree n, wit h chlo rophy ll bodies.

T richo mo nas vag inali s is found in th e vagina of both pregn ant
and non-pregnant wom en, especia lly if the sec re tions are ac id, but
may not ca use any particul ar di stu rb an ce. Chronic vaginit is with
pruritis was found associate d with this orga nism in t wo P. C. O.
Clin ic cases.

T richo mo nas int est inali s is as oc ia ted with chro nic diarrhea,
es pec ially in th c tropi cs.

Trich om on as pulmon ale ha ve been found in th e sput um in cas es
o f ga ngre ne of th e lun g and in pleura l ex uda tes.

Lam bl ia in testina lis inh ab it s th e jejunum and du od enum ca us
ing a chro nic diarrhea.

TRYPANOSOMIASIS
( Sleepi ng-s ickness )

Tryp an osomi asi s is a chro nic di sea se of tropical Africa and
othe r co unt ries, clini call y marked by fever, wasting, lassitude, en
largem ent of th e g lands and a terminal stage of Ict hargy . The
exc it ing ca use is the prot ozoon , trypanosom: .. g ambiens e, which is
conveyed by th e tset se fly. Nat ives of \ Ves t African coa st, Congo
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ba sin, Uganda, and the cour e of th e Ni ger are chiefly a ttacked,
but Europeans ar e not exempt. The incu bati on time is un kn own.

Diagnosis. The organism ma y be in th e blood for yea rs without
symptom s. This form is marked by recurrent a tt ac ks o f fever re
sembling malaria, with gl an dul ar enla rgeme nt, with int er val of
appar ent health.

In othe r ca es there is la ssitude from th e firs t, with s low ga it
and spee ch, head ache , and nocturnal fever. The g la nds are usuall y
en larged. Irregul ar edema a nd drop sy, an emi a, fine tremors o f
the ton gu e and hands, and wa sting lead into the terminal s tage.
There is gradually deepening co ma (sleeping sickness ) , which may
be accompanied by con vu lsion s, paralysis, or bed so res . The dura
tion of the di sea se varies from a few months to ye ars, and death
often occu rs from an intercurrent affecti on .

Several species of tryp an osom es ha ve been described . In Br azil
children are affe cted by the Schi zotrypanum cruzi, It in vad es the
th yroid , causing sy mptom s of acute myxedema. I-Iigh fever, en
la rged ly mph glands, spleen and liver, meningiti s or ence pha lit is ,
lead eit her to deat h or to per manent nervous lesions. Carriers of
th e di sease may suffer slight ly or not at all.

The prot ozoon is more readily found in the gl andular ti ssu e
than in the blood .

Prophylaxis . The method of combatting the di sease is war
again st the tsetse fly and pr ot ecti on from it .

PSOROSPERMIASIS

This di sea se in man is due to inf ecti on by cocc idia ov ifo rrnc ,
whi ch is th e ca us e of spotted liver of rab bit. It is rare in man ,
and is clinicall y charac te rized by intermittent fever, diarrhea,
nau sea, t enderness ove r th e liver and splee n, and dro w siness, and
pathologicall y by caseou s foci with rin g of co nge tion in th e liver ,
spleen, and intestines re sembling tubercl es, but co nta ining the
coccidia. Death is inevitable wh en the di sease is recogni zed .

Cutaneou s psorosp ermiasis (ke ra tosis folli cul ari s) may greatl y
resemble, perhaps even may cau se , neopl asm s o f th e skin.

Treatment. Surgical rem oval of the sk in lesion s is indi cat ed in
favorabl e ca ses.

Prophylaxis con sist s in cleanliness. E specially wh en rabbit s
are all owed to run ab out in a veget able garden, th ere is danger in
eati ng raw vegetables or sma ll fruits.

AMEBIC DYSENTERY

Amebic dysente ry is an acute or chro nic inflammat ion of the
mucous membrane of the la rge intestine, cau sed by the am eba
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dysenter ire and cha rac te r ize d by fever, tormina, weakn ess, frequ ent
wat ery stools co nta in ing g elatinou s mucou s ma sse s, with a spec ial
liability to hepatic ab scess .

Etiology. T he exciting cause is either the entameba tetragena
or the entameba hi st ol vtic a. I t is swallowed in contaminated
water and up on uncook~d veg et ables.

Predi sp osin g causes arc lesion s of the lumba r region, especiall y
th e third , fourth and fifth , which are usually far back on the sac rum ,
thi s posterior condition extending as far up as the tenth dorsal.
Contraction s occ ur all a long the sp ina l mu sculature.

Diagnosis. The ons et is g ra d ua l (a frequ ent a nd painless diar
rhea foll owing a period of ill -health ) o r ab ru p t, m arked by the
pa sa ge of many sma ll , water y stools con tain ing mu cu s but no
blood , a nd alt ernating w ith co ns t ipa t ion. The milder cases are a t
t ended by w eakne ss a nd emac ia t ion , ami dull expression ; pale a nd
sa llo w skin. pal e, flabb y, moi st. and slig h t ly furred tongue , and in
somnia. The temperature doc s not r ise above 100 F., the pul se
feebl e, ranging from 70 to 90 , T he abdominal pain is con stant,
cra mp- like, du ll ac hing or burning, mai nly in t he upper quadra nt s.

Tenesmus is infrequent, but there is a burning se ns at ion in th e
rectum a nd in the a nus during and aft er p assage of feces. The
tenden cy to ch ro n icity is great. In the g rave form, th e face is
dra wn , cyanosed o r flushed , th e ex press ion an xiou s, the mind clear;
th er e is a no rex ia, int en se thirst, a nd sleeplessness with normal o r
s ubno rma l temperature, sma ll, rapid pul se , a nd fr ee wearing. R e
tract ed abdom en a nd g ree n ish-y ello w col or o f the sk in with pro
grcssi ve ane mia a nd em aciati on m ay dominate the int estinal
symptom s. De ath ma y occ ur in a few day s o r a t any time for
months from hem orrhage, perforation , slo ug hing , hepatic absce ss,
or exhausti on .

