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- these “places had become’ :«dry, and ‘conseguanily the
< presence of cyclops could not be determined. - - -~ .- -
The village pond seems to me undoubtedly the most
likely source of the vast majority of the infeciions, “Atten-
tion must, therefore, be mainly directed, on the Gold Coast
“ab least, {o their protection. My negative results seem to
show that the wells arve relatively less important, The
* wells should be swrrounded. by a stone barapet of about
" 2 ft, in height and the village pools stouily fenced around
-in order o prevent the natives from bathing there or from

- Bach pool would have to be provided with a suffieient

.. “Buch s way asg to ensure a constant supply of water. - The
*’ ‘openings of thege would be protected by a stong or cement
‘wall.’ In'this way by preventing water.in contagh with
- the legs of the drawers returning into the pool the chances
" of infection would be reduced nearly 80 per cent, ‘The
““ drawing ” wells would most likely be used Ireely by the
‘natives, as less ldbour is involved in obtaining water by
“draw-bucket or pump than by collecting it with a calabagh.
- “Nor would the prevention of the uss of the pools for wash-
" T'ing prove ag great a difficulty ag might be supposed, for at
. several places the natives have alveady learnt o do this at
" “a place apart from whers the drinking water is drawn. At
- ~Acera, the filling of the large reservoir by a thunderstorm
‘& few days before I left gave me the opportunity of
“obgerving that there those using the water for washing
“burposes carried it over the embankment to the Jlower
ground. These precautions were, however, rendered un-
availing, a8 far as dracontiasis was concerned, for those
drawing the water for home uge frequently entered it for
- some distance in order to gecure gz mpre copious supply
+ than that obtainable at the margin, : o
. If by these or other and more practical methods the
-infection of the open ponds in the villages could be
prevented there is little  doubs that a considerable
diminution in the diseage would soon result,
There 81l remain for careful investigation in relation
o the prophylaxis of dracontiasis many details regarding
the life of the intermediate host.
mine more aceurately the conditions under which it lives
and mulfiplies in these tropical countries, what are itg
natural enemies, and upon what other forms of life it
depends for its food supply ; whether it can survive the
-drought of the summer, puried beneath the sun-caked
mud, or if, when once gz pool has dried, it must be
restocked from another source ; lastly, if, by the addition
of chemicals, we ean destroy the cyclops in suspected
waters withont rendering fhese useless or dun geroua to man.
- Ko account of my invesfigations on the Cold Coust
would he complete were T to leave unncknowledged the
kindly interest with which Sir John P. Rodger and Major
‘Bryan encouraged my work, the generons way in which
‘th‘e Prineipal Medieal Qfficer and his deputy aided me
Wwith every facility the medical departent could have
provided, and the daily help and forbearance of Dr. Bude,
who had charge of the Government hospital, and Dr,
‘C.H, D, Ralph, the Medieal Officer of Health for Accra,
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SNCE a number of 'éta;_teﬁlehts___coﬁcer_:iiné"ﬂle ‘use 0%

< number.of “drawing ¥ wells dug at a short distance from
““the pool and connected with it by underground pipes in

- atoxyl in human trypancsomiasis have recently appeared
in various journals, lay and medieal, it reems opporture-
briefly to recapitulate ‘what is known 'eonecining thé
sction.of this drug on trypanosomes and to ‘indicate what "
seems to be the best.method of administering it. = . .- -

“Atoxyl,” a preparation of arsenic (meta-arsenic-anilid ;
C:HNH As 0.) which coutains about 37.6 per cent. of
arsenic, was first used in the treatment of various skin
diseases and of anaemia.!?? -The beneficial action of
argeniec in trypanosomiasis (nagana) was first reported by -
Livingstone. Bucceeding ‘experirdenters (Bruce, Lingard,

‘Laveran and Mesnil, Thomas and Breinl, and others) alse
noted the marked action of ‘arsenic, administered in -
various forms, on the parasites in the blood stream o%
animals infected with trypanosomes, of several diferent
species. Al these cbservers recognized, however, that, as
a rule, the protective effect of the usnal forms of arsenie
was only temporary, and that, in the end, the parasites
reappeared in spite of steadily increasing doses of arsenic,
until a point was reached at which the snimal died,
cither of its disease or through poizoning by the arsenic
given to cure it. . .

