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Common Helminthes of the Human Intestine with an

application to the duties of a Medical Inspector of

Schoolchildren,

After a post-graduate practice of fifteen years

mainly amongst the artisan class,and having latterly i
made a special study of the above subject,l shall now
endeavour to embody some of the results attained. I
can heattily corroborate the opinion of others that
an enormous number of diseases are traceable to the

presence of @€ in the bowel. These are permanent %[l.'zjf;;a\@s



parasites. They illustrate true Parasitism,not
émeensalism. These common helminthes are the most
general form of entozoa infesting man and are for

the most part visible to the naked eye. They can be
assigned to two distinct orders(i)Céstoda(E)Nematoda.
These or ders have little in common but their
parasitic{habitﬂ. It is my purpose to discuss
first three of the commoner species of the order
Cestoda or Tapeworms. I agree with those who 1look -
upon a complete tapeworm as a Colony consisting of
numerous individuals.temporarily connected for the
common good,but each capable of leading a dis-
tinctly separate existence- at least for a time,

I can confidently confirm the general opinion that
tapewormeg have two phases of ex&atence the(1l)adult

or strobila(2)de larval or cysticerSss. Kﬁbhenﬁéister
and Leﬂbh&rt did much experimentally in evolving

this opinion. Generally speaking,the name

tapeworm or cestode implies the mature,adult or
strobila form,which may be described as long,flat,
segmented whitish riband-like organisms. Morpho=-
logically speaking each worm is divisible into a

head and neck,scolex and a string of segments-proglc=
ttides. The head is small with two or more suckers
to attach it to the mucous membrane of the gut of the

host and absorbs



alimgg{gry juieesfor its nutrition. The threes tapeworms

I have made & specizl study of are elinieally the most
important, and are very comuon. Two, the taenia solium an
"end taeniz saginata, belong to the family taeniada, the
third = bothrioeephalus latus, to the family botHﬁéeep*

hslida,
volce |
The tesenia siewim or more correctly taenia sola and taenia
. |
(& .8 |
sagesete % occur in my opinion with equal fregqueney. In

statisties as to the geographieal distribution of persons

infeeted by the former, it is found to coinecide with that

of the common pig. It is most frequent in Worth Germany,

but often oeccurs in these islends, Franece, Italy ete.,

: : - rE .
In Asis & Afriea its oceurynee is rare on sccount of the

religious observances of the \majority of the inhabitants.

Fn th&lcountry, amongst the working elasses, one would;
|

xpeet to find the pork tapeworm more often than the beef

il

i

tepeworm. Amongst the middle aznd upper classes the i
| -
}everse is found to be the csse. The taenia solx\m was

g0 nemed under the erroneous impression that only one |
|

could infest E.onfﬂét a time. It is also known under [the

-

bames taenia cuceurbitina (from the/,c.?,m&a )’ tzenia

dentata & taenia armata (from the presence of h00k18t3¥f

The French name "ver solitaire" implies the same mistaken
ﬁotion whizgzia_taenia sol&{m, though Manson (in Allbuﬁt's
System (I897) Vol II p. IOI3) erroneously gives the naﬁe
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to taenia medigignellata.

/4Lu:3 Sutton (injgaain's Diet: of Med: I894 p. 580) says
&hat the T, Solﬁﬁm when fully developed may attain a
iength of from 2 to 3 feet., He might better have ssgid

i20 to 30 feet. 1Its usual length is IO feet. Its head.is
very small, somewhat globular, with a slightly prominﬁﬁt
rostellum in front surrounded by a double row of curved
silicious hooks/I2 to I5 in each row,and further back

4 suckers symmetrieally arranged. The head is often
black from the presence of pigment. The neck is extreJé—
1y slender, from % an inech to nearly an inch long,
transversely‘marked. The proglottides in their earlieq
stages are small znd much broader thanﬁlong. They
appear almost structureless. They graduzlly inerease in

breadth, and still more in length, so that at about a yard

== SUCEe e

from the head, they are square and towards the distal
end of the strobila, their length is considerably gre%ter
than their breadth. This is accounted for by the fget
that the new joints are formed near the head, and so,I
las the development of the new segments goes on, these, as
Fhey are formed separate the scolex further and further
éfrom those which prﬁ@e&@ed them. Thus towards the
Pistal end, they are fully developed. BFach joint is
furnished with al’uermaphrodite apparatus. The worh
attains its full growth in from three to three & a halﬁ
months, after which the segments are detached and appe%r

|
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‘either singly or in chains in the faeces of the host.
The ova contained in the now free proglogggg egcapes,
 not through the genital eanesl but through a rupture in
:the segment. Having reached the externzl world howeveL,
Ithe proglotﬁ% may creep about for a time & may remain
alive for some days if favoured with warmth and moisture.
| It, or the liberated ova, may be swallowed by a pig,
'any other animal or by man himself. -

‘These ova are nearly globular & méasure «03 m, m., in

| diemeter. They have a firm, thick, brownish shell and

lare covered with rod shaeped projections. The enclosed

!embvﬁigis furnished with six boring spines arranged in
|
three pairs. As soon as the egg reaches the stomaech of
|
the intermediate host either in food or drink, its '

|

MR SROHS

Prenhraees shell is difolved by the action of the gastriec
|

juiee, and the six hooked embryo esezpes. By means of
|its hooks, it bores through the walls of the stomaeh, and

| finally comes to rest in the liver, lungs, brain or ti%suac
:and thereby undergoes another ph{gse of exisﬁﬁhce. '
TIt loses its six hooks and becomes surrounded by a layer
|of exudation from the tissues of its host. and finally
;developes into & bladder-worm. It separates muscular
Ibundles and is disposed in the same direction. This
eyst is ineapable of further development, but assumes a

| 5. 5,




resemblange to the head of a pork tapeworm or rather to

the head and neck, a8 it would appear if it were with;

drawn into its own body. Pork infected by these bladder
worms is termed measled, and if eaten by man, the scole%i
retracted into the eentre of the eyst extends. fhe cysp

is dissolved in the stomach of the definit%éthost.