The chro nic form may foll ow the ac u te att ack , o r it ma y be
chr oni c from the first. The sym pto ms re semble the bacillary dy sen 
t ery but the re is more definit e ten den cy to alternating peri ods o f
d iarrhea an d const ipation . T he tongue is red , glazed a nd beefy.
T he appetite is cap rici ou s , th e di gesti on is easily di sordered . In
the United States th e patients ret ain th eir nutrition rem arkably well
in contrast to the marked em aciati on of th ose in th e tropi cs. D iar
rh ea may be th e o nly sy mpto m a nd cha rac te rize d hy g rea t vari ati on
in character and fr equ en cy. E xacerbati on s may begin sud de nly
and subs ide in th e sa me mann er , la sting from t wo to ten day s. ' r he
intermission s co n t inue from one day to three week s, during whi ch
feces are so ft but co n ta in mu cu s. Thi s peri odi cit y is most marked
in cases with hepatic ab scess . True rel ap ses a re common .

The co mplicat ions include hepatic abscess and other ab scesses
with rupture usually into th e lung . Thi s is indicated by dry. hack
ing cou gh , sudden ex pec to ra t ion of diffluent, tenacious, alkaline,
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frothy sputum with odor like "anchovy-sauce." This contain s th e
amebre with blood, bile con stituents, and sometimes dcgener at ed
liver cell s. Conjunctiv iti s o r vaginit is may be du e to dir ect inf ecti on
by soiled fingcrs.

Diagnosis dcp cnds up on findin g th e amc ba in th e stool or pu s
by thc micr oscopi c cxamina tiu n prefe ra bly on a warm s tage.

In the chroni c form th e urine is oftc n albumino u and may con
tain ca st s. In the gang re no us form, th er e may be ret cntion .
Amclxe arc not pr esent unl ess th e bladder becom es inf ect ed. Thcr c
is varyin g ane mia . Mild lcu cocyt osis is thc rul e ; so me t ime
cosin ophili a is pr esent. A t firs t th e stools arc sma ll, co ns ist ing of
mu cu s , with more or less bri ght blood and small feca l ma s es, four
to t wenty or mor e eac h day. As ulc er ati on advances , they becom e
mor e copiou and wat ery, fcces and blood dimini sh ed , and co n
taining gel atinou s grayi sh masse s abo ut one to three cent ime te rs
in di ameter. \\Th cn sloug h ing occ urs, shrcddy ma sses o f necr otic
ti ssue are found.

Trea tment. The first work in trcatmcnt is to adju st th c lumbar
vertclirtc, espe cially the seco nd and third. O the r lesion s arc cor
rect ed as found.

'I'hc re is nothing ye t kn own whi ch kill s th e amc b:c with no
harm to th e pati ent. Th e only thing is tu keep th e intestinal tract
clean , and to ge t rid o f th e amc b:e with th e feces . Th e fact of th e
fr equent stool docs not prove th at ret ent ion is not occ urr ing . Fre
qu ent washing of th e co lon help s tu clea r away ret a incd ma scs,
if th ese can be felt on pal pat iou , o r if th e dysentery is not relieved ,
by th c ordina ry mcasures. Th e "drop meth od " may be employcd if
the usu al enemas are ir ritat ing or un su ccessful .

D iet . In chronic cases, ce llulo c may be free ly employed, if it
doc s not prccipitat e a more ac ute a ttack. Probably th ere is nothing
which is more co mp le tely and th or ou ghly c1 can sin g to th e ent ire
intestinal tract t han a full ce llu lose diet . wi th plenty of wat cr
drinkin g. P inea pple . apples, ce le ry, lettuce, onio n. ra w ca bbage,
carrot s, all sho uld bc ea te n in abundan ce, and the am ounts of
pr ot cid , carboh ydrat c and fatty food s kcpt to a rather low measure
of th e met aboli c requirem ents o f th e bod y. T he fuod mu st be
liq uid durin g an ac ute attack.

F or the conjunct iviti s or vaginit is, whi ch may result from acci-
dental co nta m ina t ion, frequ cnt washing wi th an y bland and non 
irritating liquid is th e best thin g. The inflammation whi ch ma y
\( snit from the inf ecti on is best treated by the usual os tcopa th ic
methods of treating simple inflammation of th ose membranes.
Hepatic ab scess, or the rar e ab sce scs in oth er parts of the body,
require surgical evacuation.

Prognosis. T he majority of ca se s recover from thc ac utc at
tacks . The chronic form may persi st for ye ars.
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Prophylaxis. E specially s ince more frequent communicat ion
w ith t ropical countries it is necessary to be sure of th e purity a nd
cleanliness of water and foo d supply. Ca ses in so uthe rn Ca lifornia
have been caused by th e a meb a up on sa lad veget ables irrigated
w ith conta minated wa te r. Disi nfec t all stools an d urine of patients.

MYIASIA
The larva: of flies and othe r dipter ou s in sect s occa ion ally ga in

entrance into the human body, ei t her with food or by direct in
vasion of the orifices or ulcers upon th e ski n. The screw-worm
compsomyia macellaria is the most common in the United Stales.
The larva: of derma tobia noxi ali s, lucilia se rrica ta and lucilia
czcsar are occasionally fou nd respon sib le for myi asia,

The dest ru cti ve po we rs of th ese larva: are surp ris ing . They
may invad e th e brain by wa y of th e nasal passag es and cribr ifor m
pla te or the eye-hall from th e conjuncti va , or the mu scles, cartil
ages and bones from skin lesions.

The only efficient treatment is surgical removal of th e inf ested
t issues. If t his is impossih le recovery may oceur as th e result of
the death of the parasi te, but in most cases death of th e patient
is speedy and inevitabl e.



CHAPTER LII

1 ' E, IA T O DES

N ematode ( th read like) wo rm - a re ro und an d u uall y very small.
They include a number which p rod uce di sease o f va ry ing se ve ri ty ,
in the human ra ce a well as amon g a nima ls . They include th e
following worm :

Strongyloides intcst inali . ( R ha bdo ne ma strongy loides; Angui l
11IIa int. s t ina lis et s tc rco ra lis. )

Filaria sanguin is hominis. (F. I3anc rofti .)
Dranuuculus o r filaria mcdincn si s, ( Guinea worm; Medina

wo rm.)
Trich ocephal us di spa r, (T ric hini s tr ichinora ; Common whi p-

worrn .)
Trichi na sp ira lis. (F ie h-wo rm ; P seu dal ius tri ch ina .)
Anky lost oma du odcn al e.
Neca tor o r Uncinaria america na.
A scaris lumbrico ides.
Oxyuris verrnicu laris. (A scari s vermicul aris.)
As ca r is a lata. ( My tax .)
Nematod es rarclv found as cau es o f di sea e In man JI1 thi s

country includ e the 'follo wing:
Strongyl oid es intestinali (Anguillula s tc rco ra li s) occ urs chiefly

in A ia, and i not kn own to be pathogenic to it s human host.
Eu trongy lu giga i a very la rge round worm , a bo ut a meter

long, which i very common in dog and o the r ca rn ivo ra, hut is a
rare para site o f man. It attack - the ki dn ey , cau sin g hem aturia.
The ova mav be found in the urine.

