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. AN INQUIRY INTO THE FREVALENCE OF HELMINTHIC INTESTINAL
FARASITES AMONG THE NATIVES OF EAST AFRICA TOGETHER WITH
SOME OBSERVATIONS ON THE TREATMENT OF HOQOKWORM DISEASE,

By. W. Hogarth Kerr, M.A., M,B.,, Ch.B,, (Glss,)
Late Captain R.,A.M,C. S.R.
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INTRODUCTION,

The pert of the African Continent known as East Africa
couprises roughly the stretch of territory lying
between the Greet Lakes and the Indian Qcean, It is

a territory intc which European penetration is only
"beginning, but frou: its grest natural wealth it is
attracting settlers in ilncreasing nuubers, It is
desiraeble for the welfsre of this country, and for

the heslth and efficiency both of the European settler
and of the large resident native population, that
information should be collected concerning the
incidence &nd distribution of disesse producing
parasites, the best means of either extermin:ting them
or keeping thew in check, and the wost satisfsctory
wethods of tresating the disesses they produce.

While on active service in BEsst Africa during the
recent war I wss at one period ettached to a hospitsl
at Daressalsaan for weabers of the Nstive Labour Corps,
and had for a short tine the opportunity of enguiring
into the prevalence of helminthic intestinal parasites
among adult wele natives, I had the opportunity slso

- of treating & nuuber of cases of Hookworm Disease, &and
of noting the efficiency of certain anthelmintics when
sduinistered with various dossages and in different ways.

A. AN INQUIRY INTO THE PREVALENCE OF HELMINTHIC INTESTINAL
FARASITES AMONG THE NATIVES OF EAST AFRICA,
I. MATERIALS AND METHODS.

- The natives whose stools were examined were patients
sdiwitted to the medical wsrds under ny cere., They were
therefore to souwe extent selected cases in thsat they
hed gesined sdmission to a hospital, but while some of
thew were suilering from an attack of welaria or from
diarrhoes, & good nuubher had only trivisl conplsints,



Diagnosis at the Aduilssion Room was far from esasy,
partly through difficulties of dislect and partly
owing to the inability of the patient to describe

his symptoms, They were all rs&w natives enrolled &t
their villages to act as porters, and were not
trained or civilized to any great extent, The
condition of each case on &dmission was noted, and
about 30% were found to be in impaired health, the
remsinder being all strong well nourished men
apparently in good genersl condition.

The morning after aduission & stool was collected
a8 far as was possible from each new case, It was
usuvally fairly fluld in chsracter &s & dose of
Magnesium sulphate wes given as a routine umeasure on
sgdinission, Srall portions of the nmotion taken from
geversl psasrts of it were put together in a jar, which
was lsbelled and set sside for examination., The remsinder
of the stool was &t the same time broken up and sesarched
for obvious psrasites such as worms and tspeworm
gegments, The detailed examination of the stool was
made in the laborsatory of the’Hospital under the
direction of Capt, THORNTON R,A.M,C, to whom I take
this opportunity of tendering my thanks for the cordisl
co-operstion which greatly facilitated my work, Fresh
preparstions were always employed, A small piece of
the stool was emulsified with sbout three times its
volume of water and & few drops of the enmlsion were
Placed on the slide &nd exswined, A specimen from a
" g8econd 8tool was examined about 7 days later if the
patient was still in hospital. The second examination
sometimes revesled ova not found on the first examination,
Third and fourth exaninations produced similar but
reapldly diuinishing results, 21 nstives had their stools
examined 6 tiwmes and one infection of Trichocephalus
dispar previously missed was the sgle result, On the
whole three or st most four exawminations by the smear
method msy be considered to reveal &ll the psrasites
present in most cases, As the exigences of the service
did not permit of &ll the cases having their stools
examined four times, snd &s concentration nethods

:'.requiringﬁa considerable time in carrying out could not

be used &8 a routine method, the actual incidence of
the parsslites found msy be considered to be soaewhat
highier than is glven by the figures shown,

" II, SURVEY OF THE HELMINTHS FOUND,

As a result of the examination of the stools of
280 East African Netives 193 or 68,9% were found to be
infected with Helminths. Eight different Heluinths were
found to occur, four very commonly, two less comuonly
snd two only rarely, The four comuon parsasites were all
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NEMATODA, viz, NECATOR AMERICANUS, TRICHOCEFHALUS
DISFAR, STRONGYLOIDES STERCORALIS and ASCARIS
LUMBRICQIDES given in order of frequency., The two

less comon were one CESTODE, TAENIA SAGINATA, and

one TREMATQODE, SCHISTOSOMA MAJSOWI The two rare
pearssites were one CESTODE, BOTHRIQCEFHALUS LATUS,

and one NEMATODE, OXYURIS VERMICULARIS, sach being
found once only, The last 1s probably fairly common
but its ovs are rerely ssen on i.icroscopic exsainstion
ol faeces,

The following tsble, TABLE, I,, gives the
nunber of times esch par851te W&s reported, snd the
peroentage of those exsnined found to he 1n¢eoted with
it., In coumpiling this table when two or nore psrssites
were found together in the sawe individual esch
psrasite hss heen reckoned as s sepsrsate positive
finding. .

The relative frequency of the different Helminths
is such &s wight be expected frow & considerstion of
the mode of infection for each. Infection with
Nemstodes is directly due to fsecal contamination of
the soil, The ova usy be swallowed, or the larvse uay
penetrate the skin, but no intermealate host is
required to couplete the 1life cycle, When we consider
that the disposal of the night-soil anong the
natives is most cssusl, that they e&st with unwsshed
fingers and go barefoot, it is not surprising thst
-the incidence of Nematode infection swong them is high,
Both Cestodes snd Tremstodes require 1ntermeqiate
hosts to complete their life cycle, The wode of
infection is therefore. & special one and involves the
- esting of rsw or iuperfectly cooked flesh in the one
case, and the coming into contsct with water containing
the approprisaste interwediste host in the other. The
incidence of intestinal psrasites of these two classes
even where wost common is never very high, In Forto
Rica where the conditions in the rursl districts are
nost favoursable for S, msnsoni,asnd where it is known
to be endeuic, the incidence has never been found to
exceed 7,84 (HICKEY) (15), In the Fresidency of
Madrss where the Hookworm incidence spprosches 100% the
Tepeworn incidence is less than 1% (MHASKAR) (28) In this
series of East African Natives examined the incidence of
Tapeworms is 3,64 and as will be seen later the incidence
of S. ;ansoni amwong nstives from Lake Victoris Nysnzs is
over 8%. »

III. CHARACTER OF THE INFECTIONS FOUND,

Anong the 193 individuals who were found to be
hsrbouring Heliinths SINGLE, DOUBLE, TRIFLE and
QUADRUFLE INFECTIONS were present, TABLE II.




TABLE I.

" - HELMINTHS FQUND ON EXAMINING THE STQOLS IN 280 CASES,

FPARASITE. CASES -INFECTED. 4 INFECTEL
Necstor sasricsnus 146, 52 ,14.
Trichocephelus dispar, 57, 20 ,35,

: - |Strongyloides stercoralis 46, 16 .43,

178 |ascaris lunbricoides. - 27, 9 .64,

) % Oxyuris verniculsris, 1. .36,

2 ‘ _ ,

| _g 'I'ae_nia. sagi-néta. 9, 3 .21,
g Bothriocephalus latus, - 1. « 36,
18 'g Schistosoma mensoni, : © 6. 2 ,14,
LEd




A, SINGLE INFECTIONS, TABLE III,

120 or 43% of the totsl exswined had Single Infections,
All the pareasites reported were found occuring slone as
Single Infections except B, latus which occured once

only snd then as one of the menbers of & Triple Infection.-
No particulsr psrasite was relstively mo:ie couuon than
another ass a Single Infection, The order of frequency

is the ssme as in TABLE II. which gives the total
infections,

B. DOUBLE INFECTIONS. TABLE IV,

.49 natives or 17.5% of the whole had Double Infections,
These consisted in all hut 4 cases of Two leustodes.

Of the remsining 4 csses Trichoceph&lus dispear was
associsted with T, saginata in 3 cases,&nd N, swericeanus
with S, mesnsoni in 1 case, N americanus wes present

in 42 of the 49 csses,

C. TRIFLE INFECTIONS, TABLE V.

Triple Infections found numbered 21 and were present

in 7.5% of the nstives exawined. In 15 cases three
Newatodes were found together, In the remsining 6 cases
two Nematodes were associsted with S, mensoni in 3
cases, and with & Tspeworm in 3 csses, N, sauericanus wes
present in 20 cases, and the most frequent combination
was N, americanus, Trichocephalus dispsr, ard
Strongyloldes stercorslis, All the psrasites found weie
- present as menbers of a Triple Infection exc=pt O,
- vermicularis, which like B, latus wsas found once only,

D. QUADRUFLE INFECTIONS., TABLE VI.

0f Quadruple Infections there were 3 or just over
1% These infections are specially interesting &s in
these 3 cases there are present all the parssites which
were found wore thsn once, They sumngsrize strikingly
what becowmes evident when we consider the parssites
assoclated together in the different multiple infections,
There 1is here unerely & series of mathewstical
combinations, and the sppesring of & parssite in a
‘combination depends on its own frequency of incidence,
‘and is not affected by the other members of the
combination, These psrasites all seem to be sable to live
&nd flourish alongside one another, and no one of them
seens to exert an inhibitsry influence on another, The
nuiiber of Helminths & person nsy harbour in his intestine
depends therefore on the opportunity he has hed of
picking up infection.

These Multiple Infectlons dewonstrate that one to four
Nematodes can frequently be accuired &s intestinsl
parssites and that & Tapeworn or S, nansonl csn be added to
then should the gpportunity for infection occur.



TABLE II,

CHARACTER OF THE INFECTIONS FOUND.

INFECTION, n¥BerED, DD,
Single Infections, 1 20, 42,9,
Double " 49, 1?.5.
Triple " 21, 7.5.

Quadruple " 3. 1.0,
Total " 193, 68, 9.
Not Infected. a7, 31.1.

TABLE IIT,

SINGLE INFECTIQNS, 120,

_ HELMINTHS _ N,

- Necator americanus, 81,
Trichocephalus dispar. 1l6.
Strongyloides stercoralils, 15,
Ascaris lumbricoldes, 3.
Oxyuris vefnicularis. L.

© Taenla saginata, 3.

- Schistosons nsnsoni.

1.




TABLE., IV.

DOUBLE IXFECTIONS. 49, -

~

, HELMINTES, : NO,

Necator & Trichocephslus, ~ 18,

" o & Strqngyloides. ( 14,

" N & Ascaris, s 9.

- L f.:f . & S, msnsoni, . 1.
Triéﬁocé@halus‘ ' Strongyloides, 2, -

" & T, saginstsa. - 3

" & Ascaris, -~ - 2,

TABLE V.

TRIFLE INFZECTIOXNS, 21,

HELMINTHS, = , NO,

‘Necator. Ascsaris & Trichocephslus. 4.
oo S

"& Strongyloides, 3.

S " " & T, ssginats, 1.,
" n &, S, wansont, 2,
"

,_Triéhocephalué &\Strongyloides. 8.

" oo & Bothriocephalus. 1,
LA " & S.mansoni, 1.
strongyloides, Trichooe?halus & T,ssginste,
B - ) l R .