The head attaches itself to the alimentary lining mem- :
bran&g. The segments grow upon it, till an adult tape-

worm is formed and the eyele is then completed. Men—+#en
Man then is liable to be attacked by the 1%?&1 % adult

form of this ceestode. In my opinion the cystie form is .
fully more danger‘ous than the shotifa s occuﬁing as it|

does so frequently in such a vital centre as the brain.
Cobbold (in Animal Perfaites of men) states that €. celliloeac
Océurs less frequently in the brain & eye than in the
gubcalamess ,“4¢”&*1- and intermuseular conneetive
tissue. Manson, on the contrary, says (Allbutts Sysﬁeml
p. I0OI4. I897. Vol II) they oceur more frequently in thé
hrain and eye than in these tissues. My research in this
conneetion leads me to consider that neither is correot;
on this question. It is my opinion that the eysbicer e
ﬁave no speecial preﬁilection for any part of the body.
ﬁanson points out that the eoneurrence of subeutaneous ‘
‘nodules or of & cysticerius in the eye with cerebral ;
éymptoms is a wvzluable point in determining the diagno#ﬁ

? 6.



of obseure brain desease, Griesinger has
éollected over sixty ecases of death from eystceezer of
“the brain snd further states that zs +he epilepsy
sttendant on this eondition and psychieal disturbaneces
have nothing chargeteristic about them, it is praetically

smmwfﬁﬁ-

impossible to diagnose durinqﬁdangerous results that
follow the entrance of the ova of this tapeworm into the
human body, the prop41y€‘4"‘;? is important, and cbnsisté
ih the avoidanee of all doubtful fruits & vegetzbles. |
§alads prapared elsewhere than by & relisble person m&y?
harbour ova. Vegetables may have been manured with
night-so0il eontaining hundreds of cestode eggs, or may
have been watered with fluid filth into which eggs have |
entered. TFallen fruits, edible plants, pond, canal & i
even river water may harbourikadﬁﬁpaﬂ’ which may eventu-
ally enter the human body. Apart from infeetion in thege
weys, there is a two-fold risk of i run by a
@erson already harbouring a taenia. Sueh a person does
not derive cystieerei directly from its ova, while in the
intestine. They must first pass into the stomach where
t?e shells are acted upon by the gastrie juice. They may
reach the stomach by being carried from the anus to the
mouth, or by frequent and prolonged retching enter the
stomaeh in a proglottis., Dr Fagge (in his Text Book ofI
Medicine- I902. p. 452) remarks on the infrequency of

this advaﬁigg;;:§g:;: I now ecome to the econsideration ﬁf

‘| ;3 ‘




the symptoms produced by the adult worm. The first
intimation of the the presence of T. SolgEE:ié often the
appearancee of segments in the stools, but in the majoriﬁy
df cases, in my opinion, other decided syﬁptoms manifest
ﬁhemselves = such as abdominal discomfort irreguslr
%ction of the bowels, nausea, eructations, fiatulence &

and other dyspeptie symtoms, especizlly when fasting.

Mal nutrition mekes its appearance, a state of grave

anaemia supervenes¢¢ua1+~‘5252::;‘=°-

|
|
|
In not a few c?ses there may be alarming nervous !
@isturbances, vertago, hystero—epi?epsy, chorea, i
illuséss, and other neurosss. e.g. melancholia, lt
ﬁhese symptoms may be added abnormal action of the heaI
jrritebility of the bladder & striecture of the urethra #
ﬁumidity of the tbdomen.™ The presence of tapeworm may i
also cause foulness of breath, irregular & craving
- e
appetite, salivetion, itehing of the srms & nose &
grinding of the teeth.
A woman came to my surgery recently to consult me, |
She had marked tumidity of the abdpmen, suggesting/étﬁﬁ_.
|
naney to her, I diagnosed the case rightly to be one
qf tapeworm. It ean readily be supposed that soms
symptoms, especially reflex, may be exag%rated in perso¢3
Qf a hysterieal tendgney. Patients of a hypochondri?al?
- |

§

femperament have been known t§ persist in the belief th?:

worm was present, even when no worm has been proved t?

¥



exist or when it has been eompletely expelled. An intefest -

*

Lo
ing case, related by Graves, of a young lady who was |

attacked by alarming symptoms of bronehitis, aﬂcompaniéd

By a dry hollow cough. The usual remediss were tried

in vain, finally she had 2 suddsn attaeck of colie.for |
whieh an old servent administered a full dose of oil of‘

turpentine with castor oil. She passed a large piece o%

tapeworm and from that moment every pulmonary symptom

qisappeared. ‘This is an instructive case of hysteria

|
occazioned probably by the conciousness of the movemant

of the strobilea - the eontinual play of its suckers &
i
the bendings of its neeck,
e ' . 2
Womgn suffer more frequently from this worm ﬂ?n mﬁn.
qsually the persons affected are kmkiex between I6 & 40?

ﬁears of age. Cooks & butehers are espeeially liable. I

£
The prophylexis is well summed up by Oskgr under

three heads (I) The burning of all tapeworm segments.
fhese should never be thrown into the water-eloset or
outside.

qg) Careful inspection of meat sbattoirs.

dB) The eooking of meat suffieiently to kill the cysticerei.
Qhe last precsution is perhaps the most important. Thei
iegree of heat neeessary for the destruetion of these |

- =) ‘

| (Eerte : 4 ; .
cysterei has been debfermined by reliable experimenting.
|

e experiments were carried out in connsetion with the‘

"Measles" of beef, but the result, Cobbold states, appliss

: |



equally to the "measles" of pork.

Pellizzari of Florencs found that cystsreciserei in the
flesh of oxen die at 2 temperature of 60°C.
Cdntemporaneously with his investigations Dr Lewis, in
India, concluded from experiments mazde, that after sn
exposure of five minutes to a tempersture of I40°f?life;
in the cysticerei may be considered zbsolutely extinet.
In addition, investigations made by Cobbold on & young !
¢93, shew that beef measles may be eured by a natural -
proecess through ecaleareous degeneration. Ten months is‘
a suffieient period to ensure their d{struction by this!
means. Thesa results shew that a humane & more economie
preventative is at our disposal than the destruetion of)|
infected animals, The flesh may be subjeected to a certain
ﬂemperature or in the case of oxen, the infacted animaI%
need only be removed for 9 or IO months to a place whEr%
it ean run no risk of renewed infeetion. At the end ofla
that time the ceystiecerei will have perished. The flesh‘
éould then be eaten with impunity well-ecooked, under- i
éooked, or raw. Smoked or pickled meat 1s'genera11y/é¢$ﬁa;z)
ﬁoo quickly to kill the eystieerei. 0©Gold means to themi
dertain death. TFrozen meat is therefore safer in this

respeet than home-killed meat, |

Qurative Trestment. Many remedies have been suggested

|
flor the expulsion of the tapeworm, but these are now ‘

generally redueced to half a dozen. Grainger Stewart

;



recommends prineipelly the ethereal extract of f{lix mag ,
|
but says also turpentine sesms to aet in some cases even
better than the commoner remedy. I consider the follow-
ing treatment good and have found it éffectual.
For a day or two before the administration of the
o

alithelmintie, keep the patient on a light diet, give

e few doses of sulphate of soda or any other szline %o

elear away any mueus that may be covering the 133.1*&8:[1:&!.|

Follow this by a I to 2 draehm dose of the #Ldﬁwjin milk,
pyrup of lemgn, or any exeipient suitable as an
emulsifying agent),ﬁpn an empty stomaeh. He glso

recommends the anthela~t<z +to0 be given in half

draehm doses for four suececessive hzlf hours. Either
ﬁethod is sueeessful, provided the taeniafuge is
followed by a strong purgative in a few hours.