Trichoc ephalu di spar o r common whip-w orm i common in
Syria and Egypt, bein g an inhabitant chiefly o f the cecum. ap 
pendix. and the large inte tine, and rarely cau sing sym pt om s. 1t
i ab out an inch long, th e ant eri or half bein g thin and thread-like,
ami the posterior part much thi cker.

A cari my tax ( Alata ) is two to three in ches lon g. infe. t ca ts
and dogs. rarely man.

Fi la ria sanguinis horninis infect the blood .

DRACONTIASIS
(Gu inea wor m disease; dran uucu losis ; medina worm disease)

This di sease is du e to in fection by th e per a rum, o r drauu nculus
m ed icn si s. The wo rm passes one part o f it s exi s te nce in t he
cyclops , a crus tacean. The di ea se is ch ar act eri zed cli nicall y (a bout
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a year afte r t he ingest ion of the poll u ted water) by th e a ppearance
of a small bli te r usual ly just above the ank le, t he event usher ed
in with fever, sometimes urticarial ra hes, The bli s ter rupture
and th rou g-h the small u lcer i see n the female worm's h ead wit h
th e coi ls felt l ike a b und le of co rd,., ben ea th the ski n. By playing
a stream lIC wa te r ove r th e u lcer , the c m b ry 0,., a rc di sch arg ed and
t he wo rm lea I' l'S her host .

The pa t ien t i,., un abl e to wa lk hut th er e a rc no o the r sy m pto ms
tha n t he local irrit a tion unl exs pyogen ic in fect ion occ urs , There
ma~' be more th a n line extruding a t a tim e. The mal e worm ha
nu t been found.

Treatment. The native treatment i< unique but effect ive.
.\' the \I orrn begin to lcav e he i wrapped about a small piece

of 'month WI" «I to prcv cut retraction, and day by day t he patien t
winds a litt le more of the wo rm on t he wood, being carefu l not to
tear her, doing this u nt il "he is finally extracted.

Prophylaxis. In order to a 'oid th i infect ion, it i nece<sary to
avoid drinking water, or hathing in water , whic h mi ght he th e home
o f cy clo ps in trop ical co u ntr ies.

OXYURIS VERMICULARIS OR THREAD-WOR MS
The male i, one- ighth inch long with a curv eel tai l ; t h ' female

i, about one-fourth inch , thin and thread-like \I ith a ta per ing' tai l.
They gain entrance to the hody by wate r o r u pon a la d v eg et abl es,
and inhabit the large inte tine, c-pccially the rec tu m and descend
ing colon, and are often found around the anus.

Diagnosis. The patient i, u-ually a child who j e. .r rerncly rest
le" and irr itahle : the sleep is di-turbed : t here i 10 " of appe ti te ;
there may he anemia of a more or Ie,s m arked degree; vesical a nd
rect al tenesmus and p riapi-m may he presen t. I tch in g an d
eryt he ma around t he an u-, an d pe ri ne u m is \ cry a n noy ing, a n d if
t hc wo rms rea ch the peni s in boy " o r th e vagi na in gi rls, m ay cau e
ma st urbat iou . Thi s sym p t. ' Ill is wot, e wh en worm s come down
and eSI'ecia lly a t n ight wh en wa rm in b ed.

T he prurit is lead s to scra tc hi ng. and thu s th e ova m ay b ecome
lodged a round the hnger nnils. .'0 un us ua l ca re lessness then i
nccc-sary to permit infection of th e food . and t hu t he infection o f
ot h r,." or a - cco nd infection of t he pat ien t. T he feces co nta in th e
ova in h rge number.

Treatment, Xlerely the repeat ed washing o f th e re ctum with
wa rm soapy wa te r, or an ernu l-ion of oil and 'uap, w ill u-unll y
clean the body of the worms. F or more pee':. r el ief. qu a ss ia decoc
t ion - a bout a n o unce to a pint o f w ater-may be irijected into the
rectum and left for a s ho r t time. This procedure m ay be repeated
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once a week o r so , until no further evidence of the worm ca n be
found.

sua lly spinal rigidity a nd lesion ' invol vin g th e lumbar ve r
tcbrre are found; th e co r rec t ion of th ese co nd it ions prom ot es reco v
ery from the malnutrition a nd nervou irritability du e to th e pr e -

• ence of the worm .

Prophylaxis. The ca role snes a soc ia te d with defecati on.
esp ecially in children a nd in uncleanly adult , permit th e pread
of th ese o rga n i ms, The the of raw vegetable irri gat ed w ith ew 
age o r grown in field enri ch ed with excrement is dan g erou

ASCARIS LUMBRICOIDES
( Comm on round worm)

The ma le is fo ur to s ix inches lo ng ; the female is ten to s ixte en
in ch es , they re semble the urdinary earth-w orm in appearance,
They inh ahi t the small intestine hu t ex hibit a marked tende ncy to
wander to othe r parts.

Diagnosis. I n chi ldre n , who are usuall y aff ected. they produce
many reflex symptom s as rc stlcssnc , irr ita b ility , t wit ching », pick 
ing at the nose, grinding the teeth, foul breath, and uft en co nv ul
si on s. Castro-inte tinal catarrh without an y o ther ca use is u fte n
present. E osin ophilia is present, and in o rne ca-cs th ere is a
marked an emia.

The tools sho w the ad ult worm , th e ova, a nd so me t ime ' bo th.

T re atment. Thorough treatment to th e liver. co r rec tio n of alI
sp ina l defects, and ca ref u l di rec t ab do mi na l treatm ent i e ' cnt ial
to p rov ide a good bloo d . trcam free ly circ u la ting an d g'''ld d ig e"ti ve
ju ice w hich will mak e th e in tes t ines a poor place fo r t he pa ra ite .

Cleanlin e mu t be in i ted upon; co rrection of th e wh ole
hygi en e an d th e diet is ncccssarv for a co mplete rccovc ry.