7/ .




| . TABLE VI,
. QUADRUFLE INFECTIONS. 3,

HELMINTHS, . No,

Necator, Asocaris, Strongyloides & Trichocephslus, 1.

mew » & T saginata, 1.
" " " &, S. msensoni, 1,




IV, THE INFECTIONS COINSIDERED IN RELATION TO THE
" GBOGRAFHICAL DISTRIBUTION QF THE INDIVIDUALS
EXAMINED,

The part of BAST APFRICA to which the nstives exsuiined
belonged lies roughly between the Equator and 13
degrees South, snd hetween the 34th, snd 40th., degree
of Longitude Dast of Greenwich, It is about 1300
miles long by 600 wiles hroad snd is three gusrters
of & rillion square wiles in extent,

Folitically it eibraces part of UGANDA, KENYA COLONY
(formerly British East Africa), The TANGANYIKA
TERRITORY (forieerly Gerwan Esst Africea), and
FORTUGESE EAST AFRICA, Climeticelly it lies entirely
within the Tropics, but it is divided naturslly into
three distinct regions frou: East to West. First there
~1s the low lying Cosst Belt which is flat snd moist,

- swaupy in places and extremely hot, About 100 to

150 wiles inlsnd the land rises pretty sbruptly to

& platesu verying in height frow 3000 to 8000 feet,
The Great Rift Velley clesves this plsteau from '
North to South, The surfece of this high lsnd consists
of rolling bush covered plains in which gswme of &ll
kinds sbounds, It is dry and fsirly heslthy, The hest
by day 1is not excessive and the nights sre cool, To
the West the lsnd falls sgain to the shores of the
Gresat Lskes where it is once wore hot. snd wnoist,

. Natives from &ll three regions were enrolled as Forters
usuelly at the chief towns or villages in the nore
thickly populsted districts, Mewbers of eeversl

tribes might be enrolled in the ssme town, but the
charscter of the country they occupled snd their
hsebits snd customs would be feirly siniler, In all

but 9 cases the name of the district in which esch
nan enrolled was noted,

MOMBASA, TANGA, DARESSALAAM, LINDI, and FORT AMELIA
all lie on the coast, snd vary in size from
Daressalaam with a native town of 40,000 inhsbitsnts
"to Port Amelis with & population of & few hundreds,
MOMBASA is the Fort for Kenyea Colony and is sn old
insanitary Arsb town, FORT AMELIA is in Fortuguese
East Africa., The others sre sll in Tanganyike
Territory of which DARESSALAAM is-the Capitsal, The
nstives on the Coast sre all called Swahili but they
are of nixed blood snd of meny tribes, They naturally
have been most sffected by the influences, gaod and
bad, of civilstion, NAIROBI is the capital of KENYA
COLONY, It is situated at & height of 6000 ft, above
sea level, The natives there ars WAKIKUYU an
agricultural and psastoral people, VOI lles sbout
nmidway between NAIRQOLI &nd MOMBASA snd is on the
inland high region, MOCHI and ARUSHA are on the
slopes of Mt, KILIMANJARA in the TANGANYIKA TERRITORY,
DODOMA, MOROGORO, and ITIGI are lsrge native villsges
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lying tvio or three hundred wiles inlsnd Irou
DARESSALAAM, snd sre centres for seversl large
moderstely populsated sareas, The netives here live in
thelr primitive state, weer little clothing snd suhsis¥
chiefly on real ground Irown wsize, MWANZA and KISUMU
are situated on the shorss of Lake Victoris Nysnza,

The peoples live by cnltivating the soll end fishing,
UGANDA is a British Frotectorate lying round the

Haorth of the Lake, The Bagsanda the vrincipsl tribe sre
the st intelligent of &ll the Bantu reces in East
Africa, end heve been cimilimed snd educated to sone
extent by the Missions.

The nuaher infected with Helrinths, &nd the nunber
of & Single snd Multinle Infections Iound &ciong the
natives exarnined froi esch district is civen in TABLE
VII., and the respective percenteges in TABLE VIII, The
vlaces ITroi which 6 or less individuals were exa.ined
&8s wdpht be expected form the extrewnes, The Iigures found
for the other »lsasces are fairly consistent and do not
very very widely, Acong these the highest incidence of
infection is found for MVANZA on the Lske where 11 out
of 12 or 21, 7% were infected, It is followed by UGANDA
slso in the Lske Reglon &nd LINDI on the Cosst with 88, 3%
eech, The lowest sre ITIGI and NAIROBI hoth Inland with
just over 55%. The incidence of Single Infections
corresponds very closely to that of the Total Infections
gnd varies hetween 344 sand 66,7%. Double Infections
renge betwesn 5,3% end 31,5% and vwere found for esch
of the districts we sare now considering, The Triple
Infections vary within smeller linits, between 5, 3%
and 16,7%, and were not found for DODOMA snd NAIROBI,
‘botA inland Pplsces, Quadruple Infections wers found 3
times only, twice for KISUMU end once Ior MOMBASA, heing
in 4,2% and 5.3% of the natives examined respectively,
KISUMU gives the nost consistently high retes of
MUltiple Infections, &nd for KISUMU snd MOMBASA alone do
the Multiple Infections.exceed the Single Infections, The
muaber of times esch Helminth was found among the natives
exauined from the diiferent Districts is given in TABLE IX,,
end the resgpective percentsge in TABLE X,

If we egain omit the extrewmes, the plsces Irow which 6
or less individuals were exainined, we find I, americanus,
T. dispsar, and S, stercoralis reported for esch, and A,
luwbricoides for all except two, nawely DODOMA and MOROGORO
both in the interior of The Tangsnyiks Territory, These
Tfour heliainths have therefore & universsl distribution,

The highest incidence for 1, anericsnus 1s given by LINDI
with 75% and the lowest by NAIROBI with Z¥B. 37%. NATROBI
slso zives the lowest incidence for S. stercorsalis with
2.7%, the highest for this Helwinth being MWANZA with 33, 3h.
T, disper is nost prevelent st MOMBASA on the Tosst

47, 3%, snd least so at ITIGI, inland vwith Re6% L
lunbricoides 1is the lesst comwmon of the four, Its highest

. /



TABLE, JII.

NUMBER OF TIMES SINGLE AND MULTIFLE INFECTIONS WERE
FOUND AMOXNG THE NATIVES EXAMINED FRQM THE DIFFERENT
DISTRICTS,

: NO . 1\]‘0 [y
DISTRICT. REG' IO;\\T. E-’XAI"[. IW. SI.L\]-G. DOUB 'y I‘PRJ:P. Q,UAD.

PANGA Cosst, 3, 3. 2, 1. - -
MWANZA, Leke, 12, 11. 8, 2, 1, -
UGANDA, . 12, 10. 7 1. . 2. -
LINDI,  Cosst. 12, 10. 7% 1, 2. -
MOMBASA, " 19, 15. 7. 6, L. 1.
KISUMU. Leke. 47, 5. 16/ 10.° 7. 2,

DODOME; © * Irfland., 11, 8. °~ 5. 3, -~ = . = -
‘DARESSALAAM,Coast. 63,. 43, 28, 11, 4, -
MOROGORO. Inlsnd. 16, 10, . 8, 1. 1, -
‘NAIROBI, " 2r. 15, 10. 5., - -
ITIGI, " 38, 21, 16. 2, B, -
MOGHL, © " & & o m - o
PORT AMELIA.Cosst, 2 1, 1, = = =
ARUSHA, Inlsnd, 2. 1, 1, - - -

CVOIe o M e T e e -




TABLE VIII,

FPERCENTAGE OF SINGLE AND MULTIFLE INFECTIONS FOTUND ALONG
THE HJATIVES EXAMIWED FROM THE DIFFIRENT DISTRICTS.

Ho. po B po »
DISTRICT. REGION, EXAM, INF. SING, DOUB, TRIE., QUAD,

TANGA, Cosst. 3. 100. 66,7 33.3 - -
MWANZA, Lake, 12, 91.7.56,7., 1647, 8.3 -
UGANDA., " 12, 83.3,58, 3 8e3.16,7 -

LI:NDI. CO&St. 12. 88. 5058. 3. 8, 3016.7 b
_MOMBASA., " - 19,  78.9 36,8 3L.5 5.3

N

5
KISUMU, Leke. 47, 74,4 34,0 21,3 14,9 4.2
DODOMA, Inlend. 1l.  72.7 45.4 27,2 - -
DARESSALAAM,Coast. 63. 68,2 44,4 17,5 6,3, -
MOROGORO, Inlsnd, 16,  62.6 50,0 5,3 6,2 -

. NAIROBI, " 27,  55.5 37,0 18.5 - -
ITIGI, " 38; 55,2 42,1 5.3, 7.8 -
MOCHI, " 6.- 50.0 - 50,0 - -
FORT AMELIA.Cosst. 2. 50.0 58,0 ' - - -
ARUSHA, Inlsnd. 2.  50.0 50,0 - - -
VoI. | " 1 - - - - -
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FORTAMELIA. Cosst. 2, 1. 1, W50, 1,00,
ARU SHA., Inlend, 2 1
1

7

TABLy XI,

AV.EP.A\IL: HURIDER OF LIFFIRENT HILITITHIC INFECT10LS FER
TDIVIDUAL LIFSCTED FOR SACH OF THE DIFPERENT DISTRICTS,

o, Jdo, o, AVERAGE ALAVERAGL.
BISTRICT, REGINN., EXAM, INF, HELM, Fer FLRSQN ey FIRSOI
: Found EXAMINED, I.73CTED,

TANGA., Coest, 3. 3. 2. W57, . 57,
MWANZA. Leke, 18, 11. 15, 1,25, R
UGANDA,  Lake. 12, 10, 15, 1.25, 1.50.
LINDI,  Coast. 1R, ‘10, 15, 1.25. 1.50,
MOMBASA. Cosst, 19. | .15, 26. 1,37, 1,75,
KISULU, ke, 47, 35. 65, 1,28, | 1.56,

DODOMA.  Inland., 11, ~ 8. 11, 1.00. 1e 37

‘DARESSALAAM, Cosst. 63, = 43, 62, . 98. 1.44,

MOROGORO, Inland, 16, = 10, 13, .81, 1.70.
JATROBI, " R7, 15, 20, 74~ 1. 33,
ITIGI, " 33. 21, 29, .76, 1.%8.

MOCHI. "

VoI, "
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incidence is resched &t KISUMU 21,3% .0 vernicularis
send B. latus were &s slresdy mentioned each

reported only onece, The foruer was found in &

nstive of MWANZA and the latter in s nstive of
DARESSALAAM, T. seginsta was not reported for

every Histrict, but the districts for which it is
reported are widely scattered snd¢ fairly
representative oi the country. ExXcept for MOCHI for
which it was found once aivong 6 nutives exawined, the
incidence is under 10%, S. mansoni was found 6 tiues,
Once for ITIGI, once for MWANZA snd four tiies for
KISUMU, and not &t &ll ror the Co&st, The rete of
incidence for both MWANZA snd KISUMU, hoth on the
shores of LAKE VICTORIA NYANZA is just over 8%,

If the number of sepsarste Heluinthic Infections
found for esch individual exsaiined frow one district
be added &snd tne totel divided by the nuwber of
Individusals exsu:ined, the sverasge nuwhsr ol sepsrsate
Heliinthic Infections yer netive of thet district is
obtained, Siwilerly by dividing the total by the
number of n&tives Iound infected the aversge nunber
of sepearsate Heliinthic Inlections per nstive infected
is obtained, The figures for each District are given
in TABLE XT, .

The Districis from which 6 or fewer nstives were
exsinined again fsll to the extre.es, Auong the
‘remsinder KISUMU gilves the highest aversge of sepsrste
Heluinthic Inrections, both »er psrson exsinined snd per
rerson intfected,y naiely le38 &nd 1,35 respectively,
MOMBASA almost equals it., As hes already been seen
KISUMU and MOMBASA were the only plices where the
nuaber of Multiple Inlections exceeded the nuuber
of Single Infections, MORQGORQ, NAIRCBI snd ITIGI give
the lowest filpures, snd they do not very Ifroa one
snothier by wore then .07, snd so &re very constent,
aversging ,77 and 1,34 respectively,

V., THE INCIDENCE AND INTBISITY QOF THE HEIMINTHIC
INFECTIONS Il THE CQAST, INLAND AND LAKE REGIONS
RESFECTIVELY.

If the Heluninthic Infections found in the Nastives
examined frou esch of the several Districts be now
grouped together under their respective Regions, the
incidence snd intensity of the Infections in esch of
the three Regions ngy be coupsared.

TABLE XII., gives the total nuwber infected in esch

Region and the nuuber of Single and Multiple Infections
found, ‘
TABLE XII].gives the respective percentsges, In Tehle XIV.



g TABLE XIT

: NUMBER OF TIMES SINGLE AND MULTIFLE INFECTIONS WERE
? FQUAD ANMONG THE NATIVES EXAMINED FROM EACH OF THE THREE
REGIOJNS, COAST™, IJLAUDY AND LAKE,

A Lo e 1o G, P2

Ty

REGION. EXANINED, INFECTED. SINGLE, DOUBLE TRIFLE QUADRU?%

LAKE,. 71, 56, '3l, 13, 10. 2.

COAST, 99, 72, 45, 19, 7. 1.

INLAND, 101. 88, 40, 14 4, -
TABLE XIII,

FPERCENTAGE INFICTED IV EACH OF THE THREE REGIONS AND
FERCENTAGE OF SINGLE AND MULTIFLE INFECTIONS,

No., 5 A % % 3
REGION, EXAMINED, INFECTED. SINGLE, DOUBLE TRIFLE QUADRUET
R | !
it .  LAKE, 71, 78.8 43,7, 18,3, 1l4.1. 2.7,
~ COAST.  99. 72,7,  45.4. 19,2 7,1. 1,0.
;. INLAND, 101, . 57.4, %9.6.  13.8  4.0. -

- m -
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TABLE XVI.