Unless this point is attended to, thsrs is a strong
danger of the parasite, which has not been killed only
paralysed by the male~g§r£; recovering itself, & renew;
ﬁng its hold on the mucous membrane. The patient

;ought to lies down for an hour or two after taking the
authelmiﬂic, as he may probebly feel the toxie effeets
whieh many of these drugs produce., After the complets |
Ereatment, unless the head is found, all efforts have
been in vain. The treatment must then be repesated at

the end of three months or so - thirteen weeks exactly

!in many cases - in which time the tazpeworm has re-

ideveloped from the scolex. An interesting point in




this connsction is thst if, in the part of the tapeworm
expelled, the narrow neck is sesn and if besfore thre=
months have elapsed, the patient begins again to pass

. proglottides per &+ it may be inferred that more
than one taﬁeworm is present. I '
Other important taeniafuges are pome granate root
espeecially the active principéiaof the root - pelleticrice

in doses of 5 to 7 grains with tannin in swesetened

water, This drug ought not to be given to young
ghildren. Though sfipposed to be very effesetive, it is
not, in my opinion, to be recommsnded. In toxiec doses

its action resembles curare, and even if the dose much |
&
exceeds % grains it may give rise to vertigo, nausea, w
|
vomiting, dipldé}a & other visual troubles, !
Koussowhieh consists of the dried flowers of the Braysr@

Anthelmintiea of Abyssinia is a useful drug, T to % oz |

infused in boiling water & swallowed, powder & all, is:

an effeetive dose.

1=

Zaﬁia (2 to 3 drachms) aets both as a purgative and
f\

% expels the parasite lifeless,

|

The mors reeently used taenisfuges are thymol % benzol |-
' |
the latter in capsules 20 to 30 mimms. Thymol I have

!
%roved to be an efficisnt, 2ll roundathelmeiters It is

1ery insolugple in water, but solu3pble.in aleohol, |
ther, turpentine, chloroform & glycerine and certain i
ilkaline solutions. These solvents must therefore be é

ritheld while the drug is in the alimentary canzl.

e ek i T
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If the worm is expslled over a warm sitz bath there is -

less fear of the expelled portion eontraeting and

breaking before the expulsion of the head. Ths worm,

it is obvious, should not be pulled for the same reason,
|

Taeniz Mediocanellatz was long confounded with the

Teenis Sol#<ezzv, The difference was first notieced by

37/ i : . .
Geoz= who named this parasite taenia saginata, but to

/Qﬁ%v42ﬂ4ﬂtééfzfia due the placing of it as =z species

|
distinet from the Teenis Solikm. He it was who gave it|

the specific name "Medioeanellata", believing it had a
median water vessel beside the two lateral ones.

oyt ' : |
This is not so however. What he noticed must have been

an aecidental peculiarity of a mal-formed specimen.
Blanil Subton dnchal-l- Dichs of Med: p.580, £23© therer
fore in giving 2 "Median canal" &s a differential
feeture. This taenia possesses no hooks, nor proboseis,
but hes four suekers. Its popular name is the beef
tapeworm.

fhe T. Saginata is longer, broader, firmer % flatter
yhan the T. Soli¥im. Its average length is about I8 i
fleet. Bland Sutton (M<d) sets a very small limit |
When he says they may attzin 4 feet. This tapeworm is
darker towsrds the distal end, than T. Solism. The place
of the proboscis is taken by & small rudimentary disk
which protudes on pressure and whieh maey serve, to a

I3.



glight extent as a supernumerary holdfast.. The ova
¢losely resemble those of T.Solinm in the size and thieck-
ness of the eapsule, but are somewhat oval in shape.
.The segments number from I200 to I300. The T.Saginta is
is lisble to mal-formations. Sometimes there are two
or three genital pores in a single proglottis,, some-
times the segmentation is incomplete. The most remark-
able mal-formation is the exiStggce of two distinet
echeing of segments united the whole length by one edge.
Bxpériments performed by “AJuig I86I on a young calf:
econfirmed the suspieions that Mediezal men then had that
T.Saginata corresponded with bladder-worms in eattle.
Cobbold eonfirmed his results. These measles are seatter-
ed throughout the museles, occasionally in the liver and
éther vigeera. They lie lengthwise between the fibreg =
émall. oblong watery cysts lighter in eolour than pork—|
ecysts. Bach contains the invaginated head of animmatur?
cestode. By placing the cyst in warm water the head
extrudes itself & reveasls itself as resembling in‘everyi
respeet the head of a taenia saginata. It has been
proved that from the time the cys entas has been
swallowed to the appearance of the segments in the stools,
gbout 60 days must elapse. At the end of that time, 8 pr
iz or more proglottides ere thrown off daily by the now|
%ature worm during an indefinfte number of years. In
I4



the manner of throwing off its proglottides, the beef
tapeworm differs from the pork tapeworm in two respeets.
The joints rarely appear in the stools in strings. They

gre usually given off singly. Moreover they may pass |
el riane Groviaslons //ﬁv R
out of the bowel indep ndently of defaecatlon about the

4

patient% body, elothes or bed, expelling eggs en route,

vhich may again reaeh an intermedizte host. !