It i so me t imes nc ccs--ary to kill th e par a it c-, q uickly . F or
thi five drop s of o il o f wormwood, o n a lump of ugar, tak en after
a fa st o f at least t wcntv-Iour hours, is usuall v effic ient. Santonin
i used. but ome t ime pr oduce s sy m pto m of poi soning . No dru g
taken to kill th e worms i a p t to he effec t ive unl ess th e intest ina l
tract ha s first been pretty th orou ghly emptied of it co ntent. Con 
st ant and thorough cle anlin ess is the important thing to prevent
recurrence.

FILARIASIS
This is a di sea se o f t he tropics d ue to th e prese nce of one

of cvcral filaria in the blood . T hese ' include filaria sa ng uinis
hom inis, both noctu rn a and diurna, an d t he less co mmou filaria
pcrstan s, filaria dcmarq uai and filaria Phillipincn is. The ad ult
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forms, which live only in th e ly mphatic node.. were call ed filari a
ll ancro ft i an d fila ria loa. The la tt er is th e ca use o f the Ca laba r
swelling ; it embryo nic for m i called fila ria s, h. d iu rn a.

Fi lari a s. h. noct urnis is the mo t comm on for m; the embryos
appear in th e blood on ly at nigh t. T he emb ryos, so met imes 'th e
adult worms, may hlock th e lymph ati c vessels. eve n th e th or acic
du ct. The mosqui to , Culex fati gan s, is th e int ermedi at e host.

T he fila ria l embryos, a fte r ente r ing th e mosqu ito 's body , ca st
th eir shea ths an d hor e throu gh t he int estine o f the in sect, enter th e
body cavi ty , find th eir way to th e head a nd th er e ente r th e pro
boscis, H en ce the" leave th e insect whe n it bi tes a warm blood ed
animal or man. 1'he fila ria may live for year" in the hum an bod y
wi tho ut ca us ing sy mp to m. In ot he r ca es, they ca use pai n in th e
hac k, abdomen, or perineum, chiefly from lymphatic obst ruc tion,
and lead to variou enlargement.

The fila ria a re fou nd also in the gland, membrane of th e te. tcs ,
pclvi o f th e k idn ey , uret er , a nd bladder, and in th e vit reo us humor.

The disturba nces pr oduced by thi nem atod e are as follows :
chy lur ia ( milky ur ine) , so me t imes slight ly ti nged wit h blood, is
du e to th e rupture of obs t ruc te d lym ph ati c vessels int o the urinary
tr act. The co ndit ion is tI uall y int ermittent. Th e pa t ient may he
inconvenienced only hy th e passag e of t he blood clot s from th e
bladder and th e un easy se nsa t ion in th e lumbar region. T he urine
i albu mi no u ,conta ins fat g ra nule and filari se, an d coagula te up on
tandi ng .

Ly mph-scrot um i the condi tio n found when th e sc ro ta l ti ucs
a re great ly thickened, the ly mphatic vessels are prominent and may
ru pture, allowing t he chy le to flow ove r th e urface. I nflamm atory
com plica tion a re common.

Lym ph vulva i ana logou ,in th e fem ale.
El eph ant ia is (a rabum) i , a t least in so me case, du e to thi s

filaria.

Treatment, Met hylene hlue, which i pra ct ica lly harmless to
th e hum an hudy , is sa id to he destructi ve to th e lil ari a. Surger y
may be employe d for th e deformiti es, No tr eatment is o f mu ch
va lue, except such a may he found necessary to promote th e
gene ra l health of th e pati ent.

Prophylaxis. W ith th e p re en t incr ease in co mmunica tion with
tropical countries . a g ua rd mu s t he maint a ined agains t t hese in
Iec tio u agent, Mo quitoes rnu t be elim ina ted ; while the spec ific
mosquito may not live wi t h us, ye t it is never sa fe to dep end upon
future occ urrences so fa r a biological la ws a re co nce rn ed, Drink
ing wa te r mu st be kn own to be pu re, or be boi led, especially in
tr opi cal coun t ries . The pre ence of t he worm s in the urine sugges ts
suita ble di positi on of thi s so urce of contag ion.
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TRICHINIASIS
(Trichinosis)

This is a di ea e chiefly affecting the rnu: cles, due to in fect ion
by the trich ina pirilis. The adult worms live in the inte tines;
th e larvze become encysted in the mu cles. The diagno is rests
upon th e symptom. and upon finding the dead adult worm in the
feces . or the embryo' in a bit of muscle. exci -ed for the purpo e.

The pig i the most frequent intermediate host. though the rab
bit. hecp, dog, rat. mou -e, and other animals may harbor the worm.
The pig may cat the flesh or excreta of the rat or another animal;
th e larval wo rms become fully developed in the stomach and in
te ti ne of t he pig, produce hundred of t housan ds of ova, and the n
t he adult worm dies, the ova hatch , and th e larvre burrow out into
th e body, follo wing t he con nective ti ue , unt il th ey reach mu scle.
They become encysted, an d th ei r develop ment ceases for a long
time. If the pig is kill ed , th e flesh ea te n without bein g th or oughl y
cooked, t he same sto ry may be repeat ed in the body of a human
host. The end of th e s to ry vari es , for th e human bod y is rar cl v
ea ten by othe rs , and human-excre ta is usuall y not eat en I;y an i ma l~.

No defi nite sy mpto ms are ma nifested u nless a la rge numher of
th e pa rasites arc eaten, when afte r a few hou rs or days, there are
ymptoms of ga tro-intc tina l irritation with vomiting, diarrhea,

an d inte nse. wearing, sometimes varying kin eruption ,and abdom
inal pai n. T oward t he end of the econd week, great orencss and

tiff ne s develops in the mu cle ; remitt ent fever appear ; and a
pec ulia r edema begin in the face an d spread to the skin over the
affected muscles. Infection of the respira tory mu cle may cause
intense dy pnea. I n long continued cases, the patient become
emaciated and exhaustcd : the typhoid tate may upervcne : and
death en ue. I n mild ca . e ,the vmptorns _ubside in about two
weeks. The di ca e ometimes appear in epidemic. The t richinre
may be found ency ted in the e ophagu, pericardium, and
lymph ati c gland .

T he blood show marked eos inoph ilia-perhaps above 30 per
cen t of the to tal leucocyte count. The affected mu cle are tense,
wit h a peculia r rubbery feeling on palpation. Adu lt worms, some
t ime dead, may be found in the stools. A piece of an affected
mu scle may be exc ised for examinat ion, when the larvre will be
found coiled up within th e mu scle fibers .