Thomas and Breinl*#? thought that it might be possible
to find in some of the compounds of arsenic with organic
bages a form of the drag which would still retain itm
deleterious effect on trypanosomes, but would be less toxic
to the animal treated. A number of preparations were
tried without result, untii atoxyl was found to possess

We have siill to deter- )

both of the desired qualities in & marked degree. A large
series of experiments on animalsg infected by various
trypanosomes was carried out at the Runcorn Laboratory,”
and if was found that when very severely infected animals
were thoroushly and persistently treated with atoxyl a
very marked improvement immediately followed, The
parasites obviously degenerated, and totaily disappeared
‘from the blood in a very few hours. The animalg gained
weight, lost their eymptorns, and seemed in apparent
health. Tn some of them the amelioration wuy permanent.
In others, if the treatment were gtopped, the parasites
reappeared in the peripheral cireulation after a varying
period, or, if the drug were given continuously, the parasites
eventually reappeared in spite of treatment, and inereased
in numbers until the animal died, a3 in the ordinary
course of an untreated trypanesome infection. Laveran,
Mesnil and Nieolle” have had a similar experience.
Thomas and Breinl were mnch impressed with the effect
of atexyl, and advised that the drug should be given in as
high doses and as continuously as possible in caszes of
human trypanosomiasis. They stated that,® # at the same
time, all aids in building vp the physical condition of the
individual should be used.” Tn their opinion, “ i{f such a
régime be carried out and treatment be begun at an early
Deriod, the prognosis (bazed on the experience of animals
treated) will be good.” As a result of the work of these

authors, the Liverpool School of Tropical Medicine has

ever since consistently advised that thisz drug sheuid be

given a most eareful trial in the treatment of sleeping

sickness,?

Since October, 1205, the Liverpool Nehool of Tropicsts
Medicine has sent large guantities of atoxyl (2 800 grarms).
with careful instructions for uge, to varioy dical men
and missiona in West Afriea, whe have
readiness to = the druga carefal trial,
ag yeb been received from nonse of them, :

In the meantime, atexyl hias been tzed in Europe in ther
treatment of several Europeans and negroes, from both
the east and west consts of Afriea, who were infected with
Trypanosorme gambiense. In some of them the resulis have,
0 far, been most enconraging; in others, unfortunaiely,
the drug has had but little aciion. C

Kopke is quoted'™ as having treated cesos by atoxy’
with resulis encouraging at first, bus later followed by
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relapses..” These .are -to he explained,” according to

* Magalthaes'®, by -the impermeability of the meninges,

which prevents drugs (potassium iodide and methylene
biue) from reaching the cerebro-spinal fluid, and so
protect the trypanosomes there present from harm. ‘We
regret we have not been able to obtain Professor Kopke's
publication.m : o
Broden and Rodhain,¥** have between them treated by
afoxyl four Eurcpeans infected with trypanosomissis. In
three cases ‘their results were very encouraging, in the
fourth the drug is not well supported, and it has had but
little beneficial action. - At the London School of Tropical

. Medicine Dr. Daniels informs us in a private communiea-

tion that in two cases treated respectively for fourteen and
ten months not only can parasites no longer be found, but
there are now none of the symptoms of the disease. The
patients appear to he in excellent health, and injection of
their blood into monkeys and rats does not canse trypano-

- somiasis in these animals. Small doses, 10 minims or

less, of & 10 per cent, solution were given inframusecunlarly,

* and the dose increased to the limit of tolerance without

symptoms—that is, in theee cases, 25 to 30 minims of the
10 per cent. solufion on alternate days. The administra-
tion of these doses has been continued with short
-intervals throughout the whole period the cases have
been observed. -~ ¢ . ‘ - o

" Van Campenhout infoims us in a private commuriica-
tion fhat he has employed, in conjunchion with atozyl,
strychnine and cold baths—the latter for their tonic and
stimulating effects. He has had three European cases in
the third stage of the disesse under hie eare. All have
reacted immediately to the treatment, have gained weight,
and are at present apparently well, As a precautionary
meagure, the freatmaent is being repeated in two of these
cased. The third has not returned for further treatment.
Dr. Van Campenhout has also had good results from
atoxyl in the treatment of a European in the first stages of
trypanosomiasis, He prefers solutions of 5 per cent. to
10 per cent. of atoxyl, and regulates his doses in the

-following manner. He commences with & dose of 0.2 to
¢ 0.25 gram of atoxyl, and increases it daily by 0.05 gram

until a dose of 0.8 gram or more is reached. If there are
then no signs of poisoning, the daily dose remains ab this
point during a fortnight or three weeks, according to the
aravity of the case, The dosage is then gradually lessened
by 0.05 gram daily until a dose of 0.2 gram is reached, and
the treatment is then interrupted for one or two montha,
Three or more such courses of treatment are given ag