AVERAGE OF DIFFERENT HELM

NTHIC INFECTIONS FER

INDIVIDUAL EXAMINED AMD FER INDIVIDUAL INFECTED
FOR EACH REGION,

2/

. - NG, AVERAGE AVE?‘GE
REGION, EXAMINED,  INFECTED. HELMINTHS.Fer Te
£LREON  BERSON
EXAMINED, I'[FECTED,
_Lake. | 71, 56, 95.  1.35. 1,67,
COAST, 99, 72, 106 1,07 1.453,
II\ILAI\J}D. 101. 580 80. (] 79. l, 58.
AVERAGE.  271. 186, 281. 1,04, 1.51.
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the number of times sach Helwinth was found is given,
snd in TABLE XV, the percentage infected with each.
TABLE .XVI, shows the aversge number of different

- Helminthic Infections found per person exsmined and

per person infected for the three Regilons,

From these tables it is evident that the natives
of the Lske Region are the uost heavily infected with
Heluinths, that those living on the Coast sre slmost

a8 heavily infected, and that those living in the

high inlsnd regions have the lightest rate of infection,
In round numbers 50% of the natives living inlands
harbour Helminths, 70% of those living on the Coast,

snd 80% of those in the reglon of the Lske, Multiple
Infections are twice as commuon at the Lake as they.

are Inlsnd, N. anericanus is rather nore prevalent

on the Coast thasn at the Lake ., All the other Helminths
except B, latus, which wss found once only and in a
netive of DARESSALAAM, scre nost prevalent at the Lake,

S, wmensonil 1s found the re &lmost exclusively, and was
not found once for the "oast, The number of different
Heluinthic Infections found on the aversge for esch -
individual infected is also greatest for the region

of the Lake where it is 1,67, Taking the aversge

for the whole country there is one Heluminthic infection
for every individual, and the expectation of different
Helnminths per individusal infected i1s 1,5,

'VI. BRIEF ACCOUNT OF ‘HE VARIQUS HELMINTHS MENT TONED,

The dl&gnOuth features of the perssitic Heluminths sare
to be found in the various standard works on
parasitology. For convenience & brief account 1s here
glven of the general chsr:icteristics and 'life history
of the vsasrious Helminths mnentioned in this psper,

The pathological condition the presence of these
pareasites may producs, snd Bhe appropriste
prophylsctic messures and nethods of treatment are
also indicated.

A, FARASITIC NEMATQDA,
1, NECATOR AMERICANUS. STILES 19203,

Necator awericanue wss discovered in Anerica by Stiles
in 1903, and it was considered at Iirst to be peculiar
to the New World, Ankylostomsa duodensle heing the
0ld World foriu. It has now been shown that the renge of
N, anmericsnus is very wlde, and nuch of the esrly work
done on Ankylostoiriasis probably . refers to this
verasite, It a&lone occurs in Centrsl snd South America,

- It was found by LO0OSS (21) to be the only type present

auiong the pigmies of Central Africa, &and in exsmining
raterial frow West Africa, Uganda and East A¢rica
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LETFER (20) found only N, anericanus, The two
parssites occur together in Indis snd Burma, _
MHASKAR (23) states that in the Tanjore and Msdura
districts in the Madras Fresidency the Hookworm..
infection anong the coolies is nesrly 1004. Both
species occur, N, americanus in &luost every
individual and A, duodensle in 10% of the pecple
in the Msdurs district and in 80% of the people

in the Tenjore district, A duodenale seems to he
the only type present in Europe,igypt and Chins,
DARLING (12) considers that in the 0ld World the
two species of Hookworn &re to be found together
at the Tropic of Csncer; to the north of this,A, ,
duodensle predomninates snd to the south N. asnericanus., .-
Both types sre probgbly impeortations into Americas, '
A, duodenale entering froi. the Bast, and N, -
arnericsnus being carried over by Negro slasves from
West Africs, :

N, swericanus 1s a cylindrical non- segmented worm
(Fig. 4.) white or sewnl transparent in colour unless .
when gorged with blood when it sppears reddish, The
head is very narrow and pointed end terminstes in &
s1.811 spherical wouth cepsule, The outlet of the
dorsal glsnd forms a conicsl tooth-like projection
rising frown the floor of the mouth and on the
" ventrsl edge two pairs of chitinous semilunar

plates are to be seen (Fig,7.B) The nale is 7,mm,

to 9, long &nd 3mm, broad (MANSON) (R2) The

posterior end of the male expands into & bursa
copulatrix supported by chitinous rays. The dorssl

rey branches at its base into divergent erms with.
bipartite tips (FigB.Db.) The spicules are two in
nuwiber snd sre long snd curved,The fensle is rather
larger then the wsale and neasures 9mw, to llumm, in
length by, 4um, in breadth (Manson), The body ends
posteriorly in & spike, The veagina opens sbout lmum,

in front of the middle of the length of the body,

The ova are clear snd trenspsrent with & swooth -
envelope, snd usually show 4 or 8 light grey segments
(Pig. 1. b) They sre an elongated oval shspe &nd
messure 64'4/ to '75,4. in length &and 36,& to 4-0/» in breadth,
(MANSON) . ‘ _—

Some of the differentisl characters of N, anericenus
snd A, duodenale sre to be mede out with the naked
eye. The Necstor.is shorter and mnore slender than the
Ankylostone, snd has & prominent dorsal curve at the
anterior end which in the Ankylostone 1s not marked.
Should & pair be found in conjugation as sometimes
hsppens when stools are exauined after an snthelmintic
the chsrscteristic Gaiuis position will be seen, but the
wale Necator is fastened to the femsle in front of the
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nddule of the length of her body, while the nsale
Ankylostowne is fastened behind the wriddle of the

body of the femsmle of its species., This is due to

the different position of the femsle genitsl opening

in the two species, The n:le Necator is much more = = *
slender than the femsale while the msle Ankylostoms
aluost equals the femsle in thickness, With the
microscope the buccal cavity of the Ankylostome

is seen to be furnished with two palrs of hook-like:
teeth on the ventral edge, (Fig 7. 8) In the Necator
these are replsced by senilunar plstes and the

dorsal "tooth" is conspicuous, The caudsl burss of the
male Ankylastome 1s less deeply indented snd is
terdigitate. (Fig 8.a) The eggs of the Hecstor are
slightly larger than the eggs of the Ankylostowe (Fig, la)

The life history of the two species seems to be
similar, though A, duoden&le spresrs to be a peresite
of man alone vhlle Ne awericanus has'been found to
occur in anthropoid spes.

The sdult wormws live in the small intestine ususally
in the upper part of the jejunum, In nmaking Fost -
Mortem Examinations I hsve never found the worms in
the dwodenuii,but in subjects recently dead I heve-
often found then riruly adherent in lerge numbers to
the mucous nenbrame of the jejunun, The lowest position
in which I found them attsched was at a disteance of
9 feet from the pylorus, The worms sre evidently given
to shifting their hold frequently as their disused
sites can be deen in the nucous wenbrsme as minute
extravasation of blood,

: The femsle lays her eggs in the intestine and they
- pass out in the faeces, and in about 24 hours a
" rhabditiform lsrvae hatch out, The larvae in the-
course of & week moult twice snd then ericyst, In

e be swallowed &nd so reach the
?ﬁ%gsigﬁg? %gighggg believed to be the usual
and indeed the only route of infection until 1897
when I00SS (21l) working with the larvae of A,
duodenale accidently infected hlmself by sllowing
goue of them to come into contact with his hend,
. To him belongs the credit of working out and definitely
. establishing this hitherto unknown phase of their
- 1ife history . He showed that the larvae can penetrate
the healthy huusn skin &nd pass into the subcutaneous
tissue, There they enter the capillaries &nd lymph
vessels and sre carried to the lungs &and enter
the alr vesicles., They pass by way of the bronchl and
traches to the oesophagus and thence to the stomsch and
intestines, This is now believed to be the wmost
important route 6f infection. LOOSS considers that



90% ©f the larvee reach intestines by way of the

» trachea ard aesophagus. A week af'ter reaching the
-intestine:the larvae moult for the third tine, and

7 days later moult asgain.They now grow repidly, snd

in about 5 weeks after reaching the intestine become adulk

insles asnd females,

, The disease produced by these parssites, 1ts
diagnosis and treatment will be considered in Fsrt B,

2, TRICHOCEFHALUS DISFAR. LINNAEUS 1787.
(Trichuris trichiura.Whipwormn)

This perssite has & very wide distribution and is found
all over the world in both teuperate snd tropic zones,
It was present in 20,35% of uy cases, in East AFRICA.
It has a very charsacteristic shape, the anterior part
of the body being long and thresd-like while the
vosterior part is uwuch thicker (Fig.6). The nsle
wegsures 40, to 45um, in length, end the posterior

- part of the body is colled into & spirsl, The closaca
~froii which & single spicule with a long retractile

~ shesth protrudes is teri:iinal. The feusle varies fron
35,.,mm, to 59 mu, in length and the body 1s slwost
straight, The snus 1s subterwinal snd the vagilna opens
-nes&r the junction of the snterior filiform part with
the thicker posterior part of the body, The snterio
pert is longer than the posterior psrt in the o
proportion of about 2 to 1,

The eggs nessure 50 by R2u (Manson) sre brown in
colour and sre essily distinguished from &1l other
intestinal ova by their having & clear psle body at

each pole, (Fig.l.d.) The ove are unsegmented when they

are passed and they have to spend many wonths in water
‘before the embryo is developed, Infection is direct and
the worm is meature within a month of the ripe embryo-

" containing egg being ingested, The usual hseblteat is

the caecul, Usually they lie loose but they sre supposed

to be &ble to fix themselves to the intestinal wall
" by transfixing & fold of the nucous menbrsre with thelr

" long necks,

So far no cefinite pathologicsel signifiicence has been
proved for them, They sy be expelled occasionslly by
wsle fern, s&ntonin or oil of chenopodium &aduinistered
for other wormns, but none of these drugs can be
considered specific. No satisfactory enthelmintic for

this pearaslte is known,

FrophylaXié consists in msintalning a pure water supply,

3. STRONGYLOIDES STERCORALIS. BAVAY 1876,

The larvee of this perssite were found in the fsaeces



of 46 individusls, that is in 16.4% of the natives
exawined, The acult male has not been discovered, The
female &alone is known, It is & siell slender worn
measuring 2r, to 3mm, in length by ,03um, in breadth,
end its wost distinctive feature is a string of 5 or .
6 elipsoidal eggs visible about the centre of the body.
(MANSON) (Fig.10a). It penetrates deeply into the nucous
Menmbreaie of the intestinal wall and there deposits the
egzs, which develope into larvae before leaving the
intestine, The ova are not found in the faeces unless
after violent purgation, It is the actively woving lsrvel
forms which &re found ®fi the nicroscopic exauinstion

of & fresh preparstion, These are long, slender and
transparent and have a rounded head &nd & sharply
pointed tail. (Fig 10,Db) They uneasure ,2um, to ,3mu., in
length, ami ,01l3 mm. in breadth.(MANSON), The only '
rhabditiforu lsrvee with which they wmight be confused
&re the larvee of the Hookworms, but these are only to
"be found in stools which heve heen kept under suitable
conditions for & dsy or two., The rhabditiformu lsrvsae
reesch the soil with the feaeces, and if it is cold &nd
conditions sre unfavourable they chsnge into filiforwm
lervae, and are capable of penetrating the tissues of
msn ard msking their way through the lungs and trachea
to the intestine where they become sadult worus, If
however, it is warnm end wmoist the rhebditiforn larvae
develope sexusl charscters, copulsate gnd the fertilized
fersle lays eggs, These hatch into filiform lsrvae which
are cspseble of piercing the tissues, '

" The geogrephical distribution of S, Stercoralis is
practically coextensive with that of the Hookworis, and
they are often found together, : o

The pathological significance of this par&sipe has_not
yet been ascertasined, and no satisfactory antheluintic
is known., : :

infection is brought about by faecal contamin&tiqﬁ
of the soil, &and prophylsctic we&esures unust be directed
towards obviating such contsminatlon, :

4. ASCARIS LUMBRICOIDES, LINNAEMS, 1758,
(ROUND WORM).

This worm which is one of the largest lemstodes
parasitic in wan is to be found everywhere frow the
Arctic Circle to the Equator, In temperate climates
the incidence is not high, and it is found principally
in children, Among nativ; raoes.in troplca} countries
it is very common, ACTON"found it present in 9% of the-
Indisn nilitsry labourers he exsaiined §n Mesopotemis.
It was present in sbout 10% of the natives I examined
in East Africs. H,C.de SOUZA ARAUJO (R) reports that

YA




he 1s finding it in between 90% &and 1004 of the
coloured resces in theState of Parsns 1n Brazil,

A, luimbricoldes is cylindrical in shape snd tepers
st both ends.(Fig, 9.a. and b) The body is greyish
in colour and hss & stristed cuticle which is sonewhat
elestic and shows two wall nsrked lsteral lines, -
The heed is swmall and the mouth hss & cleft upper 1lip
end & single lower lip (Fig. 9.d.) All three lips °
~are finely denticulste, The usle messures 15 cm, _
to 17cu, in length snd 4mm, in breadth, The posterior
extrenity 1ls strongly curved snd there sre two well
nerked spicules, (Fig.9c.) The snus is subterminsl,
The fensle is much lerger then the nesle being usually
”5cm, in length but it usy attain & length of 40cn,
The posterior pert of the hody is relstively straight -
and has no spicules, The genitsal opening is in the
enterior third of the body snd owens ventrally. The
ovaries are long and convoluted snd cen ususlly be seen
through the senl- treansparent cuticle,

A7

The ova are elipticsl and nessure 90, - 75p by 40€u'~.
e

- SOFKMANSON), They have & rough surfsace snd & multip
outline snd sasre stained & d&rk brown with bile,
Unfertilized eggs esre frequently seen, The contents
of these are more roughly grenular thsn the contents
of the fertilized eggs and the rough outer layer is
nuch less conspicuous, (Pig. I.e.f.)