Treatment. When contaminat ed food is kn own to have heen
eate n, prompt emptyin g of th e dig-esti ve t ract is urgent. Vomit ing'
may be compelled. if th e food has been ea te n jus t pr eviou sly ; ur gent
purgati on, even wit h drugs, if not more than a few days have int er
vened since the food was tak en . Treatment to facilitat e the flow
of hi le into th e intest ines is indicat ed in order to dest roy and digest
th e embryos befor e th ey have time to leave th e int est inal tract.
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After the embryo a rc once cncy ted in t he rnu e1es, they cannot
be dislodged by o rdinary means. lIot bath, m as 'age, and luca l
m an ipu lation will ai d in sec uri ng reli ef. If th e lif e o f th e pat ient
ca n be maint ained until th e la rv a: arc en cy st ed , th e progn osis is
good. and furthe r symptom arc not to be expected. If ea rly
diarrhea is present, the progno-is is much more favorable, a by it
the embryos are removed from the s) s tern.

UNCINARIASIS
(European hookworm disea: e : miner's anemia; tunnel anemia (or cachexia);

brickmaker's chluro i ; E ) ptian chlorovi ; ankylo tomiasi ; hook-
worm disea c)

Thi d isease resu lt s from infec tio n hv th e houkworm , eithe r the
Europ ean ty pe, a nky los to rua du ud en ale, o r t he Ameri can form,
Necato r A mericanus . The pa rasit e is vo ided in feces. a nd. un der
proper sanitary conditions, dies, \\"hen feces arc left unprotected,
a is t he cnse among the negroe and the poorer white of the
South , t he worms with the dirt may be pread around oyer th e
ground, and becom e unrecogni za bl e, Barefoot ed per son s walking
in thi s uncl ean pl ace a rc apt to ha ve a bra sio ns up on th e so le of
t he feet, and t he worms enter th e , kin. .'egroe harbor and tra ns
mit t he di case, but uffcr few or no symptoms. The skin become
infla med. and this is called "ground itch" or "dew itch," The worms
a rc carried by th e blood to the heart and Iungs , arc ca r ried to th e
pharyn x a nd th en s wa llo wed; pass throu gh th e stu mach and attach
th em sel ve to t he wa lls o f th e du odenum an d th e jejunum. The
worm may be taken with f()ud, or In' th e habits of the "dirt-eaters."
Occasionally water containing the pa rasite i u cd in washing.
when the worm gain entrance into th e body t hrou gh abra ions of
th e sk in , or by way of th e hair foll icles o r s we at g la nds. The worms
not on ly feed up on th e blood . but their presen ce is associa te d with
a tox in , ei ther fro m t heir own meta bol ism or from th e int est inal
bacteria. which enter the sv tem by way of t he wound - made bv
t he worm, The coagulahility of the hlu"od i ma rkedly dec reased,
and th is adds to th e a ne mia.

Di agnosis. A co nsi dera b le number o f parasit es mu st he present
t o ca use any symptoms. A t t he s tage of incubat ion t here may he
ga stro-intestinal irritation and perhaps fever. I n an advanced con
d it ion , anemia is the most characteristic featu re: lack-lu s tre eve ,
dull hea vy expre sio n. ski n of a di rty mu ddy hu e o r waxy
white is present. Child re n a rc st unted in g row th o f mind and
bod y. As th e d isease adva nces, th e liver and splee n enla rge so me
what. th er e i effusion into t he abdome n, and flat ulen t disten t ion
prod uc ing a pot-bellied appearance, Palpita tio n. hort nes o f
breath. ca rdiac bruits d ue to severe an emi a , a nd ede ma of th e feet
a rc not un common.
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T he blood sh ow s severe seconda ry anemia , rarely the picture
of perniciou an emi a ; ery throcy tes may be less th an one m illion ,
but a re u uall y about half the normal count; hemoglobin may be
one-te nth to one-half the normal am ount. Leucocytosis is not com
mon ; eos inophi lia is marked. The coagulation time i m uch in
creased.

The feces contain th e ova, so me t ime th e ad ult worms. In
do ub tf ul cases . . ma ll masse of the feces mav he incubated Ior one
or two day , w he n th e wo rm hatch and are ea sily rccog nizeJ.

T reatment . The re moval of th e worms w ith the least po.. ih le
harm to th e bod y is indi cat ed . Thym ol is a poison which is not
ab orbed into th e body . w he n carefully g ive n . and' w hic h i ve ry
toxi c to th e parasite. The do e varies from eight grains fur a chi ld
un der five year of age, to forty-five for an adult. Thymol is oluble
in fats and in alcoho l, so that for a day before t hymol is gi,·en. an d
for from one to four days a fte r, no fat - o r alcoho l should he taken .
The be t way to a void poison ing by th ym ol is to g ive th e pati ent
cha rcoal, then no fat o r a lcohol is pe rmitted unti l the t rea tment is
completed. \ \' hen the . too l become black. the thymol is gi, en,
on an empty stomach. i\ purgat ive j gi\'en a few hour later .
En emas sho uld he u sed ve rv Ircelv, in order to facilitate the removal
of t he inju red or poi son ed worms. A nothe r dose o f charcoa l is
g ive n. and whe n th e stoo ls agai n become black . th e pat ient may
return to hi s ordinary diet. The denia l of fats til the person 0

th orou ghl y acc u: tomed to bacon three t ime. a day i-. a factor met
wit h di ffi culty. in dea ling wit h pa tient of t he ordi nary .la ss wi th
th e disease.

Prophylaxis i. mor e import ant th an t reatmen t. The most
ur g ent requ irem ent is the es tab lishmen t o f prope r method- for the
disposal of feces, and the enforcement of some cleanly habit of
de feca t ion. Negroes present the mo t d ifficult problem. since they
ha rb or t he worm but suffe r littl e or uot hin g from it s presen ce.
The ign or an ce and qualor th at pe rmi ts promi scu ou s defecati on
add great ly to the difficulty of reeducation. Xline«. brickyards,
schools. camps, a we ll as home.. must he provided with lat rines,
and th e disinfection of feces made compulsory. Rai lroad train s
offe r remarkable faeiliti e. for th e sprea d of suc h di seases ; for tu 
na te ly for othe r . th e person s who sufie r mo t from hookworm do
not travel Yen' mu ch .