With respeet to the caleareous degeneratioﬂ
of these cysﬁgfci. Manson (Allbutts System p. IOIO) sa"%
"it is not known how long the eystieerei retain thelr
vitality; several years probzbly,before undergoing

eczleareous chamges". Cobbold, on the other hand, defin-
étely states (as I have already noted) from his own ex-

periments thet ten months is suffieient to ensure their

N - o " |
destruetion in this wey. My own experience leads me to

favour Cobbold's view,

The prophylactic treatment of T.Saginata is on the
|

game lines zs }f* T.Solinm, Where much or imperfectlﬁ
cooked beef is ezten, thege it appears}where the eattle
are badly fed & eared for, and kept under filthy condit}
ions then avery opportunity is given for infection.
Perhaps the most striking instance of infection in this|
I |
way is quoted by Fagge (in his Medecine 4th Bdit :p.456.))
éf the Burster of the Baikzl, This people live almost
sxelusively on flesh, neither well cleaned nor thoroughly
cooked. They eat from unweshed tables on whiech the meat

I5.




has been ‘cut up., It was found in many of this race who

: : |
had been sbsent from the country for years that thev ware

anected by beef tzpeworms to sueh an extent that in IﬁO
'éutopsies only two bodies were found free from the par%site.
In many cases many were present - in one ease as meny as 15,
Children fed on raw grated beef may be found suffering

|
from this form of worm. Hence, unless precautions are %&ken
to procure beef beyond suspicion for the purpose, the in-

jury done may far out balanee the good. .

I haw premafurely mentioned, under T.Solinm, that the
removel of the suspected oxen to conditions under which

they ean run no furtle'r risks for the greater part of 5

year, ensures the destruetion of the beef bladder worms,
This indicates a line of/-zw—fA/-m.; with respeet to i
|
|

The symptoms and curative treatment are as for the former.

beef tapeworms.

I may here cite @ case of my own. The patient is a

|
i
butcher. He gave a history of small pieces of tapewormL
|
emerging sponteneously from his anus. He was advised t?
|

}ive speringly for a day or two and go to bed fasting

and in the morninz to take a drachm of ethereal extract

of felix mas in milk and thres hours afterwards castor

pil, He tmidled 2, large tezpeworm in the afternoon and haF

had no Pfurther trouble. He confessed to be in the fregent
Labit of pieking up pieces of beef off the ehop block.
?his beef tapeworm was the result. He Had suffered no
inconvenience. In examining the throat of this patient

2l e L B L U D U ST o o Y1 1



cfyerror so sfter hié eure = on the left tonsil in frqﬁt

of the posterior pillar of the fauces, embedded in a
hollow, I noticed what I took to be & typical erwat- :
-nyﬂjahduf I gave him an antiseptie spray for an
irriteble throat and on his returning to my surgery, four
days after I was surprised to see no traee of the

eyst. In one sence I was much disappointed as T had
hoped to excise and examine it. Provided it had been
& bladder worm the question occuﬂ?d to me was it
possible for an ovam to be stranded in a folleefe of
the tonsil and then be developed by juices & warmth ini
the throat into a eysticereus, or did it come via the
stomaeh by the blood-eurrent. Moreovep,as the patient
in question had not had much to do with pork but dealt
&lmost entirely with beef and teking into consider-
ation the faet that he had slready suffered from beef %
tapeworms, I was the more anxious to test the nature of
the eyst in view of the following statement by Manson
IAllbutt's System p. IOII) "Cystiecercus T. medestanellade™
ﬁnlike cysticerexjf T.Solinm is not known to ocecur in
man.q_

|
The third and last species of tapéworm I shell discuss

belong to the BelknivesplaliAae Pemily & is nmmed%W"&“’

'ZLéa; or fish tapeworm. It is the largest known paras*

lte, Its average length is at leest 30 feet. -

I7.
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Tland Sutton (inLLadé-Med: as before refarred) in-
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eorrectly stating it es 5 to 8 feet. Its braadth |
sometimes meazsures an ineh - henee the name "latus",

It has from 3000 to 4000 joints eclosely packed.

The segments do not individuzlly sspar-t= so as %o bet

come Iindependént orgcnisms. The sexual openings sre

venbafunlike the openings of the two first named

speciss, which wes lateral, There's a mesisl ridge

traversing the whole length of the strobilz. The head
|

is elub shezped, has no hooks or prominenees, but merely
i

two longitudinal slits, one on eaech side, whenee it |
|
takes its generie nome "pit-headed". The egzs are ;
|
larger thznﬂﬁne former speeies, measuring .07 m.m. in|
length. They are oval, brown with an opmcelucw. at

one end which zllows of the escape of the embryo.

Owing to the dark colour of the egg shells, the

iheins dezelle is readily seen by the nzked eve.

The embryo is not developed in utero as in the cease of
T.Solinm & T.Saginzata. To seeure masturation of the |
ovam, it has to lie in water for a longer .or shorter
time according to temperature and other eircumstances.
A ciliated six-hooked embryé?%hen formed, which when
sufficiently mature forees back the opereulum and

makes its escape from the egg. It then beecomes a

free-swimming animaleule, and in the eiliated form it
gains access direetly or indireetly to certainfishes -
pike- salmom trout and other fresh water species.

When found in the intermediate host it generally lies

18,
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‘free or only feebly encysted in the viscerahmuscles.
|The head snd tail are usua11y4n&wﬁf«;¢4i3 .In this

leondition it is transferred in raw, smoked, impprfectl?

cooked or cured fish to the final host. This parasi

oceurs prineipally in immigrants from ecountries wﬂﬁ%ﬁl
.iit abounds, but in these days of international inter- ;
|course & trave} the ehanees of meeting it in genersal
ipractice in this ceountry inerease yearly. It is very
|common in Switzerland, Germany, perts of Russia,

;Sweden % Poland. It is indigenous in Irelznd andythou%h

'not ecommon there’has been named the Irish tapeworm.

|
' The symptoms induced by it are more marked than in cases

of T.Solinm and saginata. They may be divided into tw?

| elasses - gastrie & nervous disorders. Tumid eonditio

iof the abdomen, sickness, giddiness; and various
Ihysterical phenomsna occuﬁ&ng speecially at night are |
| often notieceable. Pain in the region of the heart, pzl-
ipitation and faintness frequently zacconpanyiss its
presence. Perhaps the most éﬁ;zgggggﬂg;mptom is the i
| profound angemiz it causes - produced possibly eitheri
| by toxins given off by the worm or by its absorption of
:a large amount of alimentary juices.

.An interesting case wes reported in Pathologieal
ITransactions for I890 by Dr Montague Murra%’in which

i an Englishman who had been resident in Sweded died of |
| tubereular me;;ingitis without abdominal symphtoms. In

| the eaeeum were found seven tapeworms of,this species,

‘ I9.




unattached but in an entangled mass.