If the ova sare kept warn end noist the embryo
developes in the course of & few wonths, Dissicstion
or freezing suspends developuent but does not destroy
life., The ewbryo does not bresk through the shell &nd
cen remain slive it is believed for &hout 5 years, When
the ripe enbryo- containing egg hss been swellowed and
hes resched the slimentary cansl of the host, the
enbryo bresks through the shell, Until recently it wsas
supposed that the enbryo coumpleted its developement in
the intestinegyand becane sexualy wature in about a
‘montlh, Recent 1lnvestigstions go to show that the life
history is wore conplex, In experimental snimsls fed on
ripe ova it is found that the larvae on hstching out frowm
the shell leave the intestine &snd make their way to the
liver snd lungs where they appesr on &bout the 7th day,
On the 8th day they sppesr in the trsches snd on the 9th
they begin to travel down the aliasentsry cansl to the
colon snd csecui, This route probshly is followed in men
s1lso, The larvae heve been seen in. the lungs but the
coiplete transition hss not yet been treced out, .

The nuaber found together in the intestine in
teuperste cliuetes is usually swall, In the tropics large
" nusbers nay be Found, I ha&ve on several occasions reanoved
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between 30 and 40 frow the intestine post wortern,

The worms sre sonetlies psassed spontaneously at the
gnus, &nd less cowuwnly &t the mouth or nose, This
perusite is of considersble psthologicel inportance
It wsy enter and block the dile duct: it mwey penetrste
the intestinel wall, pass into the peritoneun snd

set up poritonitis, A knot of thewm heve been known to
obstruct the bowel, Their presence’in the intestine
a8y cause nsusesg, dyspepsis, welgens, snsewis snd
wglutrition, snd way »roduce nervous disturbsnces in
children, '

WTONIN 1s the wmost efficient anthelainthic, Grs., 5
followed by & purgetive, and given on esch of two
alternste wornings reiroved all the woruns in esch of.
iy csases,

The best prophylectic is pure drinking water, snd in
the tropics where tie night-soll way heve been used ss
ngnure, - &ll vegetables should be boiled or cereiully
washed with boiled wuter, ‘

#

5, OXYURIS VERMICULARIS. DLINNABUS. 1767, (Thresdworn).

This parsasite has a universal distribution, and is s very
comuon paresite of children,

The ove sre rerely seen on widcroscoplic exsiinstion of
the stools, They were founcd once only in the fseceés of
the 280 Hest African netives exswmined, MHASKAR (23) found
them in the faeces of 14 of 605 individusls examined
in Indis, slthough the &dult woruns were obtained in
99% of a series of 1700 convicts in the ssie district
wno hsd received trestient,

The sdult worns sre white in colour, snd heve a
stristed cuticle which projects outveirds frowu: the
senterior part of the body ss flanges. (Fig.5). The lips
sre thin snd retrectile esnd the oesophsgus is lerge
end is provided with & bulb, The usle nessures 2-5Sur,
in length . (MANSON), The posterior part of the body
is spirslly curved end shows 6 papillae, &énd the
spicule is single and hooklike, The &dult nele is
difficult to find &s 1t uss&lly dies sfter inpregneating
the feusle, The feunele 1s larger and nwessures up to
10 ww, in length. The tail is long &nd pointed and the
snus is situsted sbout 2mu, Irow the tip, The vulva is
situsted in the snterior third of the body.

The ususl habitat is the caecuiu, When the fenwgle is
ready to lay the eggs it trevels down to the l?wer prrt
of the intestine snd deposits the eggs in the fseces.
Thege sre glossy snd ovsel én shaspe but sre slightly
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flattened on one side., (Fig.l.g.) They hsve double
contoured rstner thin walls end nessure 50-54.. by
20-27m (MANSQN), When fresh they cont&in s clear
non- granulsar ewbryo which lster becones coiled and
nemptode-like, The embryo is alwmost fully develloped
- wnen the ova are passed, but it does not lesve its
shell until it reaches the stomsch of its host.
There the shell is digested &nd the lerva:escsepes.
It travels dovn the sngll intestine undergoing

& series of woults snd attains msturity.

The feunsles sometines escspe spontaneously
at the snus snd sy wander into the vagine or urethrs,
The irritsation this wardering involves provokes .
scratching snd the ove nsy be conveyed hy the fingers
to the mouth snd re-infection secured, The continued
rresence of these perasites in the intestine &y
glve rise to reflex wental disturbances asnd to ansaseuis,
The scratching caused by the irritstion of the wandering
fensles ney pProduce sn eczenstdoms condition of the
skin, Trestient consists first of &ll in yreventing
reinfsctlion., The worms in the caecum csnnot be
directly attacked, but an gperient from time to time
and- && occasional snthelmintic enews of sslt &nd wster,
or water containing & few drops of the Tincture of
Ferchloride of Iron to wash out the worms in the
rectum will gradually reduce their nuwnber end in time
~clear then altogether, IEnemstas of Infusion of {Quassis
are slso found useful,

B. CHESTODA.
1, TAENIA SAGINATA. GROEZE, 1872.

Te séginata is one of the comuonest tapeworis .
perssitic in wen, It is found in &1l pasrts of the world
where rsw or irperfectly cooked besf is esten, In
Abyssinia snd in the North West Frovinces of Indis

it is exceedingly comwon, In America and in Western,

. Europe it is coipsrstively rsare,

This tepeworiw when entire messures frow 4 to 10 netres
in length, The scolex is pear shsped and is furnished
with 4 henispherical suckers which sre of' ten pigmented,
There is no rostelluu or hooks such &s sre found on the
scolex of T.solium. A snell sucker-like organ replsces
the rostellun. (Fig.ll.ah. ) The neck is loung &nd thin,
The proglottides often nuaber 1200, &nd when msture
messure 16-20mi, in length by 4~7wi. in bresdth.

The genital pores &re marginel snd alterna@e fairly
regularly, and the uterine brsnches sre fairly nunerous
nuwbering 20 to 35, In T, solium the branches number

from 7 to 10, (Fig.1l2 a.b.)
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The ovsas are ov@id,30—40ﬁ,long and 20-30m in dismeter,
(MANSON) . The shell is double: the outer, the shell
proper, is thin and.transpsrent, snd the inner, the
euwbryophore, is thick and redislly striated. Inside
the shells is the onchosphere snd in it three peirs
of eirbryonic hooklets cen be usde out, (Fig.2,b,) The
three pairs of hooklets diverge rather wore widely ’
in the ova of T, sggingta than in the ove of T, solium,
end the shell of T,ssginata is the .ore trenspsrent
but in actusl prectice it is not essy to distinguish
between the ove of the two species (Fig.2 &)

The ripe proglottides are passed, snd then they break
up, arxd the ove i.ay be swalloued by the ox in grazing,
The onchospheres sre set free in the &linentery csnsl
of' the ox,bore through the w&ll of the intestine and
ere carried to the wuscles of the body where they
develope into cysticerci, Developewent does not proceed
further unless they s&re ingested by wsn the definitive
host, In the stoiach of .sn the scolex is libersted and
pssses to the sagll intestine where it fixes itself
to the wall by mesns of its suckers,

This parasite is rarely dengerous, though it nay
sometines give rise to abdowningl psin or occssionally
Produce soi.e anseixis, The etheresel extract of wsle fern
is the most efficlent sntheluintic sgalnst this
paresite,

- Fropoylexis consists in thoroughly cooking &ll beef
to be eaten, snd in burning s&ll segients psassed,

2, DI~-BQTHRIQCEFHALUS LATUS. LINNAEUS. 1748,

[

This peresite was zet with in only one of ny csses, It isj

less common than T, ssginats but it is widely distributed
throughout the 0ld World. C

The sdult tspeworm inhebits the swsll intestine of .
men and also of the dog and cat., It way a&ttain & length
of 10 wetres, and it is essily distinguishsble from
the other tepeworis of msn DY the grest bresdth snd
relstive shortness of its proglottides. These nay
nuither 4000, The scolex is oblong and &bout Jmwi, in
length, It has two longitudinal grooves extending the
full length of the hesd and no suckers, rostellusn or
hooklets. (Fig.ll.c) The nsature segients &re thin and .
" flat st the wsrgins but the centrsl portion is bulgzed out
by the uterus which convoluted snd distended with eggs
lies wedislly, The genitsl pore also is wedisn, (Fig.12 c)

The ova wessure 70p by 40 (MANSON) They are ovoid,
~translucent and dsrk green in colour, &nd the shell 1s
snooth snd operculated. (Fig.2.c) Two intermediery hosts
are recquired to conplete the life cycle, The egg on

i
i
i
i
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ouiné into contact with wster gives exit to a
coracidium which is & cilisted onohosphere contained
within an ewbryonic envelope. In two or three days
the onchosphere escspes I{rom: the envelope snd is -
ingested by certain iresh wster crustsces, in the
intestinal cansl of which it remnsins for tvo or three
weeks and is transrioried into & procercoid lsarvs,
an elongated sphere finely clothed with heirs, When
~ingested by Iresh water fishes the larvae sre
libersted, They venetrete the stonsch well and finslly
becoire encysted in the nusculsr tissue of these
‘Iishes as plerocercoid lsirvse. When ingested by men
with raw or inperfectly cooked Iish they develope
into the sadult bothriocephslus in the intestinsl
canel, (MANSOI)

- This tepeworin ity inhsbit the intestine without
Producing sny ill erfects, but occsessicneally it nsy
glive rise to a very profound snseils,

Trestoent is ss for other tspeworms snd QPOthl&XiS
consists in thoroughly cooking &ll fish, .

C. TREMATODA,
SCHISTOSOMA MANSONI, SAMBON, 1907, -

Schistosona usnsoni weas the only Treumetode the. .
ova of which were found in the stools of the 280
Iast African nstives exeanined, It occurred in 6 csases,
TRE distribution of this p&rasite is & tropiceal
vone snd is st present soumewhat linited, but it is
fesred that 1ts renge w&y bHe extended, Miss FORTER
(24) reports finding it in netives living in
- Johannesburg, So far no authentic indlgenous case
has been reported in Indisa, (KEMF and GRAVELY 17).

It is found in Centr:1l Af:icae, South Ainerice and the
West Indies., Tiike Necator siericsanus it is probably

of West Africsn origin snd was taren over to America
by the negroes snd I .und there & sultasble intermediate
host,

The male is white in colour, isg shout 1 ci, long and
hes & cylindricsl sppesrance owing to the body being
folded round ventrally to form the gynaecophoric canal
in which the longer and more slender fensle 1is
carried., There 1s an orsl ¢nd a ventrsl sucker snd the
outer surfsce oi the body benind the ventrsal sucker
is covered with wert-lixe tubercles, The two suckers
sre set close together, The alimentary canal coiivences
et the level of the oral sucker snd bifurcstes &t the
1evel of the ventral sucker, The two parts unite




sgain while still in the anterior hslf of the body
to fori: & single wedien intestinal trsct, (Pig.138)

The fenigle is dsrker in colour then the iele and
negsures l,Scm, in length, (Fig,13s), The riddle portion
is enfolded in the gynsecophoric censl of the nsle
while the extrei:lties of the body sre free, The genitel
opening in hoth sexes is plsced innedisately posterior
to. the ventral sucker,

The »sresites inhehit the portel snd zesenteric
velins, When the rensle is resdy to lay the eszgs it
leaves the nale snd »roce . ds to the ultiuste venules
in the wall of the rectui and deposits the eggs in the
subnucous tissue, They sooner or lster psss out -.ith
the fseces, The oOVs uSssure l5%ﬁ by 56p (HMAISO ) are
oval in shspe &nd sre charscterised by s very definite
laterel spine, In S, hsemsmtobiwe this spine is terwinal
&nd in 8, jesponicur it is wanting . (Fig Z.a.b.c.)

The egg when pessed conteins & cilisted udrscidium
which i the egg is in contect with water escgpes and
swiws freely sbout, Tne siracidiuw enters & Iresh water
snail snd forus sporocysts. The sporocysts nigraste to the
liver snd nultiply by fission snd then within the
sporocyst lnnumershle bifid-teiled cercerise’ .
develove, Thesge on waturing escspe into the water and
nmay penetrsaste the skin of sore suiteble vertshrste host,
They proceed by way of the lynphetics and blood vessels
to the liver and in ahout six weeks &attain sexusl
nsturity, (MANSCN).