Good , st ron g shoe mu t he worn in the in fested district, an d
th e feet wash ed ofte n. Grea t ca re mus t he tak en to avoid anv co n
tact wit h th e so il, e. pecia lly in pla ces po ihl y co nta m(na te d.
Drinking wa ter mu t be kn own to he pur e, or else mu st be boil ed.
The entire prob lem is simply one of per isteut c1eanlines .
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CHAPTER LIII

TREMATODES

Trem at od es ( Hole- ho re rs) a re so ca lle d because th ey enter the
body it se lf , wh ere th ey may ca use fat al sy m pto ms. They a re rare
in man , hut man y of th em a re co m mo n amo ng sheep a nd ot her
animals.

T he follow ing list inclu des th e m or e com mon of th e fluk es which
m ay invade th e human bod y :

Disto m um hcp ati cum. ( Live r fluk e ; Fasciola hcp ati cum.)
D ist om um pulmon al e. ( D. west errnan ii : fluk e-w orm of th e

lu ng ; Pa ragoni nus weste rma ni i.)
Di st omum lan ccol atum. ( Dic roce lium lan ccolatum.)
D is to mum hcm a tol .ium. ( Bilha rz ia ; H cm at obia th ecosomum ;

Cy u.ccopho rus : Sc h is to sm urn hcm at ohium.)
Distom um s ine nse . ( D. jap oni cum ; Sc h is to srna jap oni cum or

S. ca ttoi ; A pis t ho rc hos s ine nse.)
O the r trem at od es which m ay be found ca us ing di case, u ually

o f the liver, in man are : A mp his to ma homini s ; d ist om a l an ceola
tum ; di st oma crassum ; di st om a sib iricum : a nd di st om a s pa tu la tum.

These a re a ll obst inate to treatment usu all y, a re fat al, o r per si st
th rou gh life, a nd gain access to th e hum an bo dy throu gh uncl eanly
ha bits, o r through drinking co nta m ina te d wat er , o r ea t ing co nta m
in at ed foo d.

Distomum Hepaticum causes "liver rot" in sheep. Inman it
affects t he liver, ca u ing g rea t bulg ing of t he hep.atic a rea, with
t en se abdom ina l w all E maciation , d iarrhea , ascites, an d death
from w eakness ens ue. Treatment is useless, except for th e relief o f
some sy mp to ms .

T he life hi st ory of th is fluk e illustrat es fa irl y w ell th e develop
m ent of all fluke s:

"Le t us sta rt the h istor y with the mature fluke living in th e liver o f the
sheep . Eggs a rc laid in lar ge number s in the biliar y passages, and th ese find
their way through the va rious bile channe ls into th e intestin e of th e shee p.
W ith the gene ra l debris of the intes tine th ese eggs are expelled fr om the Lod y
of the sheep. Sho uld they fa ll upon th e dr y ea rt h. th ey soo n per ish , but if
by cha nce they d ro p int o th e wat er, th ey soo n develop into a fr ee sw imming
cilia ted worm which. afte r l iving fo r a sho rt tim e in the wat er. ent er s th e body
of a snai l. H er e th ey reproduce th em selves asexu ally and ultimat ely cause the
deat h of the snai l. I f this occurs on th e land . th e youn g worms soo n peri sh .
hut if the body o f th e dead snai l fall s into wat er , it qui ckly decomp oses and
th e youn g worms ar e set fr ee. After enjoying th eir fr eedom for a sho rt time,
th ey ente r th e body of an oth er sna il, wh er e th ey again asexually reproduce.
T his second sna il is not as a ge ne ra l thin g kill ed , but it craw ls up on the stalks
o f weeds and herbage g ro wing in th e water and th er e glu es it self to the stem
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of the plant. If by chance, thi s stem is eate n by a shee p and th e sna il swa l
lowed, the parasit es ar e se t fr ee in th e stomac h o f the sheep afte r the snail is
digested , and quickly passi ng through the stomach into th e upper intes t ine, they
mak e their way to the liver, the re to begi n the round o f lif e agai n.

"It is pr actically certai n that it is not absolute ly necessa ry for the fluke
to ente r th e body of its seco nd host, and tha t i f the second host is not read ily
at han d, th e free sw imm ing worms at lengt h attac h themselves to herbage
growing in the wate r, and in this fo rm they may be directly taken into the
stomac h o f the sheep an d the Ii fe cycle may be completed in this way . It is
also quite certai n th at if th ey sho uld be inadvertently swa llowed by a hu man
drink ing the wat er, the per son may thus become infected with these mos t
danger ous pa ras ites. For tha t reason all water to which sheep have access
should be regarded with g rea t ·uspicion ."-C. A . Whiting,

\ Yater cress, growing in st rea ms to which sheep have access,
ma y be sold for food . T he dan g er of ea t ing sa lad made fro m thi s
cress is evident.

Distomum pulmonale causes ende mic hemoptysis , a com mon
disease of China, J apan, K or ea, a nd F or mosa, and occ as iona lly ob
served in the United Sta tes. T he emb ryo is prob ab ly ingested in
wa ter, findi ng it s way to th e lung w here it m atures, dep osit s it s
ov a, and develops man y cy st s communica t ing with t he br on chi .

T he sy mpto ms are a chro nic coug h w it h bloody exp ectorati on
conta ining th e eggs, occa sion al hem orrhag es, and freq uent ly a sec 
ondary anemia. T he di agn osis is mad e by finding th e ova in th e
sputum.

J ackson ian epilepsy may result from cerebral invasion.

Treatment. No treatment is repor ted as useful.

Prognosis. U ncer tain but not usually fatal unl ess from co mpli
cat ions.

Prophylaxis. T he only preca uti on is to be sure th at th e wa te r
so urce is un contaminated wh en in th ose co untries wh er e thi s dis
ease is ende m ic and in seapo r ts by using boi led wat er .

DISTOMA HEMATOBIUM
( Blood fluke ; bilha rzia hernatobia )

Di st omum hematobi urn causes ende mic hem aturia or di st omiasis
whi ch is endemi c in Egypt, prevails in South Africa, Arabia, Pers ia ,
and west coas t of I ndia , and imp orted cases a re kn own in Europ e
and Uni ted Sta tes . T he male is ab out one-half inch long , cy lin
drica l, w ith a cana l, th e g yn ecop hori c, in whi ch the female is found .
T he way of ent ra nce is un known, but is pr ob ably by wa ter or on
g ree n vegeta bles . It travels to th e porta l vei n, whe re th e y oung
specimens are found un coupled.