There is no danger of auto-infsction, as the larval

stage lives only in fishes, not in warm blooded snimals.

The prophylaxis is the avoidance of undercooked salmonp
trout or pike - or of raw fish, the practiece of eatiné
which prevails gbroad & amongst many foreigners in thié
country.

The curative treatment already given in the other species
applies equally well to this.

The seeond group of Intestinal Parasites is the

Nematoda. This group is composed of seversl families

the commonest in fthis country, being the Ascarida.

Three species of the femily are parassgite in man, two of
which are of great clinical importance (I) Asecaris lum;
bricogdes. (2) Bryuns Loradlonce. ms distinctivez

features of Ascaridse are the mouth with three papilae,

¢

lone dorsal & two’b&uiilf, the oesophagus with bulb, one

or two spieuleg, ovary double.

The Asczris Immbricoides as the namée implies is like the

| eommon earth worm. It differs from it however in several

'the bowel. The earthworm tapers less at its extremities

respects. Out patients at hospitals heve been known !

to bring earthworms which they say, have been passed from

It has rows of smzall bristles to zid it in locomotion.
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Its mouth is = short fissuseon the under surface of its
rounded head, whereas the mouth of the asearis isatri-|
angular opening a% the more pointed end, surrounded byl
‘three tuberelds and lined with numerous teeth. The
female is 9 to I2 inches long, the msle 5 to 8 inches.i
‘Both are eylindrical. They ars grey or pinkish in eoléur
lana firm to the touech. The surface is glistening & mafked
by fine elosely-set transverse ridges. When the presence
of the parasite is suspeeted certainty is easily acquired
from a microscopical examination of the faeees, which,
if the worm be there, will be full of eggs.

ova op
.Theﬁascaris ere elliptieal & measure .075 m.m. by .053 m m,
They have a rough mammiilated surface, a multiple outline
.and granular contents. They are of z brownish colour
from bile - staining. In unfertilised instanees, the
ova are smooth, the rough outer layer being almost or

altogether sbsent. A point of praetical importanes to | be

L]

gttended to lies in the eireumstances that the Trough outer
layer on the shell is very eassily detasched. The shelll
then presents a smooth outline, mistakable for the ova|of
other species. There is no sign of enembryo in the ovﬁm
at birth. It develops in water & moist esrth after a :
long period of incubation. TPreezing & dessication do ﬁot
.injure the powers of development. They suspend them, !
Ibut kill neither ovum nor embryo. At a medium tempera%ure
51@ takes from 30 to 40 days for the embryo to become i
21. |
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formed. In the heat of summer I4 days have been proved

suffiecient. When fully developed the embryo - spirally

|
rolled up with its so-called tooth formed by three '
papillee~remains in the egg and does not sesk to leave =

|
spontaneously. Davaine is said to have kept an embryo-

containing ovam alive for 5 years. |
With regard to the question as to the neecessityv of an
intermediate host in the life-history of the ascaris,
opinions have varied. Lemckart maintained after an !
unsucecessful sttempt to infeet himself by swallowing
embryos that there must bet?ntermediate host & surmised|
fhat it was the léﬁa of an insect. Cobbo}d was of opinion
tha§ weter plays the necessary ﬁart of intermediary.
3avaine proved by an experiment on rats that the léﬁaa |
hateh out in the intestines & settle there. Gias. after
swallowing I00 embryo- containing eggs, foundffive
weeks after, that the worms had attained meturity %

éva appeared in the fé&es. Other experimenters were
?qually suecessful . Von Linstow however still suggesteﬁ
ﬁhat a eertain myriapod plavs the part of intermediate
host but Manson looks on this suggestion as superfluous%
?he weight of evidence therefore seemsS to be on the i
?ide of direet development. |
When swallowed by the permdngnt host the embryo speedilé
breaks through the shell & developes so rapidly tha# at
the end of a month, it is a sexually mature animal, |
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i
; |
sending forth countless ova. ‘
ihe ascaris is praetically universal in its geographica#
distribution. Menson may not strietly be correet when i
he says in Allbutts Med: $hat A.L, is cosmopolitan,

being found in all countries from the Aretie cireles to|
tke Tropies. TFinsen testifies to the faect that Iceland
is ex2mpt, but the reason for this immunity does not se%m
apparent, It infests persons of all ages - though it ‘
is rare in infants under a year. It is perhaps most
common among children between 3 & I0 years. In the
case of children, the worm may be found in numbers,

frequently in large numbers. They have been known to
ﬁe present in hundreds. In the case of an adult, it is
found more often zlone than in numbers. A case of a
pregnant woman came under my observation, whose con-
tinued nzusea was so disturbing as to be abnormal.
&ature came to her assistance by an aet of vomiting, so
ridding her of one large ascari% after whiech all dis- i
tressing symptoms abated.

ihe parasite is more frequent in rural distriets than in
fowns ~ partieularly so in low;lying damp localities.

it was in a low-lying damp country distriet thet I first
éaw an eipelled speeimen, in general prachtiee. It hadI
geen vomited by a2 ehild shortly hefore I arrived at th%

|
house., |

insanitary habits of the people & the £ilthy conditions
55, ‘



|
under which many poor live tend to foster the inerease|
of this worm. A case is on record in a village where
sewage from pigs was zllowed to pollute the water in a i
stream, used for all domestie purposes. Zkuxz4u4l /Qe(-
moielFiiaio was the result.

The prophylaxis consists in ecleznliness of habits, a

pure water supply, 2 good sewage system, espeeially in
2 ecrowded lower elass neighbourhood.

To the free use of the filter in Paris is due the fact
that the presence of the ascaris there is infrequent.
In China, on the other hand, where the population is
excessive and sanitary precautions sbsent, expulsion ofl
gnormous numbers of pardsites forms part of the daily :
routine of practiece. If the fertilisers used by marketl
gardeners are not sbove reproach, all vegetables should|
be coaksd, or well washed in boiled water. Caleining
manure is g prevantative agsinst the spread of dessicatél
ova, and their entranee on fruit or vegetables into ths|
human stomach. 3 |
The symptoms caused by these worms vary according to their
number snd the irritability of their host. It has been|
my experience that, especially in children, grave symp-|
toms either reflex or dineels may follow the pressnce of
these round worms. The small intestine is their normal o
habitat and when confined to it, the common symptoms
ﬁroduced are pein of a colieky nature, diarrhoea, nause
grregularity of appetite, vomiting. A large quantity o

a”

£
&ucus is generally caused by the irritation of their,bu%&a&e
24,




if
/
)