The presence of the ova in the well® of the rectum gives
rise to considerable inflasmation, end the stools nay
contain blood end mucus, In severe cases the infiltrstion
of the tissuses round the rectun ey give rise to tuwour
like swellings. The ova &re so.etlies deposited in the
liver snd produce & fori. of cirrhosis, or they .ay csuse
pheunonisa through being deyosited 1n the lungs,

The danege done to the tissues by S, nensoni and its
ove is not slvays sepsrsble &nd sore bernsnent dausage
ususlly remsins, Further damsge cen be prevented_however
by destroying the &adult worns snd th@ ovs, A sstisTsctory
wethod of doilng this vias introduced in 1912 by
CHRISTOFHERSON (6) working et Khartuw, He found that
intrsvenous injections of Antimony tertrste lkilled the
sdult worms ayxi the ove ol both S. haematobiun_and Se
wensoni, He gives %gr. in 40-50 winims of sterile norusl
seline intprsvenously every other ..orning 3 to 4 hours before




the first meal, The dose is increased by 3g8r.every
injection until g wmaxinun of 2-24grs, is resached.
This dome is msintained until 20-25 grs. hsve bheen

given. If more of the drug is required he recomuends
an interval and then & second course, Among csses
exeanined two yetrs alfter this trestrnent he found no
relapses, He considers thst Antimony tartrste hss

- a profound snd specific effect on Schistosoms in
all stages snd kills the =zdult vorwms in situ, the
eubryo in the ove in the wall of the bladder or
rectum,and the ndracidium. Antiluetin and Colloidal
Antinony have been Tound to have the ssie sction,
but they &sre not so convenient in the Tropics &as
Antiluetin is difficult to obtain and Colloidal
Antimony requires to he Ifreshly »revared &s it is.
not steble.

To svold imgection in countries where this
perasite 1s present & pure witer supply is necessary
end 1t is well to refrain fron wading or bething in
ponds and streaus, . g

V1l, CONCLUSIORXNS,

Heluinthic intestinsl infections sre widely
distributed snd exceedingly coruuon saicong the
netives of East Airica, ‘

They are nost frequent in the Lake Region, s&lmost
equally so on the Cosast, and are lesst comon in the
high-lying Inlénd Region,

Infections with one, two or iore parasites occur,
The ove of four sepsrate Heliinths wviere found in s
single stool, Multiple infecdtions cre nost cowmmon in
the Leke Region,

Neustode infections sre the wuost Irequent. Hecator
siericenus ‘is the most common Hemetode, It is present
in all parts of the country hut is wmost prevelent
on. the Cosst, It constitutes & serious senace to the
he&slth of the comwaunity. Ascaris luwbricoides,
Trichocephalus disper, Strongyloldes stercoralis &and
Oxyuris verniculeris are &lso found, &nd &re very
cormion end widely distributed. Though offering & less
serious wmenace to heslth than Jdecator amerlcanus
the elinination of these parasites Iroi. the huwsn
intestine is none the less desirsble,

Infestation with Cestodes 1s fairly connon, the
most Prequent Tepeworn being T. seginata, Bothriocephalus
latus is occesionally found,
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Infection with the Tremstode, Schistosons nsnsoni

is found principally in nstives froa the shores of
Lake Victoris Iysnza where it appears to be encenic.
It wes found also in ne case coiing fromw &an 1nland
ﬁmft of the Tengenyikse Territory.

This extrene prevelence of Intestinal Helilnths
is of great econoule inportance, not perhsps in
that they obviously swell the desth rete, but in ;
that they reduce the elfriciency of large nuiuhers of |
the population snd render thei: nore lisble slso to
fall victiiss to sone other disesuse,

The rete of infection with these psreasites is kept
up by the promiscuous habits ol the nstives in the
disposel of rseces. This 1s &llowed to contawinate
the surface of the soll, w&ter gnd vegetstion,

Soie of those harbouring Intestinsl Helainths show
syLrptomws of malnutrition end aneends, Meny sre
spparently in good heslth &nd do not obviously suggest
that they &re disserinating Helninthic ova
continuously end widely.

Before any sres can be consldered to be hsslthy,
the native in thet sres nust be instructed in the
sanitary disposel of faeces, £¢nd it should be seen ,
thet these instructions &are carried out, The stools |
of esch individuasl should be ex&uined &nd those
whose stools contain ova should receive appropriste
antheluintic treatment,
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B, SOME OBSERVATIONS OF THE TREATMENT OF HOOQKWORM
DISZASE,

"I. A SHORT ACCOUNT OF HOOKWORM DISEASE,ITS MORBID
ANATOMY, SYMFTOMS, FROGIOSIS AND DIAGNOSIS.

Hookwori: Disease or Ankylostoniasis asg 1t wsas
generally called prior to the discovery of HNecator
sxericanus is s diseasse which when gevere is
charscterised by anaeula, cardiac 1nconpetence, and
oedeme, and which is due to the presence in the
sLall inteutjne of Ankylostoiia duodensle or of
Necaror americanus.,

MORBID AJATOIY .- The condition Ffound post wortem
is that of & severe anaenis, The heert is dilsted snd
flabby, &ll the or;sns sre snaeidic snd show fatty
degeneration and there is usually fluid in the
serous cavities, As &already ientioned, if the subject
has been dead for & few hours only, the worms will be
found firuly adherent to the nucous newbrai.e of the
jejunumy but if some interval has elspsed since death
they will be found lying free in the nucus in the
lunen of the bowel, end thelr recent pleaces of
sttechment cen be seen &s ninute circulsr extravasations
of blood on the amcous nembraie of the bowel wall,
How the anaeids is produced is not definitely known,
but probsbly the sabsorption of a toxin proauced by
"the paresites, snd the loss of the blood which the
parssites either consune or weaste are both factors.,
The Uncinarissis Comnission to the Orientfound resson
to believe thet 10 to 12 worms in a n&n nay c&use
. & haerioglobin reduction of 1%, This csan be nessured
where the sverege worn counts sre sbove 200, When the
nuither of worns present is below this figure the
blood forming organs can keep up the haeuoglobln
_percentage &nd the resulting snsevdia is slight.
In severe csses the worns present way in nurier exceed
1000, the blood foruing orgeéns become exhausted and s
severe anaeiria 1s the result. A,duodensle is nmuch- wore
mallgnant than ¥, aumericanus, & given nuwher of
"Ankylostomes Producing & greater degree of anasemis
than sn egual nunber of Jecttors.

SYMETQMS, In a considersble proportion of the cases
the hunber of worms present is sn&ll and the individusl
concerned does not conplain of inpsired health, He
shows no obvious syuptons, snd there is only the
" results of the exsnin&tion of the faeces to show that

he hsrhours hookuori.s,.

The ceses which show synptows ray be divided into
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three classes,nild cases, noderately severe cases &nd
severe ceases, ' -
MILD CASES, In the rild forwm there is & slight pallor

of the skin, but the nucous ienbranes &re not

merkedly snsenic. The secretion of sweat is dindnished
slightly., Digestive disturbsnces are ususlly an esrly
synptoii, end the patient complains of a feeling of
fullness in the epigastriuc., &and occasionally of _
heertburn, The gppetite 1s &s a rule incressed, There is
soie nentel letherpgy and sleepiness, and work is
inattentively done, The result of sn inguiry into the
effect of Hookwori: Disetse on the nentsl developement

of school children in North Queensland shows that in
children inrected with Hookworms there is a nessurable
mental sluggishness, snd that renttl developenent is

" retarded in praportion to the rsssiveness of the

infection, (WAITE snd NEILSON ,28). ' -

A blood exsiuinstion shows & distinct eosinophilis,
The red corpuscle count is still norwsl, but the
hsemoglobin index has fallen to sbout 80%. The patient
is not incapacitsted &t this st&ge and can continue
with his work,

MODERERATELY SEVERE CASES. In thess c&ses psllor both
of the skin and of the wucous neibr&mes 1s pronounced,
The skin is dry and rough due to the diminished activity
of the sweat glands end there 1s considershble itching.
The sgppetite is incressed, but there is psin in the '
abdomen and indigestion. To allsy the uneesiness in
the stoumgch there is a tendency to est inert
substances such ss chalk end esrth., The hoviels are
sometiies constipated hut oftener loose, The pstient
conplsins of pelpitetion, there is often.soie csrdisc
hypertrophy, and systolic nuriurs L&y sowetin.es be
nede out. Hypersesthesis of the abdowinsl wall and
‘diminished knee jerks &are conuon, &nd visusl
disturbsnces snd tinnitus auriui mey be present,

The petient is lethsrgic and intelligence is dulled,
Albunminurie is frequent,

Eosinophilis is marked. ¥The red corpuscles are only
slightly reduced in nuwuber, &nd the hesewoglobin index
hee fallen to between 50 s&nd 70%. There is no wassting,
the subcutaneous fat is still present sd the patient
spresrs fairly well nourlshed,

SEVERE CASES. Severe cases are fortunstely not
relstively comion, They show &all the syuptous of a
. profound anaenle, and disturbances of the alinentsry,
circulatory snd nervous systews are very grest,
Thers is surprisingly little wastipg even in severe
ceses, and what wasting there is, is.ususlly masked by
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oedewa, I had 5 cases in which oedems wes present,

It eppeared first in the left foot and leg, &nd then
involved the right foot snd right leg, The face was
next affected and the oedems gredually beceue general,
Fluid then sppesred in the serous cavities and the
ascitis soon becane vsry great, o

The sppetite is safletines- feeble but often
voracious, asnd nauses and voriting sre frecuent,
At this stage epigsstric pein is severe and the desire
-for inert substences is increased, Diarrhoes is freguent,
but bleod is rearely seen in the stools, The npstient
conpleine of pslpitation ana precordiel pain, The
pulse is smell and repid, the heart is enlerged, tame)
& presystolic nuriur iugy be sudible, &nd pulsation
is visible in the veins of the neck. There is &
.lisbility to syncopsl asttecks snd dyspnoeais sometines
.distressing, There is constant headache, snd mental
deterioration &y bhe wsrked, The knee Jerks sare
-abolished, The teiperature may remsin subnormsl or
there nay be frequent febrile sttecks, The haeioglobin
index is now very low, sowetimes below even 20%,The
red corpuscle count however is still feirly high,
ususlly between 2 &nd 3 willions, Eosinophilia may
now be absent,

FROGNOSIS, Frognosis in sll but the very severe

cases is good, After the Hookworis heve been expelled
the symptowus dissppesr snd there is a stesacy rise
' in the hseumoglobin percentsge without any other
trestuent being given to biting this about.BROSIUS

and BISHOF$(3) find the gain in hsemoglobin to
vary between 20% and 50%, being wost wmarked in
. children, less rapid in young sadults and slow &fter
middle life. Awong the workers on plantstions it is
found that after treatnent they c&n do wore viork snd do
it better, ard that thelr wage esrning capscity 1s
incressed. It is slso found th&t on plsntstions where
" trestment hes been given there is & lowered norbldity
rete snong the workers sand infant wortality is
 diminished., (SCHAFIRO, 25.)

g Frognosis in very severe cases is bed., Even if

" anthelmintic trestment can be ventired upon snd the
worns expelled,the dawgge done is irreparsble snd the
blood foruing organs are exhausted., Of the three csases
T had in which the. oedewns became genersl and the
ascitis merked, one died and the other two though still
in the wsrd when I left it, were evidently going
repidly down hill,

DIAGNOSIS., The diagnosis of Hookwor:i Disesse sy he
srrived at in three ways,




l. Frow the Genersl Syuptons,

2+ By Finding the Perssite in the Stools after an
“Anthelmintic, -

3. By Finding the Ova in the stools on Microscopic
Examination,

All three .ethods are of value, The pPresence of the
réresites or their ova in the stools is conclusive
Proof of the presence of the disegse even though no
genertl synptons be gpparent, On the other hend
syuptons wey be present for which &ll other csuses
than Hookworu Disetse h&ve Deen excluded, and yet
neither paresites nor ove be present in the faeces,
The dlagnosis need not necessesrily be csst eside,
hovever, ss it soweti,es hepyvens in the lster stages
of the disesse thet the peresites have dissppesred
tiwoough the results ol thelr Dresence persist.

1, Disgnosis fpown General Symptoms;

In & teuperste clli.ate where anaseidas eppesrs su.ong
workers in & plsace which 1Is nolst end hes & high end
even terpersture the diggnosis of Hookwori Disesse
is not beset vwith very great difficulties, In the
Tropics however where the seversal sym@tohs of the
(isesse nsy bhe caused by i&ny &nd veried sgents, the
difficulties of srriving &t & disgnosis sre gresatly
incresased., ' :

Hookworm Disesse is often coniused with Malaria which

is the nost cors.on casuse of trop%cal snaeid s,
Enlsrgeument of the spleen which is present in th?‘
snsenis of MALARIA snd absent in that of.ﬂo9kwo?m
Disease is not a sstisfactory neens of distinction,

es in a nalsrisl district Leny 1nd1v?auals hsve enlarged
spleens and no eyparent anaemle, It 1is thfrefgre,l
possible in & c&se of aneenis with an eglargea ?p een
that the ansemie is due to Hookworms and the large o
spleen to previous nalaris. The.colour'of thi sq}ero ics
is of considersble value &8 & d}stinctlve fi?tuzg:

In the snse.da oi wgleria t@ey have s&sn ictel}cwf%at{
while in that of Hoolkwori Disease they h;ve ¢ pecul %gd
pesarly sppesr&nces MANSON}22)1stat§s ROGURSﬂhai £91nis
out that wheress in lalsria tne 1oss.of haeuo§ obin

in vroportion to the loss Ofegzdogoiﬁ§2Cles’ n
Ankylostomiasisg it 1s 1in excess . .