The males bearing th e females creep to various pa r ts of the body ,
espec ia lly th e bladder, urethra, a nd rectum ; th e eggs are laid in th e
ti ssu es but wander and esca pe in th e urine. If th e par asit es a re
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presen t in large numbers. th ey g ive ri e to inflamm ati on and hem or
rhages from th e affected mu cou s mem brane, ca us ing end emi c
hematuria, or if the colon he affec te d, d iarrhea.

These parasites may ca use no incon venien ce. The most fre
quent sy mp toms arc irritabi lity of th e bladder ; dull pain in th e
perineum , hematuria, chron ic cystitis, a rathe r slight a ne mia, a nd
if the rectum is involved, ~training an d tenesmus wi th th e passag e
of blood and mucu s. I n severe cases , lar ge papillo ma ta and chro nic
ul cerati ve processes may be prese nt. Ther e may be a chro nic
vaginit is. F ew sy mptoms are occasioned by th e presen ce in th e
portal ve in.

T he co mplica tio ns are ki dney an d bladder ca lculi. P eriurethral
abscesses a nd perineal fistu l.c may occ ur in chro nic cases.

Di agnosis is readi ly mad e by findin g th e ova in the blood y urine,
in th e blood , o r in mu cu s fro m th e stoo ls,

No treatment has been foun d useful.

P rogn osi s. The hilh arzia m ay be present for yea rs without
produ cing se rious dam age. Jn slight in fecti on s th e sy mpto ms ma y
di sappear, es pec ia lly in child re n.

P rophyla xis. Car efulness in regard to th e drinking wat er and
in th e use of g ree n uncooked vegeta bles is essent ial whe n th ere is
anv likelihood o f infecti on .

- Q ua ra nti ne. A laborator y exami nati on o f the stools and urin e
of cases eve n slightly suspec ted whe n from th ese count ries sho uld
he made a t t he imm igra t ion po rts befor e th ese peopl e are all ow ed to
land.

HEPATIC DISTOMIASIS
T his disease occ urs ex te ns ive ly in J ap an , China , Tndia, and so me

other t ro pical co unt ries. Im port ed cases have been reported in
Canada and the United State. It i. due to infecti on bv th e Di sto
m um siense. and it usually affects chi ldre n, es pec ially evc ra l mem
bers of th e sa me Iam i!v.

The symptoms are' irr egu lar int ermitten t diarrhea, whi ch may
or may not be bloody; gradua lly cnla rging liver , may be pain; an
intermittent jau ndice; not mu ch fever; af te r tw o or three ye ars,
dropsy, a nasa rca. and asc ites develop . and th e pati ent becom es mu ch
redu ced and progress ive ly ane mic. Ther e is so me t imes a locali zed
epilepsy. The pa ras ite lives in th e int estinal ca nal.

D iagnosis is mad e by finding th e ova in th e fece s.

P rogno si s. Ultimat ely fat al. A transient impro ve me nt ma y take
pl ace, but recurren ce co mes and the patient die s after many years
of illn ess,
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TAPEW ORMS

These are so calle d from their flat se rie of proglottids. These,
u uall y call ed th e body of th e worm, a re merely herm aph rodit ic
units. The ent ire bod y of th e tap ew orm, pr operl y speaking, is wh at
is commonl y ca lled th e head.

All tap ew orms require tw o host s for th eir developm ent. In the
carnivo ro us host th e worm secu res it self to th e in testi nal wall and
lives up on the food of it s ho t. -T he pr ogl ottids a re formed and are
lost in th e feces. Th ese are void ed an d male an d fem al e eleme nts
of the pr ogl ottid unite, eithe r durin g th e passage throu gh th e intcs
tine or sho r tly aft er bein g se t frce. The p rogl otti ds o f so me spec ies
have th e pow er of wa nde ring a little way. Under favorabl e circ um
stances so me herbivorou s animal eat s the veget ati on up on wh ich
th e pr ogl ottids hav e been deposit ed and the eggs are carried to the
stomac h of th at animal. The cggs hat ch, and th e larv:c wande r out
of th e digesti ve tract , into .t hc mu scles or o the r ti ssu es of th e new
host . H er e th ey encyst th em selves , formi ng wha t is ca lled a " blad
der worm ." Ther e may be ollie mu scul ar pai n an d feve r durin g
thi s in vasion of th e herbivor ou s host. In th e co urse of ti me , th is
ho t is kill ed , o r dies and is ca tc n by so me ca rn ivo ro us a nimal. Th e
blad der wo rms, reaching th e sto mac h of th e new host. arc se t free
by th e digesti on of th e cyst , and go on th eir fur th er develop me nt.
They attac h th em selves to th c wa ll of th e ca rnivorous host, fo rm
pr ogl ottids, and foll ow in th e stcps of th eir ancestor .

In th e human bein g, th e wo rm is u ually brought in to the bo dy
with poorl y cooked meat. T he use of contam ina ted wa te r, or the
uncleanl y habit of child re n who a re allowed to have an ima l pet s,
may permit th e eggs to be ca rr ied int o th e body, and t he bladde r
worm typ e may thus be found in th e human body. Vege ta bles
whi ch have been fertili zcd with exc re me nt, or irrigat ed wi th se w
age. may al 0 be a so urce of dan ger. \ Vhcn th e hum an be ing ac ts .
a" th e herbi vorou s host . th e lat er dcvelopm en t of th e blad der worm
is pr evented, since the human body rarely se rves as food for ca rnivo 
ro us animals.

Tapew orm s are avo ided by coo k ing all meat vcry th orou ghly.
Larv rc are av oid ed by cooking veget abl es wh ose orig in is not
kn own to be wh olesome.

The most common of the human tapeworm s arc :
Bothriocephalus latus. (Tcnia lata; Br oad tapeworm;

Dibothriocephalus latus; T enia g risea. )
Tenia nana. (Hymenolepi s nana.)
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T eni a flav op un cta ta. ( Hyme no lepis d imin uta or flavopunct at a.)
T eni a lanceolata.
T eni a so lium. cr.vulgaris ; T . cuc urbit ina ; P ork tapcw o rrn.)
T en ia saginata or m cdio-can cllat a. ( Beef tapew or rn.)
T enia ecch inocc us . (B lad dc r- worms ; H yd atid ccc hinocc us ;

Cysti cer cus.)
Tenia elliptica. ('1'. cuc ume rina; Dipy lidium caninum.)

Diplogonoporus grandis and sparganum mansoni are found in
t he Phi lippines, and may in vad e thi s co unt ry later. Tenia confusa
( W ard) has, so fa r, been found only in N ebras ka.