2

nd the stools often present a mueoid & bloody apnearance.
|

Itehing at the anus, znd picking of the nose are loeal
symptoms. Reflex symptoms inelude vertigo, obstinate
eough, squinting, convulsions & dreams. Braun (in his
Animel Parzsites p. IO0) views with favour the opinion

of many authors that ascarides (in cermmon with other
species) produece materisls that are toxie to their host;
From this faet hecdeduces the cause of pathological
symptoms rather than from ths theory of reflex aetion.
He quotes cases in whieh thses toxie materials have been
isolated and their effeects on,ﬁkking orzanisdms demonstra-
ted by aetusl experiments. Purther, the products formed
by the decomposition of dead worms may cause toxaemia. |
Bither of these two theories may account for the foetor|
of breath which sccompanies their presenee. It is more%
over & common experienee in experiments.on 1umbricoidesi
for the investigator to be attaeked by suffusion of thE!

e¢yes and other caldanhal effects, clearly shewing a

- M&b@zaimust be emanating. This toxaemia may account for

the meningeal symptoms often seen in Getarc cases.

|
|
If the agearis confined itself to the small intestine |
and was guilty,0f these effeets already ennumerated - ‘
serpious though many of them are, parents & practitioneré
ﬁight be pardoned for treating worms so lightly as
many of them do. We hear of cases in whieh round
worms have pagsed up the 0134—‘%/{0- «s & entered the

iaryux and caused asphyzia. They may enter a bronchus
|

g 25,




and czuse ganggrene of the lung. They have been known %0
cause obstruetion of the bowel by coiling themselves
together in knots. They have besn responsible for caseL
of peritonitis.- They have been found blocking the bile;
duet and so causing jsundiee, also bloeking the }vﬂvwWﬂ-'(k:
duet. They have caused abseesses of the aﬁdommal wall.|

Cobbeld relates a case in which a single asearis caused

-

b¥3 host to be a lunatic for 8 years. Catalsptiec fits
were the most pronounced symptoms in his ceese. - This
wendering habit of the asearis may lead to its own

degstruetion. Round worms have been evaecuated intertwinpd

with foreign bodies swallowed by the patient - sueh as |

Ty

metal buttons, hooks & eyes ete., Such an example may

be ssen in the Museum of the Royal College of SurgeonsJ

BEdinburgh. A fevered condition of the body tends to |

éxpel the Ascaris end in post-mortems specimens have been
found wendering in the air passages, this demonstratiné

|
that in scute diseases and as death approaches the l

round worm shews a tendeney to auit the patients body.%

[Curstive treatment Manson tells us that so common is i
this worm in China that hs was in the hsbit there of |
lgiving young patients, a few doses of sentonin twice a!
iyear'which getion was inveriasbly justified by results.f
He therefore advoeates % to I grain santonin for a
ehild, 3 to 5 grains for an adult - three doses on

suecessive nights, the first & last followed by castor |
26.
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9il or ealomel next morning. In my own practice I have|
found santonin % ealomel an efficient combination. |
Patients & Mothers should be warned as to the effeet san-
tonin may have on the vision & urine. Also, if the drug
is too often repeated or the medicsl dose execeeded, |
lenee rmno 01'114w¢1b4a1¥ from the bowels may result. Tu
Turpentine and Castor oil, 2 drachms to half an o0z of eéch,
constitute an excellent “ermifuge, but the combination
is nauseous. Quain ennumerates as useful remedies -
aloes, scammomy, jelap, calomel, kemale, sulphar %
turpentine. Both zloes & ﬁ%lama, I £find, both kill & ;
expel the worms. Sinece round worms develop rapidly in an
unheslthy condition of the enterie nmucous membrane and!

|
gs this leasds to the formaticon of mueh viseid mueus, =z
course of bitters - gentizn preferably = is recommendedl
to eclear this away, thus allowing of freer access for
the antheluidAic. The second class of Few alids most commoély

- o = |
met with in general practice is e fryurcs benviotans. This
|

gpecies is much smaller than the former. As its common |
designation “threadworm", this worm resembles a small |
piece of white thread. It is vary small & deliccte,
_Mm!whitish end semi-transperent. The female is
9 to I2 mm. long and it is ofe vhich gen=rally appears
in the fates. The mele is from 3 to 5 mm, and is hard

to find without ths aid of z lens. According to Manson

the ova of the thread worm zre seldom found in the stools
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as this parasite does not as a rule part with its ova
until it has entirely left the zlimentary canzl. The :
eggs are oval. Tﬂnsh;;; has shewn that-theeggs need oniy
to be exposed to the aetion of the sun's rays in = |
mof¥stened envelope when, at the end of 5 or 6 hours

the tedpole-shaped embryos will have zlresdy become
slender elongsted worms., Unlike the ove of the round
worms, the eggs of the nycuu; already contain‘embrYOs
when deposited. Tt might be dedueced from this faect th§t

the fxyumé could multiply in%se the humen intestine indefin-

£tely, but although the embryo developes to a certain|
point & attains that point rapidly, yet its eseape from
the egg ordinarily does not tske place till it heas |
gained aceess to the human stomaeh and is there acted

upon by the gastrie juiees Although freefwuu&ﬂvuqembﬁyos

usual mode of procedure is the following. 1In the““"ahb“dﬁ

are occasionally to be met with in the intestine, yet

hateching within the lower bowel is execeptional. The

& other divisions of the smell intestine the embryos
undergo transformation., Thers, after easting their

| skins, they grow with great rapidity. Heller obtained!
!
mature worms from an infant only 4 weeks old. It .may be

conjected that a period of from 3 to 4 weeks is suffic?*

ent to ecomplete their growhth. in the small intestine, °

- 2
and passes out in the fages. The females then transfer

1mpregnétion takes place, after which the m&le dies of

| el
'themselves to the caecum, where they take up their head-

| :
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quarters until the ova are matured. They then d€eend to
the reetum and thence spontaneously, or with the féﬁesh
into the open. They may spread over the neighbouring |
integument or wander into the vagina, urethsra or pr%ﬁaﬁe.