~Most of these observers have given the “drug subeu-
taneonsly ; some, however, have given it by the mouth,
This is 4 mistake, since nloxy! is certainly broken up by
the acid contents of the stomach, and the untoward effects

. of over-treatment by arsenic are thus more easily pro-

duced '(*). We believe that the intravenous injection of
a solution of atoxyl in distilled water is the method to be
preferred. Its difficulties are apparent, and in routine
treatment it will probably be usually replaced by subeu-
taneons injections. As in the ordinary administration of
arsenie, the organism should be gradually accustomed fo
We believe that this can hest. be
done by !* making a 20 per cent. solution of atoxyl in
sterile normal saline, The golution should be warmed to
blood heat just before use. In this way the drug is com-
pletely dissolved, and the pain ai the site of injection,
which occasionally follows atoxyl, is obviated. Give
subcutaneously daily for four days 0.6 c.em. On each of

the four Bucceeding days give 0.8c.em., then raise the

dose for a week to 1 cem. of the soluiion each d 5.
Now give 1 c.om, every two days for a fortnight. en
r@duce to 1 c.em, twice a week unéil all symptoms/ave
disappeared ard the patient’s blood is negative t¢ sub-
mocalation into susceptible animals. Afterwards I c.em.
shouid be given weekly for as long a period as possible.
Zhould signs of poisoning arise, the same doszes should be
given, but less frequently.  Although we have indicated a
Sefinife treatment it is imposzsible fo give a general rule
i0Y every case, since idiogynerasies are bound to occur;
but, as a guide, it may be said that the dosage ghould be
?Egiht to the limit of the patient’s tolerance (no signg of

oy A I ; -

(A %215 ldﬂsﬂae is based on the peraonal experience of one of us

i;:lfeuéibwlm gla_.de fruitless altempts to intlucnee e course of an

injectioﬁs)(B)Ti"pém”hl'”"" thaelloni 0 hitm=elf nud o laboratory scrvautfb}'
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fiiteen daye. ¥ Both patienrs remained under irentment for
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poisoning) and continued at that point. ' Tt is at prezent
impossible to say for how long the treatment should be
kepb up; it iz well known that no symptoms may be
present for several years in cases of human frypano-
somiasis which ultimately end fatally. We are, therefore,
in complete agreement with Broden and Rodhain,!* who
have likened the treatment of trypancsomiasis to that of
syphilis, . - : : - R T

Van QCampenhout, in his directions to the medical
officers of the Congo Free State,’® points out that the
syringes used for injecting atoxyl should be sterilized by
heat, since acids (carbolic) decompose atoxyl. He alsc
points out that solutions of atoxyl break down -and
become yellowish if exposed to the light. All solutions
ghould .therefore be kept in dark (brown) bottles and
made up afresh each week. Dr. Nierenstein, working
independently at this school, had also found it necessary
to follow these rules, since he had fourid that pure aniline
is present in solutions of atoxyl which have heen exposed
to diffuse daylight for five days. "

The signs of poisoning by atoxyl do not seem to be
those usually associated with arsenie,-and its administra-
tion has never been followed by albuminuria.’(™y Schild
describes them as “ chilly feelings, vertigo, headache, and
ticklinge in the threat”  :Broden and Rodhain!® saw
severe abdominal cramps radiating to the hypochondria,
slowing of the heart, and cold extremities, in cases to
whom comparatively large doses of atoxyl had been given
(to 4.10 grams of atoxyl in one week at the beginning of
treatment). In none of these cases was there intestinal
pain or diaxrhoea. .- i o SR

Daniels, in a private communiecation, states that “ burn-
ing on micturition, general dryness of the mucous mem-
braneg and skin, withh the formafion of pruriginous
vesicles,” followed the administration of 0.2 gram of
atoxyl twice weekly for fourteer months in one ease. In
another case, early in the course of treatment, there was
vomiiing and diarrhoea.. When these symptoms oceurred
the dose was reduced and subsequently very gradually
inereased.  Gther patients have been able to stand twice
the dogés mentioned, but in one 25 minims of a 10 per
cent. solution giver on alternate days produced abdominal
cramps. :

Yan Campenhout, in a private communication, states
that untoward effects followed the administzation of from
0.2 to 0.5 gram of atoxyl given by the mouth daily for
geveral days. He also found in ome case that they regu-
larly followed the administration of 0.8 gram of atoxyl
given hypodermically in one dose. He describes the
signa of poisoning as slowing of the pulse, cold extremities,
and pectoral cramps, - o