The ;g::gnce of oedernis 1in th@ more severe CES??biiia's
valusble sympton, but confusion wuay occur, Seriderl 1
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characterised Dy oedewa but the presence of
raretic syrptoms ususlly serves to distinguish

1t. Other conditions heve recently been desciibed
in which oedewns wss present end Hookworn: ova were
absent from the stonls, One form was ohserved among
Turkish prisoners during the War, &nd csses of
oedens of the Ifece snd legs passing off in shout

6 deys &re rei.rted by de CASTRO (o) &5 heving
Qccurred eunong West African porters in the Fast
African caspalgne. The neture ol there cases of
oederne 1s un:nown, but they add to the difficulties
in the disgnosis of Hookwaori: Disesse,

A history of previous ground-itch is of considersble
value but it way not be elicited in every casse, FRICK
(14) suwong 1800 white cnd coloured Acerican troops
infected obtained & history of sround-itch in
only 633 cases, Whenever Hoolworn Disesse 1s buspected
en 6“'hln6TlOD of the Iseces should be wnade,

2, Diagnosis by Finding the Feresites in the
Stools afterr sn Anthelnintiic, )

This is the iost sccurate nethod oI diggnosis and
sonetines discloses an infection when sicroscopic
exeninations hed failed to revezl ovs, The stool is
poured into & sieve with & wesh of not less than 50
to the inch, and is w:shed bqrouba it by reens of

& not too povierful stresn of water, The insoluebhle
portion of the stool end the worwns pPresent is then
erptied on & tray, prefersbly dark brown in colour
to give & sultsble back-ground, and covered with -
selt. solution., The worms 1f present cen then he
ecsily seen ana picied out &nd counted end their
spe¢ies snd .sex discovered. This nethod c&n bhe used
in jeils and hospitals where the nuuber to be
exaiined ic not too large end the cases are under
close supervision, hhere lerge nunbers of individuals |
living in their own nouses &areé to he exeaiined &s 1s
done by The International Herlth Bosrd of the
Rockfeller Boundation it is not practicable and the
third method of disgnosis 1s erployed,

3. Disgnosis by Finding the Ova on Hicroscopic
Exsiination of the Stools,

There are three fallecies In thls rethod of disgnosis,
There ney be iweles only present in the intestine, the
Tens les nay not be leying at the tine the speci&en
of stool is secured, or there 1&y be no eggs present
in the specimen examined. Ixcept efter & dose of an
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sntheluintic when the feusles sy cease laying for a
dey or two, the first two conditions &re rere, lMich
work hes been done in evolving i.ethods of avoiding

the third fsllacy, Once & slide has been prepared

the- ove 1f present on it, &end if not obscured by the
presence of &n excessive anount of other matériel

sre esgsily discovered snd rscognised . What is required
is & method whereby, when the ova present in the stool
&re few, they ey be concentrited without too elaborste
& technique and &n undue expenditure of time, and '
light infections thereby recognised.

The prinecipeal wethods of prepeérstion st present
erwployed &are,

l. The Si.ear lMethod,

A specimen of the stool the size of & hszel nut and
mede up of s:.£11 pleees tealien frow verious parts of the
motion is einulsiiied in ehout three tiwes its voluuse
of water or normel ssline, :nd & few drops of the
enunlsion are plsced on & slide snd exsnined, As & rule
ova sppear on the slide in sll hut very light infections,
This is the uswll routine i.ethod, &nd & large nuwber
of stools can be exainined by one obhserver in the cour
of & day.

The next three methods are concentratlon nethods in
which use is mede of fluids of such & specific grevity
as to c&use the ovea elther to fell readily or to -flosat,

2, Bass Method.

A piece of stool is ermlsiried with saline, centrifuged
and the fluid decanted off, The deposit is wmixed

with Calcium ehloride solution sp,gr,l1050 and sagain
centrifuged snd the fluid decanted off, The deposit

is now nixed with Calciwn chloride solution specific
gravity 1250 and centrifuged once inore, The ova &re

now floating on the surfeace, &re glpetteh off &nd
trensferred to & slide and examined. (DOCK &nd BASS)13)

Liysol .Method. .

In this case & piece of wide glass tubing closed

with & cork is used in the centrifuge, A piece of stool
is ernmlsified with & solution of 2%‘Ly‘ol and
centrifuged. The ove are deposited in & fllu.on the
cork, This is wsahed of f and GA&ulned..

4, Brine Flotation Loop Method.
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This wethod i1s described by KOFQID and BARBER (19).
The specluen of the stool is thoroughly stirred
with concentrated brine. A circular filter sbout
one~eight to one- quearter of sn inch in thickness
end wade of No.,0 or No., 1 long fibre steel wool

is pushed down to the bottom of the vesssl snd
tekes with it wost of the coarser natericl, .
The mixture is sllowed to stend for sn hour when the
ova will be found flosting on the top, &nd csn be
removed with & wire loop one~half inch in disneter
eand vlaced on & slicde for exesuinstion, This wethod
is cleied to bhe baoth sccurste end sinple and

twice &s rspid os wmethods requiring & centrifuge,
FRICK (14) used this wethod in exsidining the stools
of soldiers in the United Ststes end Tound it very
satisfactory,

These three wethods frequently disclose light
infections which ney heve heen missed by the Suesr
Method, but & falr expenditure of time 1s required.
in carrying thew out, &nd & considerable nuuber
of usterial psarticles esre still present on the slide,

5. The Levitstion Lliethod,

This wethod h&s recently been devised by CLAYTON
LANE,7. It tekes adventeage ol the slight stickiness
of Hookworm eggs whereby they tend to adhere to the
slide, It 1&g not gvelleble Tor the ove of wost other:
Heliinths, THe egps of Ascsaris luwbricoides,
Trichocephslus dispsr &na the Tepeworis for instence
do not possess this vroverty. #c.c. of stool 1s well
shaken up with water snd strained through gsuze with
e nesh of 100 -to the inch, This &llows the ova
to p&ss through end keeps heck cotrse pearticles,
It is then centrifuged end the whole oI the deposit
“is plsced on & slide snd gently stirred, &nc it is
sllowed to stand Tfor 5 winutes to let the ova settle,
The slide 1is then psssed gently into water, woved
clong under it and tsken cerefully out, when
everything but the Hookwori eggs ls found to heve been
weshed off, snd these sre left unobscured by the /
fine psrticles oI faecal neterisl which sre ususlly
present on slides prepsred in other weys, CLAYTON
. LANE cleims thet by this iethod of Dreparing the
pecluen & ten-rold concentretion of the ovea is
Pproduced.

If the eg; hes beguh to disintegrsate, or if
developecent heas proceeded, this property of adhering
to the slide is lost, Further investigations hy
CLAYTON LANE (8) on the effects produced on the ovs by
verious preserveatives show th&t hycol, salhycol snd
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¢yllin produce repid desth of the ove and &lso
vrevent dissolution for s week or so, This nskes

the exsiination of »reserved stools possible,

It allows of the stools being examined at & centre
st soie distance frow the place where they are
obtained, &nd &lso of their heing put sside in times
of pressure Tor exuiidngtion later, thus &voliing -
the necessity ol & fresh stool having to be obtsined,
By these mesns & considerable saving in the expense
of the investigstion wsy be wede, LANE considers
-that one microscopist with sufficient subordinate
assistants to prepare the slides can uske frow

100 to 200 exsidinstions per day,.

WRENCH (30) hes wodified Lanes Method by erulsifying
the piece of stool to be exaimmined with Hydrochloric
ecid snd Ether, snd plscing sn excess of the emulsion
on & cover01aSb wede by cutting s slide into three
-perts, The coverglass is plrced on A blide the emulsion
being kept UDQGPhObtyth 5 ninutes sre slloned for

the ova to settle , Slide snd covergl&ss ere then

hoth depressed under water to &llow the excess to wesh
off, He considers this such more efriicisnt than

LANES Method. He considers &lso that pipetting off the
excese from the cov:rzless instead of weshing it off
is much siupler core speedy cnd slaost as efficient,
There sare kany other uethods &nd wodifications of the
shove wethods in use., Leeh worker tends to evolve a
method of his owh or to wodlify &n sxisting wethod

to suit the reguirements of his particulsr work, The
method to De sdovted in &ny aerticuler case is the

one whnich will zive the Dest results with the awount
or tine &nd woney which cen he expended,

II. THE TREATMIENT OF HOOKWORM DISEASE. DRUGS AND
METHODS OF ADMINISTRATION,

i
Meny drugs end n&ny Gosages end wethods of sdidinistration

of these drugs heve been tried and &re still being
tried to procure the expulsion of Hookworns frou the
intestine, There is &s yet no concensus of opinion,
The prinecipel drugs in present use &are Thynol,

Betanaphthol, 0il of Chenopodiun, snd 0i11l of Eucalyptus,.

- These antheluintics &re used ewpirically, snd &¢s when
Prover precsutions sre tsken they &are not ordinarily
soluble in the intestine, they sre given in toxic
doses in the expectstion that they will act on the
parssites without producing unpleassnt or dsngerous
effects on the host, CAIUS and MHASKAR (4) give
succinetly the present day rstionesle of hoolkworm
treatnent as follows:i- 1, to sdminister an alksline
wixture so &s to re..ove the rucus which surrounds the
wornss 2, to starve the peatient or keep hiw on & low
diet 50 ss to heve the intestine free frow food debris
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g&nd secretions which would retard the sction oi the

antheluintic: 3, to wesh out the intestine and expose
the woras by wesns of a vurgejy 4 to adninister the
anthelwintic in such & dose &s im deemed necessary for
the destruction of the woris,snd to repest this at
definite intervals in order to keep the drug st the
sauwe degree of concentrstiong 5, to starve the

patient snd prevent hiao Iroa psrtaking of sny substance
which will dissolve the snthelidintic snd thereby incresse
its sabsorption: 6, to-expel the unabsorbed portion of
the drug snd eventuslly the woras by weans of & purge:
7, to pronibit the use of solvents till the couplete
rewoval of the snathelmintic., The rethod of prepsaring
the patient therelore 1s pretty wuch the ssie in the
cese of &ll the diugs used, The petient is put on &
tlight or nilk diet for st leesst & day before treatument
is begun, snd tie evening hefore & purse is given to
enpty the bowel, The drug to he used is gilven on an
ewpty stomach first thing in the norning in either one
or in several doses with &n inte.vel betwsen each,
~Soie tine after the lest dose & purgative which is not
a solvent of the drug used, is ziven to expel the
Parasites snd the ungbsorbed portion of the drug.
.After the howels heve wmoved the petient mey be given
foad.