A e

o

e has been recorded where a specimen was removed
from the cervieal can& of the uterus. These migrations
oceur generally at night, the warmthlof the bed seeming)|
to ineite the worms to action, From these noeturnzl
wvanderings springs the greatest danger of re-infection.!

|
Their movements ceause intolerable itching znd byhscratch"
ing whieh ensues the worms are broken up. The ova let :
loose, with fragments even of worms,6 ere carried by the ;
finger nails to the mouth. Thus & new suceession is
started. An intermediate host is unnecessary in the li?e
history - of this parasite. |

Prophylexis Cleanlinsss of person is of the utmost

importanee in guarding zgainst infeetion by’ﬁbyuu;dbo i
The ova perish gquickly in water, so that eating with |
unwashed hands, meals in bed or bedroom may be &a sourece]
of infection. The worms & ova after expulsion dry up &;
ultimately break into dust containing enormous numbers

of ove still eapsble of springing into life under favou?-
éble conditions. These ova may enter the human stomachi
én_fruit, raw vegetables ete., Great eare therefole
éhould be taken to well-wash or well-coock all fruit &
&egetables. ‘Flies may also earry ova sbout as in the
| 29,




case of other parasites.

When a child is already infzscted precsutionary measures
ought to be teken to prevent auto- infeetion by covering
the buttoeks with short drawers or tying the night-dress
round the feet. An affected child should also sleep by
itself. Gloves might be worn and neil bighting strongly
prohibited.

Symptoms, The loesl sympioms caused by the ﬂxﬁfhﬁ4%

are due to the irritation produced by their ereeping ebout

—+
oy
(D

anus. This pruritus generally ocecurs in the evening

m

nd in the majority of eceases at the same hour. HEezZema
gbout the enus is the natural result. |

_ . Aendece

Muecord and sanious stools, undaz sexual excitement, and
enuresis are concomitznts. Irretebility of the bladder
and pain resembling stone in the bladder may be due to .
these worms. Oecasionally there is tenesmus. In an
extreme case of my own the 1ittle patient exhibited men=i
ingeal symptoms, had eontinuous & severe vomiﬁing end <
shewed a tendegncy to peritonitis. e proximity of this
worm to theiﬂ&uifrtuappendix might lead one to look to
it 28 one of the causes in ceases of appendieitis in
children. A feature in the case of a ehild of 9 whom

I treated for threzdworms wsas %}sphagia. Other reflex =

symptoms are convulsions, c¢hores, hysteria, ahachnaq -

pﬁgﬁgékeirkof sppetite & similar symptoms of prolonged

intestingl irritation. In one family of my patients
30,



the children all show merked snsemic symptoms, resulting
in my opinion from the presence of oxyuris. WMot long
ago I was called to a ease of convulsions. The patient
wes a fine healthy boy of two years. I preseribed +
grzin each of santonm & calomel on thke alternsate

mornings & swarms of thread worms in the faeees have been
expelled. Further treatment is now being earried on.

Apart from the special symptoms, the presence of thread
worms must tend to undermine the general heslth espeeially
in the ease of young children. They must drain the
gsystem, thereby rendering the host more liable to the
attack of other meladies. An instanee of this eame under
my notiee recently. I was atfending a woman of the
artisan elesss, who, with her family lived in an over-
erowded insanitary house. She had symptoms of enterie '
(but was not confined to bed), I notieced partieularly then
& fine high-spirited ce¢hild of 4 years. A few days lateq
on visiting the motheér in whom the feverish symptoms had
abated, I was asked to examine the child and found her in
al highly feverish state, with vomiting, distended % pain-
ful ebdomen, bordering on convulsions & with eeczema round
the anus & eulva. I gave an injection of salt solution

The result was Iiquid stoolq literally swarming with wrig-
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gling oxyurides, exceptionally large. Round worms were
also present. Cerebral & peritoneal symptoms persisted %
the cerebrial symptoms inereased to sueh an extent that
she died in 5 days.

Curative Treatment. I have found that in treating a

case of threadworms it is not only advisable but neecessary
to bear in mind the repult mféfAmuéexperiment. After
infeeting himself with seversl female oﬁﬁrides, he found
that fifteen days after, ova appeared in the stoolq %
econtinued to appear at intervals during the suceceeding
four weeks. The traatment therefore must in my opinion
extend over at least séx weeks.

Osfer in suggesting a ten day§ treatment at least,might
have extended his limit. Various £nesmafa are recommsnded —
selt & water, infusion of Zwaszca tineture of Jerefilaiole
of iron, vinegar or aleohol % water. I find nothing
superior to salt & water - one in twenty solution -

warm water, though Osfer recommenés cold. In giving the
injeetion it is important that thezfips should be well
elevated so that, by retaining the fluid as long as pos-
sible, it may come in cont¥aet with the lining membrane
of the bowel. As an adult can only retain I pint of a
fluid at a time & a ehild 5 ozs, it is obvious that if the
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worms are fixed at the eaecum, an eneme will not reach
them., Suppositories of quassia are szaid to be an effieient
and eonvenient substitute for enemata, but in my opinion
they are not so. If enemata fazil to reach high enough,
certainly supporitories will not reach. For this reason

I approve of zetive ssline catharties repeated for several
days in sueeession before the enemata are given. Large
draughts of infusion of gentian are to be recommended.
Aloes, rhubarb, jalap, asafoetidé; calomel, santonin

are all exeellent in driving down the worms and in eclearing
awéy the mueus. An interesting popular remedy is a bresk-
fast of red-herringe. The large quantity of ehloride of
godium contained in theﬁ is the active ingredient produc—
ing the desired result.

For eutward application many remedies are suggested. To
prevent the worms from ecre@ping out of the reetum at night
mercurial ointment smeared on the verge of tﬁe anus will
prove effeetive. The plan, however, requires eaution in
case saelivation mey follow. The itching may be relieved
.by ointment of earbolie aeid. An excellent preseription
is recommended byﬁﬁhvud47in Hutechison & Collier's Index of
Treatment (I907) p. 436. composed of sulphate of iron &
magnesium, with dilute sulpharie zeid.