Bothriocephalus latus is the la rgest t apeworm known , bein g
six tee n to thirty feet long by one inch wide, with 3,000 to 4,000
segme nts . The head is sma ll, oval o r club-sh ap ed, wit h a lon g i
tu dinal groove on eac h side . It has no prob oscis sucke rs nor hook
let s. E ach segmen t is bi-sexua l. The intermedi at e host is so me
fish, as pike or turbct . It is found in S witzerland, northeaste rn
E uro pe , and J apan, and am on g th e F inn s in th e United Sta tes.

The ge ne ra l sy mpto ms of Bot hri occph ali and T eni asis a re: re
flex dist urban ces as itch ing of th e nose a nd anus, co licky pain s,
attack s of diarrh ea , vo rac ious appet ite , mental t rou bl e as melan
cho lia , co nv ulsio ns and occasiona lly reflex vomiting, loss of flesh ,
ve rt igo , grinding th e teeth at night, and gastro- intes tinal irritation .

T he ane mia clue to th is invas ion is particu larl y severe. It sho ws
a blood picture which is ofte n 110t to be di stinguish ed from th at
of pernicious ane mia.

Tenia flavopunctata is ab out a foot long. and the eggs are lar ger
th an those of th e nan a. T he head is small, clubbed and un armed .
The la rvzc devel op in th e Lepidoptera.

Tenia lanceolata is 31 to 130 mm . lon g. T he h ead is glob ula r,
very sma ll, th e roste llum is cy lindrica l with a cro wn of eight hook s.
The ova have three en velop es.

Tenia solium, or po rk tap ew orm , is more com mon in Eu rope.
.It is six to t welve feet lon g , with 200 to 400 prog lottids. T he h ead
has a proj ecting rost ellu m, upon t he summ it of which are 30 to 40
hooklet s and fou r lateral suckers . The uterus has about t welve
hori zontal rami ficati ons to a seg me nt. The larvre a re th e simplex
sco lex, which for m th e measle of pork (cysticercus cellulosae) . The
inter media te host is the pig.

Tenia nana is from t wo to th ree ce ntimeters lon g by one-half
m illim et er broad with abo ut two hundred segme nts. The head has
four round sucke rs a t t he 'base of t he rostellum which ca n be in
verted . The intermedi ate host is u nkn own. It is esp ecially com
mon in ch ildren.
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Tenia elliptica is five to eig ht inches long and one -fourth inch
broad. The worm spends it s larval stage in th e bodi es of dog-fleas
and the adult stage in the inte tin es of th e dog. Ch ildren play ing
with infect ed dogs ca n ve ry readil y become infect ed with th e matu re
worm, or they may swallow the fleas.

Tenia saginata, or beef ta peworm, is th e most common in thi s
country. It is fiftee n to t wcnt y fect lon g , wi th a sma ll head sur
mounted by four pow erful suck ing cups, but no rost ellum or hook
Ict s. The ut erus is finch' br an ched. The adult worm, st robile, lives
in man and th e ernbrvo or sco lex lives in catt le. The larvre are
cy sti cercus bovis. -

Treatment. The diff erent kinds are differently su sceptible to
subs tances poi sonou s to th em , but often not poisonou s to th e host.
The drugs usually used to kill th em include sa nto nin, extract o f
male fern, thymol, etc. A physical agent is found in flaxseed and
pumpkin seed, whi ch me chani call y loosen s th e head and permits it s
eliminati on.

In any case, a day or a fcw days o f fas t ing is required in
order to remove the pr ot cct ing food mat eri al from th e worm, and
to cause it s weakening . Frce flushing o f the colon is useful, in
orde r to enc ourage intestinal act ivit y. Free d rinking of wa te r
serves th e same purpo e, and also it keeps up t he st re ngth o f the
patient. The feces mu st he wat ch ed, in orde r to be sure th at the
worm is th oroughly removed.

A full cellulose diet, with fast ing eve ry othe r day, plenty of
water and plentiful washings o f th e colon, so me ti mes lead to the
evacuati on of the worm, with no othe r anthe lmint ic.

Per son s afflict ed with tapeworm should th oroughl y ste ri lize th e
stoo ls and th e clothing, carefully a voiding contamina tio n of th em
selves or others.

HYDATID DISEASE
T enia echinococcus is the smallest o f human tapeworms. Tt

is less than half an inch long , and has four segments , of which the
last is mature. In thi s worm , the man acts as the vegetarian host;
the dog, rarely othe r dom e tic animal , act as carni vorou s host.
The ova, embryos, or pr oglottids arc vo ided in th e exc re me nt of
the dog, and are dried and blown by du st, or th e fecal masses ar c
handled hy man, or in so me othe r way the mi croscopi c orga nisms
rea ch the food of man , and ar c swa llowe d. The yo ung larvrc un
dergo furth er developm ent , pu sh th eir wa y throu gh the wall s of
the alim entary tract, and becom e ency sted in other organ s o f the
body. These cysts grow to con sid erable size ; and th e parasit es
multiply, producing daughter cyst s; the ultimate 101)\11ated cyst
form s a hard tumor, filled with a fluid which contains the sco lices
and hook let s of the parasite. After multiplication beyond the nutri-
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ti ve possibi lit ies, the pa ras ites may die, th e cyst becom e thi ckened,
the fluid dri es, and ultimately on ly- a hard, usually harml e tumor
is left. The wall of th e cys t may rupture, in whi ch case se rious
sy mpto ms ar e to be expected. Infecti on with py og enic bact eri a
may cau se ab scess formation .

Dia gnosis is mad e from finding hook s or sco lices in the aspirated
fluid .

The liver is far more ofte n affected; th e lun gs and kidneys less
o fte n, and the brain and other orga lfS only very rarely .

The only treatment is th e surg ical rem oval of th e cy st, when
thi s is acces ible.

Prophylaxis. The di ease is easily avoided. D og s ough t not to
he permitted to liv e except under sup ervis ion. Those wh o ca re for
dogs sho uld keep th em a way from human food , and sho uld be
cleanl y in th eir hab it s. Ev ery bit of fecal mat erial sho uld be co n-
ider ed pot entiall y dan gerou s. Dogs may be pr ot ect ed from inf ec

tion by feeding th em only m eat th at is kn own to be free from
infecti on, and , for the most part, meat that ha s been well cooked.
Dog s are to o da ng er ou s to be allowed to play with small children ;
if la rg er chi ldren are permi tted to play with the m, the 1110st eternal
vigil ance I11U St be obs erved in regard to cleanliness and health.