. THYMOL is the drug which hss heen wost widely used
“in the treatient of Hookwari csses, It is found to be
-of considerable efficiency when given in sufficiently
large doses, HOVARD (16) gsave 10 grains delly except
-Sundsy., The results were dissppointing. In very Iew
ceses did the ove dissppesr frow the stools, snd &s the
trestuent hed often to be crrried on for months, the
petients becaie tired snd tended to drop it. The totsal
srount of Thyiol rewired was lerge snd wede the
trestuent expensive, He Tound 60 gr&ains given in two
doses and glven &t intervals of 7 days cured shout

50% of the ceses in two treatuents and wost of then

in three treatients, He continued giving the treatmuent
until the stools were free frow ova when exaained on
the 7th, amd l4th, deys aiter the lest course, This

he found a very satisfsctory method for treating large
numbers of cases in their own ho.es. DARLING 3ARBER

end HACKER (10) counted the total worms expelled fron
pach case, snd bazsed thelr comparisons on the proportion
- of the totsl worms expelled by the first treatnent,
They found that 90 grsins of Thymol given in three
doses expelled 97.8% of the totsl worms, Larger doses
produced vouriting and so reduced the efficiency,
Susller doses produced & rapid falling off in results,
and two trestments with & ssaller dose did not vproduce

& good summation of results, CAIUS and MHASKAR (4)
fird 60 grains the wost elfTicient dosage, When given

in one dose it reuoved 29.4% of the total wormws present,
&nd when given in three doses of 20 grains 95.84%,They




consider that Thymol up to & dossge of 60 grains is &
perfectly safe drug and thst no restriction of food
nor after purge is necesssry,

Toxic syuptoms &nd even fatsl issues have been:
reported after the use of Thywol as an anthelrintie,

On only one occasion in iy series of csses trested with
Thymol did snything untowerd happen. One worning after
two doses sach of 45 grains of Tiymzol had been
sduninistered to three »natients in the Ankylostondiasis
Ward by the R.AM.C. orderly in charge of wy four wards,
the native Basginds orderly in chsrge of the Ankylostowmisasis
Werd turned ill, and was replsced by another boy,

This boy was unswere that the three who had heen given
Thywol were to hsve no food, It was the tiwe of the
forenoon bowl of srrowroot, and being natives whose .
chief interest in life is fond they joyfully sccepted

& bowlful each, Shortly after they hed tsken it I '
understand, they hecsive excited and staggered up sand
down the ward in an intoxicated state, The white orderly
end wyself were working in snother of the weards at the
time, end when we were sumwoned we found all three
lying insensible. On being shaken all three woke up,
They were & bit dazed but 1t soon passed off &nd none
of ‘then seemed to he any the worse of their experience.
There must he&ve been Jjust enough oil in the sarrowroot,
they had received to dissolve snd &llow to he

sbsorbed sifficient Thywol to produce an intoxicating
effect, Fortunsately it was slight, but it served to
denonstrate that the use of Thyrnol sas sn anthelnintic
was not without dasnger. The symptoiis described as
usually occuring in Thyimol poisoning are vertigo,
hesdeche, tinnitus suriui. and disturbances of vision,.
followed by giddiness snd incoherence, The pulse is st
first slowed but later becomes r&pid snd weak, The fsce
is cysnosed snd clamy, and deliriuw and cous preceed

& fetal issue. Cestor Q0il-should never he given sas g
purgative during treatuent with Thymol,

I have not been able to find much reference to the use
of BETANAFHTHOL s&s an antheluintic for Hookworms in
the litersture I have consulted, MANSON (2R) ststes thst
given in doses of 15 grs,repested at intervsls of
two hours for two or three times and followed by & dose
of ssalts, it is nesrly &s efficasious, is chesper, is
much less unpleassnt, asnd is therefore to be pieferred
to Thywol, but thet it is irrating to the kidneys, and
hsemsturis is reported to have followed its &dninistration.

DARLING", BARBER and HACKER (10) wede & trisl of
Betanaphthol, 20 grs. in capsules, two doses with two
hours intervsel, but the results were not encouraging
only 26.7% of the total worms present being renoved, .
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SMELLIE (26) ir the trestment of 79 cases gaveé & dose
of 6 gramues i,e. 93.6grs, on esch of three successive
iwornings. He found this feirly efficient as &an anthelmintic,
but severe toxic effects followed in 4 cuases., These '
ceses developed ansemisa, icterus snd hseroglobinuris,
and the spleen liver and gall blsadder were enlarged,

The drug seened to have & specific sction on the red
blood cells, The symptons were thiose of sn extensive
blood destruction with prohshly in the severe cases

sone destruction of the blood Iorwing cells in the bone
merrow slso, The white cells were not aflfected. This

- haenoglohinuria is »probably the haematuris mentioned by
- Menson. The cause of the succeptibility is not known,
but the three of these four cases which were severe had
each & history of isleries snd Saellie suggests thet the
hlood cells in such csses are wore irsgile, He concludes
that Betansphthol in 13 sra.ie (280,8 grs) doses is so
toxic &as not to he recoumrended for genersl use,

QI of CHENOQEODIUN is now heing widely used in the
trestment of Hookworw Disesse, It 1s found to he very
efiicacious in the expulsion of Hookworms but like sll
snthelmintics it is toxic in the higher doses, The oil

is partly absorbed and is excreted partly by the kidneys
but chiefly by the faeces, Castor 0il as the after
purgsetive incresses the toxic syuptois especially
giddiness, The toxin appears to affect the nervous

systen principslly, &nd the syiptows are vertigo, desfness,
disturb: nces of vislon, tingling of the cutaneous nerves
and later incoherence and coisa., FRICK (14) in tresting
1100 Anericsn troops with two doses of le.c. 0il of
Chenopodiuvie with & two hours interveal had 304 ceses with
‘8. slight vertigo. 154 had pricking of the hands and feet,
snd 32 hed either to he kept or sent beck to ceup

in en aumbulsnce,

On asccount of these toxic properties it is necesssry to
reduce the dose to the sictllest possible amount
consistent witia zetting & good expulsion of worws.,
DARLING, BARBER end HACKER (10) found that three doses
in cspsules hed the largest veruifugal efrect of sny
trestuwent given, £1d was slightly superior to 20grs,
Thyrol, removing 98,9% of the totsl worws present,

In susller doses the efficacy wes well wsintsined, and
two trestrents withh helf-nexirum doses, that is three
doses with .5c.c. glven on two occesions produced the
best results obteined, 99.6% of Hecstors &nd 97.5%

of Ankylostores being renoved, Thywol in less thean
pexinum doses did not give snything like es good results,

Ankylostomes are wore resistent to treatuent then
Necstors and 0il of Chenopodiui is found to be nore
effective then Thyuol in removing these, It is slso
more efficient in removing worus of &ll other species,
( DARLING BARBER and HACKER) 10. ‘
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The drug 1g usally sduinistered in cepsules. When
given in the msnufscturers capsules the results sare
often dissppointing, The »est results szre obtsined when
the drug 1s freshly filled into cspsules innedistely
before being given, KNOWLTOIN (18) found that soft |
gelatine o&pbules wers less sstisfactory than soluable
cepsules, . :

DARLING (1) considers that 0il of Chenopodiun is
S tiwmes chesgver thsan Thywol for ecuivslent results,

OIL of BUCALYFTUS is usu&lly given in the forwm of the
mixture suggested by MaANSON, The foriules is 0Qil of
Bucalyptus 30 winins, Chloroform 45 winims, Csstor Qil
10 drachus, given in two doses, It 1s feirly safe,
is not unpleasent to teke, hut is found to h&ave very
11ttle efxlcnency d requires to he sdninistered over

& long period to neve sny spprrecisble effesct in
reducing the nuwber of worws present, SURVEYQR (27) has
wodified the formula, increasing the dose of 0il
of Eucalyptus asnd gives 01l of Eucalyptus 75 niniums,
Chloroform 90 winiws, Tr,Digitslis 20 udnisis, &and
Castor 01l 20 drschms, This is divided into four pearts
snd given with an hours intervgl bstween esch »art,
snd the trestient is repegted twice & week until no
ova are found in the stools, He finds this feirly
satisTectory end free from denger. 0il of Eucalyptus is
not ususlly given when Thymrol or 01l of Chenopodiun can
be used. '

0IL of CAJUFUT is not wmuch used., CAIUS snd MHASKAR(4)
state that 1t is toxic in doses of 90 minims &d thsat
‘this dose is of little vealue in removing Hookworus,
They cennot recoumwend i1t as &n anthelrintic. 0IL

of ABSINTHE snd OIL of TANSY were glso tried sand found
~unsstisfactory,

WRENCH (29) tried si.ong other drugs METHYLENE BLUE,
BUTEA SEEDS, CAMFHOR coubined with Menthol &nd Thymol,
TURFENTINE, CLOVE OIL, FEFFERMINT OIL, &nd COFAIBA
end found none of them to be of any use except
Turpentine snd the velue of this wes very slight,

III. DEFINITIONS OF "CURE",

Theoretically & case of Hookwori. Disegse 1s cured when
the syuptois present heve diseppesred end there sre
no worns left in the intestines Fractically what
constitutes o "cure" has not been defined, Sowne workers
demsnd that sfter ova have feailled to be dliscovered in
the stools an extrs trestuent should not expel sany
psrasites., The tiwe snd expense reyulred to ascertain
this is not slways considered justifiable, HOWARD (156)
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working under the Rockfeller Foundation required

the stools to be negstive on the 7th. &and l4th, days.
A few cays nust elspse betvween tregtiuent and the
exauine.tion to &llow the fensles which nsy heve been
inhibited by the sntheluintic to bhegin lsying agsin,
As & genersl rule the nbuenoe of ove frow the faeces
10 or more days after treatient ney be considered

a "cure". WRENEH (29) nade &n extensive series of
exsaniinations snd did not consider & csse to bhe cured
until 289 negsatives sprescd over 8 vweeks had been
obtained, So“e of hils cases relspsed after the &0th day.
These cases CLAYTQN LANE (2) considers to heve bheen
reinfecteds, In this present series of csses il no ovsa
were found in the stools on the 5th, and &lso on the
10th, dey after the lest dose had been Ziven the cese
was comsidered cured end discherged,

IV, DRUGS AND METHODS QF ADMINISTRATION USED IN
TﬂIr D.LJ; .‘.ltS OF "ASES TR ATE:D.

The drugs which vwere aveilable and which were used in
treating this series or cases were Thywol, Betansphthol,
and 011 of Eucalyptus, I should have liked to heve
‘tried 01l of Chenopodiuw hut it could not be procured
at thet tine, '

Trestuent wes not cousenced whlle the pstient weas
suffering from sny scute condition such &s dysentery,
usleria or &ctive cardisc disesse, &nd i he wss In &
debilitated condition he was prepsred for trestizent
by & period of rest and suitable dleting,

When the case wes considered rit, or when s usually
hsppened he was: in feirly good health the following
course was sdopted,

Two dsys before treatuent patient put on wilk diet,
Evening hefore treatient dose of s&alts gilven,
No further food given,

Dose of Drug first thing 1n morning, 7 8.1,
Dose repeated 2 hours lster, S a,li.
Salts given 2 hours leter, 1l. 8.1z,

When bo /els hed woved & light .eal was given,
Next dey ordinary dlet,

When the treetient wes repested on the third dey
milk diet wes contlnued until this tresatment had heen
given,

This procedure wgs the routine one in the sdninistration

of Thyuwol snd Beta Naphthol. The natives trested seened
to experiencesno inconvenience in teking the prescribed
dose. in powder fori. 011 of Bucalyptus wes given in
the forwu of Mansons Mlxture, efter two days wilk diet
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and & purge the evening hefore.

Excen»t on the one occasion alresdy mentioned no toxic
erlects were obseryged as resulting from any of the
drugs administered.

V. RESULTS OBTAINED FROM THE DRUGS EMPLOYED
A, THYNMOL SERIES,

The first 4 cases trested werse given 40 grs,Thyunol
in two doses, Five days leter the stools were
exaiiined &nd ova found in gll five,

The next 2 cases were given 60urs, Thywmol in two
doses with & siiilar result.

The smount given was then increased to 180grs. ,two

doses of 45grs., being given on esch of two deys with one
dey intervel., 40 cases received this swount as & :
first tieatient and 1R shovied negsative stoole on the
oth, &nd 10th, deys therecfisr,

7 ceses were given 240grs.,, that is two d.ses of
80 grs., on esgch’ of two deys, 3 were cured, This
wes the largest swount of Thywol given at one tiue,

The cases ey he tsbulsted as follows:®R (T.= Thydiol,)
Thymol, First Course oi Treatient,b3 cases,

T.R0grs. 2 doses. cured 0 of 4 ceases treqted -

Te303rs. " o "2 "
Te45grs. 2 doses on Maesys 12" 40 " " 30%.
T.60grs. A LA " 42,99

The nurber of those whose stools were still positive
after the irst course of treatient with Thyuwol to.
receive & second treatment with this drug was 27,
The second trestient was piven in the sane wsy &s
the rirst snd gave these results,.

Thywol, Second Tre&trent R7T cases,

T, 30grs, 2 doses on 8 deys cured 2 of 4 csses treated 5@’
T.4:5 " " 5 " 12 " " 41 7
T.60grs, 2 " L 1" " " 9. 14

“lost of the csses still not cured received Betsa
naphthol &s their next treatient &s will be shown
lster., 6 ca&ses howe¥er received & third treatuent
with Phynol with the following result.