Though symptoms are less pronouneed in adults than in
children yet in many adult cases ail medieation has been

in vain.
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Applieation of the foregoing to the work of a Mediecal
Inspeetor of Sechool}ehildren. |

In looking through various books on the Medieal Inspeetion
of Sehoolchildren, I have been struek by the small amount,
and in somé cases, want of consideration given to this
branch of childrens diseases. It secems to me of the utmost
importanee that the presence of parasitécworms should be

a suffieient reason for keeping children from school,
Perhaps many share the opinion of the Abyssinians that,

by promoting a movement of the bowels, these worms play
the part of good angels to their small hosts. A modern
writer compares them to weeds in a garden, indigenous as

it were, to the human socil. Apart from the question of L
physieal effects, the moral effeet eannot be otherwise than
bad. Hyg%nic surroundings, a cléan condition of the body,
externally}are believed to inerease our melf-respeet. 2
Internsl eleanliness should do so to a still greater degree.
In two reeent books on School Hyg;&e.- Duke's Health at
Sehool (I907) & Haekworth Stuart's 'Doetor in the Schools"
(1908) - I was surprised to find no defiﬁdfe mention of
worms in children. The first deals with échools on a level
withdﬂﬁfﬁ7 , the second with State-aided Sehools. Dr
Stuart says (p. 6) "that the sanitary condition of schools
and infeectious diseases of cechildren in relation to the
publie health might well remain under the supervision of
the Medieal Offieer of Health, allowing the School doetor
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to concentrate his attention on the more personal objeets

of insﬁection." Dealing with the presenes of worms isla

personal objeet of inspection. To be inflieted by pardsites i: no
ig not yet a notifiable disease!but the pecuI%r loathédmfk

ness of the disorder is suffieient reason for preventing

its spread amongst a body of school children. The term
communi@able is more applieable to parasites than the word

infection and here the question of s=sating the pupils enters.

Even in thses¢days of hyg?nic improvements an%fin the

majority of casss,exeellent sanitary ceonditions of State

/

aided Sehools, it is generally agreed that the overerowding

or rather aggrégation of the children is still an unremedied

hygienic defeet. Single or dual desks are fairly geéensral}y

adopted in the Senior Schools, but in the ecase of young

children, between 5 and IO years, the long desks are still

used in which the ehildren are in constant contact,

BEspecially in the case of thread worms, the danger of in-

feetion from this aggregation is greate.

The ﬁnvaba/(ﬁcﬁzk treatment of keeping the infected children

from school, thus prsventing the spread of ova amongst others,

should be strietly enforeed. Not only may the ova be spread

by econtaet, but by the drinking vessels, towels, privies

ete, whieh are in common use.

On page I8 Dr Stuart says "Cases ecertified at School aé

unfit to attend are often thereby anwfj;zl 4’13149*:44Loéﬁ5&£t/’
unless frequently inquired aftsr by Attenda kcg
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Officers. Where possible, better results are secured by
keeping them at school, under observation, in the plan of
: J$p¢51ﬂﬂﬁl In my opinion good repults ars seeured n=1unef
to the infeeted child nor to otheérs from this plan of!
y&pufgiél» The opposite view of this question of regularity
of attendanee was presented to me a short time sgo. I

read that eertain EBdueational Authorities had resolved to
diseontinue the praetice of giving medals ® prizes for |
regularity of attendance, on the ground that children physie-
ally unfit persisted in attending school in the eager

pursuit not, we presume, after knowledge, but after a prize.
Indeed these children, if suffering from the presence of
worms, ean have no gain in knowledge, if symptoms, as nervous
irritation, headache, restlessness resulting in inattente-
tion are present.  Moreover the ova from infeeted children

7

even when separated from the others are stirewn about aqd

4
become dessieated, Then, although the routine cle&ni%g
and disinfeeting of the school may be thorougﬁiyet the
openings between the boards of the floor are frequently .
only half eleansed. These openings gather dust, the dried
ova, indeed alloforms of vegetable and animal refuse aﬁd
may become vaniable hot-beds of potential disease. .
In the 'Lencet' for February 22nd, I908, p.585. there &
appears the copy of a eireular on the Mediecal Inspectioh-

of Sehoolehildren, eontzining a Schedule of Guidanee issued

by the Board of Education. l
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if, as I presume, the Medical Inspector% duties inelude
the traeing of disorders to their primal cause, and the
suggesting of necessary treatment, then ths question of
intestinal worms bears on practically two-thirds of this
Schedule. The numbers refer to the nos: in Schedule.

7. Nutrition. If in the case of =z child examined a state of
mal-nutrition is observed, it is to be noted that this
state may not be due to underfeeding but to the presence
of MO

§. Cleanliness % Condition of Skin. Body,Marks of seratchihg

on the buttocks, eezema round the ;?;gf signs of enuresis
suggest *44“‘4;Hkﬂ Cases might oecur, though the pro-
bability is small in the eases of young children, of
proglottides being found on the body - indieating the
presence of a tape worm.

@ Ieeth, In the case of young patients affeeted by worms,
transverse ridges on the front surface of the teeth are
frequently noticed.

/E‘Throat. Dysphagia & salivation would come under this
heading, effects to be met with in such cases.

/, Bxternal eye disease. Amongst the reflex phenomena

frequently encountered in worm cases are squinting,
dilated pupils, oedema of the eyelids, specks before the
eyes and in the case of the ascaris partieularly ca

wateqing suffusion of the eyes. It is obvious that the
B



usual remedy of spectaclés would not be tgg’useful in.
many eye cases as expulsion of worms.

[ Hearing, Perverted hearing is a reflex system. Cases have
been known to oecur, though rarely, of round worms eregp-
ing up the ZL&JR@L&iutubes through the tympanum to the
external ear, thereby affeeting the hearing.

f&jSEeech. The habit of stammering has been known to oeeur in
children affected by worms. There is no reason why
neurotie sphonia should not also c¢eeur.

/6 Mental Condition, It ean readily be conceived that a o

normally attentive child might easily deteriorate into an
inattentive one’while afflieted by worms. A bright child
might be dull and persist in being so, until the cause is

removed.

121Heart and Cireulation. Palpitation from anaemia caused by
worms . 517n¢LAA¢4a,,

/StLungs.‘ Reflex cough simulating bronehial troublea as in

the case cited by ©1aeves and above quoted.

[?_Nervous System. Under this head,perhaps more than any
other must the presence of intestinal worms affeet the
Mediecal Inspector% works

Chorea gssoeciated with the presenee of tapeworm, as in an
interesting case reported by Dr Ronald Hodge.in the Lancet,
‘Oetober 3Ist, I903., There he deduced tapeworm as a partial
aetivlogical faetor in chorea. I have had many cases of
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epileptie seizures, dysphagia and allied nervous disorders

all traeceable to worms.

2A Deformities., In a ease of worms under my observation

reeently the tumidity of abdomen in a child amounted %o

an actual deformity.

27 Infeetious or Contagious Disecas€s. I trust I have suffie-

iently shown that oxyurides and lumbriecoides are as con-
tagious, as harmful, in some cases as dangerous as the

iZQaalﬂLLwal{hnd ought to be as strietly guarded against.
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