Thyuol, Third Treaturnt., 6 cases,
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T,45zrs,2 doses on 2 days cured 2 of 3 csses freated
"66. 64

. Te60grs, " won o"az " "

In the first treatment with Thywol the 60grs.dose
was slightly iwore efiicacious than the 45grs.dose,
In the second snd third trestients there is 21
‘distinet interiority to the 45zrs.dose, It was
found the&t tiie 45zrs, dose wss the niost generslly
sultable, snd was Tairly efficient, when given
four tiwmes, twice on easch of two dé&ys with one
day intervel, S..aller doses viere not efficient
and larger swounts did not sufficiently incresse
in efficiency to justify their use,

4
The results given bhytdoses of Thyiol 45grs,were
g8 glven &bovo -

First Trectizent, 12 cured ol 40 cseses treated 30, 07
Second Trestient, 5 " 12 " 41,7%
Third Treatrent. 2 " "3 " " 66 6/

If all the 28 cases whose stools wers still positive
for Hookviormw ove &iter the First Treatiient, hsad
‘been given & Second Trestrent, then the total
number cured by the two trestuents would have given
an indication of the vilue of two treatwents, Though
all the 28 cases ald not receive s 3econd Trestdent .
still the velue of two tresatients c&n he sscertsined
by adding to 12 cured by the First Trsstient 5/12
of 28 viz.ll (t&king the nesrest lower whole nuiher )
~which is the expectetion of cures snong 28 cases
receiving & Second Tresatient.
Sindlerly the value of the Thetee Treatientscen he
ascertained, The following results are thus abtsined
for treastuent with 4 doses of 45grs, Thymol, 2 doses
being given on esch oi two deys wltb one day intervsl,

One Trestient, 12 cures froi. 40 trested,30%
Two Treatments, 12+3/12 of 238 i.e, '
é 23 cures " 40 " 57%)
Three Tiestients 234+2/3 of 17 i.e,%4 cures fron: 40
treated 85%.
These results &re pretty siniler to those ulrasdy
mentioned ss being obtained by HOWARD ~hen using
Thyrol in the trestment of Hookworm Disease,

B. BETA HAPHTHOL SERIES.
The series of ceses treated with Bets naphthol was

begun shortly after the Thymol Series had been
comienced and wes run concurrently with it,




The first 8 ceases
were given 1l5grs,

S0

treatéd with Betsa-naphthol
of Beta-ngphthol three timnes

When the stools

& d&y for about a fortnight,

were exsirined at the end of this

tirne only one

wEs .negative,

This wethod of tseuthent was accordingly given up.:
Bets-nsphthol was then sdministered in lsrger doses
in the ssaie wenner snd with the ssue precautions

as Thyuol,

30 cases were in this way given s Fir
with Betg-nesphthol,

The doses given snd the results obt ined were s&s
Tollows,

(B8 .~ Beta~-ngphthol,)

st Tre&tment

Beta-nsphthol, First Treatment. 320 cases,

B.20grs.2 doses. cured 0 of 1 cese treated.

. SOQI'S. : n o" 1 o n
B.20grs 2 doses on 2 ceys" B of 5§ cases trested ,50%
B.45s1rs " "lg" o2 " " 45,4
B, 4owrs 2 doses on 3" " Q"™ 1 casse trested,
Of the 17 cases whose stools were still positive after

“this trestuent 10 received & Second Trestment with
Bets-nsphthol,

B$§~naphthol. Second Trestient 10 csses,

B.30grs 2 doses on 2 gays cured 0 of 1 cese trested, :
B.45pgrs " g "z " " 66.6%
B. GOE.,I'S " 1 " l .on :5 14 " 33. 5%
B.45grs 2 doses on 3dsys " 2 " 3 " " 66, 6%

etuent, This csase
2 doses on 2 days &nd

Only 1 case received & Third Tre
®as given Beta-haphthol 45grs,
was cured.

In the trestuwent of this series various dosages of
the drug were tried, snd it wes found'thst the
results did not iaprove in vroportion gs the dose
was inecressed. The various dossages tried hetween
ZQgrs, given 4 tiines end 60grs, given 4 tiues gave
wore or less sinilsar results, In one or two cases
the two doses per day were given for three days with
one days intervsl between the days on which the drug
was given, but the results did not justify the

tiawe reguired, The nost eflicient end i:.0st econonic
dose ig probsbly 45zrs gilven twice on esch of two -
deys.No unplessant syuptois or after elffects were

obgerved with even the lirgest dose of Bets-nsphthol

given,
Ii the first two cases which were tregted with

. Beta-naphthol, &nd which were given & dosesge Whlchfﬁfg

| was SV1dently inadequete, &re owltted the other csses

.
i
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i
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can be grouped together to give the result of

a First Trestuent with Beta-nsphthol., The result
of the Second Trectment is similarly obtained.
Only one case received a Third Trestuent,

First Treatuent, 13 cured of 28¢ csses trested., 46.4%
Second Treectrent 5 " "1 " " 50,0%

Finding the sumuetion of results &s wes done in the’
Thymol Series we jeti-—

One Trestaent 13 cures frow 28 trestsd 46%
Tvo Treatments 13+5/10 of 15)
i.e, 20 " " 28 " 71%.

C.e 011l of Eucelyptus Series.

0il of BEucelyptus was glven in the foru of the rixture
recouiended by Manson, the forimle being 0il of
Bucalyptus 30 winius, :
Chlorofori 45 winiws, Céstor 011l 10 drachms, given in

two doses first thing in the woming. This .sixture
wes given on two d&ys with one dey intervel to @ csses.
Wren the stools were eXeuined slfterwards only 1 was
negetive., A second trestment wes than given to 4 /
of the casesy still positive, amd sgain only 1 case
had negative stools, Mansons liixture vias then given up
- end Thyuol snd Beta- negphthol were given to the csses )
still uncured &and wost of theun were wltinsetely cured,

Fut in tebular foru the results obteined were:-

~wr

First Trestrent, 1 cured of Q¢ csses treated. 11%

Second Treatwent 1 " " 4 " " 25% ;
™wo Treatients, }#1/4 of 8 1.e,3 cures frow 2 cases
treated. Z3%.

0il of Eucalyptus given in the Torwm of Mansons Mixture
wes not found satisfactory as &n antheluminthic Tor ‘
Hookworius. :

D. Thywol &nd Beta-nsphthol Series,

This series is s branch fron the Thywol Series.,When

it wes found th&t the repested administration of

Thy. ol was not giving & particulerly good summetion

of results, Beta-naphthol w&s given &s the next
trestrent to soie of the cases whose stools were still
positive, and the results were Found to he encoursging.
The results obteined were the following.

Beta-nsphthol siter 1 treatient of Thymol cured 6 of 8
- cases 75%.

Beta-nsphthol " g " v " 4 of 8" 50%

Betg-naphthol " 3 " v "R 3" 66%

1
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Chenging the treatment frowm Thyuol to Beta-nsphthol

therefore oured 12 of the 19 cases so tresated.

Sumiving the resulting eures from one trestient with

Thynol followed hy one treatment with Beta—naphthol

we heve

1 Trestrent Thyrol, 12 cures of 40 trested 30%

1 Trestrent Thyuol, . '

followed by 12+6/8 of 28 1,e,33 cures from 40 trested
4'/,/’// ) . - 82/0

1 Trestuent B.nsphthol.

This result 1s nuch better then the result given by
~tvo tregtuments with Thynol, snd precticsily egquals the
result given by three treatuents with Thynol,

E. Beta—nsphthol end Thywol Series,

Pinﬂing th: t the chenge Trow Thyiol to Bets-nsphthol

as giving 1rpﬂoved rebults, ca&ses which had not been
cured by one or nore trestients of Beta-nephthol we
given Thywol s their next trestient, This series is
therefore & brench of the Bete— n&phthol Series, The
results of this chenge of trestient were as follows,

of
Thymol after 1 Lreotm@nt of B.Jg@thol cureo S of 7 c&sesﬁe
,Lﬂy.ulOl " 2 " 2 of 3 " 66
\‘I’h}ﬁﬁOl ] 3 " n " 1" . " 1 " 1 " 100

The chenge of trestient Irom Beta-ngphthol to Thyrol
cured 8 of the 11 cases whose trestient was so cheng sed,

Celculsting as bhelore tie totsl cures for t.o treatments
the First with Bete-nephthol and the Second with Thynol
wel £ind
1 Trestrent B HNephthol 13 cures frow 28 treated46%
1 Trestument B Nephthol

followed by  13+5/7 of 15 i.e,23 cures froi 28 " 824
1 Tregstment Thymol.

The percentéges of cures glven here &s resulting fron
8 Second Treetient with ”dJnol following a First .
Trestient withh Bets-nsphthol is the sscie as theat
slresdy found for s Second Trestment of Betas-nephthol
following a Fir st Trestuent with Thywol,
-

Suip.ery of Results ol Trestnent.

L Tregtment with. 01l oi’ Eucalyptus. 11% cures,
1 " Thyuol. 30% "

1- ’ 1® AL BetaA—nc.(,PhthOlo 46% "




2 Preatments with 0il of Bucalyptus 35% cures,
2 " " Thyuol 574 "
2 v "  Beta-naphthol. 7% "
1 Treatment with Thynol
“followed by o 8 "
1 Trestwent with Betsa-ngphthol.,
1 Treatuent with Bets-nsphthol
followed by
1 Treatwent with Thyiol, o8 "
3 Treatments with Thymol, ‘ 85¢% "

0il of Bucslyptus for ons treatuent sndé for two
trectuents gives the lowest resulis of tny of the
thiree drugs used., Two trestients with 0il of Fucsalyptus
is less efficient then one trestient with Beta-nsphthol,
and only slightly suverior to one tresatient with
Thyiol, Of the two drugs Bete-nsphthol and Thyuol,
Beta-naphthol given in & similer viey and in sinilsr
doses to Thywol, is the wmore efficisnt hoth in the
results siven by one trestient end hy twoAFirst
Troetuent with Thynol followed by & Second Treatinent
with Bete-nsphthol, snd & First Trestiuent with Betea-
nephthol followed by & Second Treatient with Thyiol
are ecually efficient, snd surpsss two treatuents
with eny one of the three druss, A First snd & Second
Treatuent of this nsture sre sliwost as efficecious es
thiree treatuents with Thywol,

V1. COSCLUSIONS,

0il of Bucslyptus in the Iori. of liensons lixture is
‘not wn efiicient aenthelwinthic for Hookworis, The results
produced by aone treatient are pPoor, end repested trestmert s
do not produce & good suidation o results,

Thyol 1s uoderstely efiicient when given in two doses

of 45prs.adidnistered on each of tvio alterate days,

Snsll doses sre not. satisfsctory, and lerger doses do

not »roduce sufficiently liproved results to justify their
uge., Tne sunwation of results fro. repested trestuents

is not good, The giving oi Thyrol in entheliinthic doses
involves & certaslin riount of danger Irow its toxic
proyerties,

Bets—nephthol is i.ore effielent then Thynol when given

in & similsr weanner and in equally lsrge doses, Doses

of 1l5grs three tiies & asy even when given for & considerzf e
nunber of dsys &re bractically useless &s an snthelaintic.
Lerger awounts than tvwo doses of 45 grs, given on esch

of two slternate days do not produce asn increessing
efriciency in proportion to the dose. Two trestiuents
give a feoirly good suniation of results,

The best sumwstion of results is sttained by giving either
Thyiol or Jete-naphthol in the First Trestient end the
other of the two drugs in the Second Trestuent, -The result
obtained is the scie which ever of the two drugs is given

o
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first, but as a First Treatment with Beta-naphthol
cures rather iore cases then g First Trestinent
with Thymol it is &dvissble to give Beta-naphthol
first, In this way fewer csases rewnsin to require

a8 second trestment, Two trestuents by this nethod
cure slmost s weny cases &s do three treatuments
with Thywol, Chenging the drug in this way, by
reducing the nmunbher oi trsstients required to
produce & cure, should effect & considerable seving
in tine, inconvenience and exypense in the tresatient
of Hoolwori Disestse,

In 11 tropical countries with & large nstive
vopulation heevily infected with Hoolwores, the
2robleu, of the control end ultiiete ersdicsation of
this prrasite is sn iwportsant and very hig problei,
Infection end reinfection rust he prevented by
sanltary wessures to &vold soll contawinetion, The
stools of &ll the netives nust be exsmined, snd those
who are found infected cured, That this can he done
is possible hut it invelves the outlay of cansiderahle
sums of noney over a lengthy period. The problen
thus resolves itself into & guestion of expense,

The devising of efficient yet inexpensive sanitsary
mneasures, luprovement in the nethods of diagnosis,
snd the evolving of better and less Prolonged nethods
of trestuent will all tend to hring the desired end
nesrer attainment. - ’
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a. Ankylostoma duodenale; b, Necator anericanus; c,Strongyl-

~oides stercoralis; d,Trichocenhnlus disrar; e, Ascaris
lumbricoides; f, Ascaris lumbricoides; (unfertilizied);

3, Ouyurls vermlcularis.

[
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M™My.8, Ova of Cestodes,

2, Taenin solium; b, Taenia saginate; c, Dibothriocephalus

Fal L ]

i3.3., Ova of Trematoles,

b

-

a, Schistosoma naenntobium; b, S.mansoni; ¢, S, japonicum,

-e

tragnified by 200, ANSCIH,)
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8. Al wWylosooma cuonenale, De LECERLOYr aericany

Mus.d.  Caulel Sursa,

1>

nirwlogtoma Juedenale. b, Ifecator amnericanus,
)

(inpnifTied, After LOOSS.)



e, 10. Strongrloides stercoralis,

Tensle. (x72). b. Xouns larva from faeces, (x170).

oA e = TTD - oo
{ Afver JRUIPT and LOCSS.)
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riz. 12,7ature segment, T,solium. X 2; b. Mature -

-

Fig, 13. Schistosoma mansoni.

a. Remale,b. lale,  ( x 20 )

.- ¢ After PORTFR, KRAPF, and MANSON
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, 2; ¢, Mature segment, B.latus;
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