In conclusion, although we earnestly advise the use of
atoxyl in- human trypanosomiasis, we cannot forbear
uttering a word of warning lest the immediate ameliora-
tion which usually follows the administration of this
drug should be thought to be always permanent. In some
cases a cure may be effected; in others, {from the experi-
ments made at this laborafory, we are forced to believe
that the improvement will prove to be merely fransitory.
Atoxyl is a great advance on previous methods of treat-
ment, but it ia not an absclute specific. What its actual
therapeutic value in human trypanosomiasis really is can
only be determined by the systematic treatment and sub-
sequent observation, over a period of several years, of a
large number of cases, It is therefore absolutely neces-
sary that those who have an opportunity of treating cases
of sleeping gsickness should use every effort to keep &
careful record of the aiter-history of their patients.

In the meantime, at Tiverpool as elsewhere, the search
for a treatment more efficacious than atoxyl is stiil being
continued, ‘

Our thanks are due to Dr. Daniels and to Dr. Van
Campenhout for permission to publish those of their
observations mentioned in this communication,
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- A MODERATE dégree of thiz deformity is very auitable for
. - treatment by tendon transplantation. = The very severe
- forms where, in addition to the tibialg, the muscles of the
calf are very weak or completely paralysed, are unsuitable
. for this procedure. Stability of the foot can in these only
be obtained by producing ankylosiz at the ankle-joint,
The three following cases which recently came under my
- are af the Children’s Hospital illustrate many points in
'the freatment: 0 - oo o ‘
sl B Q. aged 4% years,

was attacked by infantile paralysis
three years previousty. The loss of power was at first com-
“wpledein both legs, Some recovery took’ place, and when. first
~.geen by me the'condition was as follows '—In the leftleg, the
only healthy musele present below the knee was the exfoncor
“:longus ballucis. The others were not completely paralysed,
-and reacted feebly to the faradic current. The limb, though
nof streng, was distinetly vseful, but en -extra amount of work
wwag thrown on the opposite member. Fortunately the liga-
ments about the ankle-joint were not unduly lax, and there
-was$ no indication for any operative inferferenca on this side.
“ Dnthe right side thers was a well-marked valgoid position,
- 4The following muscles were involved, and did not reset to
Jfapad:sm—tibia]is anticus, - tibialis posticus - and extensor
Jodgus hallucis: The flexor lougus hallucis and dommunis
Aigitornm were feeble, - The inlerieul lateral ligament of the
ankle was wlrotuhed, and wellemarked Uul fuul wag present,
—grﬁxrtls{ due to the wani of support of the tiblalis - posticus
uscle. :

Tendou transplantation was perfornted o‘%} May16th, 1906, The
gkin incision extended from 3 in. above the onter malileolus
acrass the front of the ankle, and more than half way up to the
popliteal space along the middle of the calf behind, The
beroneus longns was cut as long as possible and brought across
the front of the joint and fixed to the inner and under surface
of the navieular bone by silk sutures. About ope-third of the
senda Achillis was splif off the inner side, and the separation
.%Kteg’d_e_dl well ap into the calf musecle, as snggested by

]FO lélk _An additional musecle was thus formed, which was
place I}Ehl'_r‘!d theinner malleolus in the sheath of the kibialis
posmc‘zim. The sheath itself was accurately sutured over the
ﬂe‘; ecdon. This Separaied piecs was fixed fo the under
su_;ha:ce of the navicular bone. It was imposgible to get it
wi ’i)ﬂ a1 inch of the selected spot, so the interval was bridged
(g‘;f??! ¥ fnar strands of sill:, as recommended by Lange. 2
tlihp 3095{ central part of the tibialis posticus was fixed on to

&.9? caleis, beside the tenda Achillis, Possibly a few fibres
:_ml;‘l-; ?;Eﬂg!eg;risa?ﬁégd and might assist the catf muscles
Dinster fol: o ¢d. The limb was then put up in

After this was removed massg, ¢ was performed dail
cbild allowed to gei about. g’fl:e ho%t uged %clladath% _a;z}cé
d o prevent over-sirelciing of the relaxed internal
igamen.  Thie wiil be worn until the muscles of the
{.wQNtm‘mnns.have broertrophicd and the ehild has
il 10 BSe them in a co-ordinated fashion. Marked im-
ment o Watking resulted, but ag the limb had to hear
- of the body weiglt, it was not quite satisfactory, It was
ded to ankylose the mediotarsai joint to give groater

ity to the foot, a plan which has been advoenied hy
man ? Three and a Balf months laier the asiragalo-navi-
articuiation was epeted and the opposed eartilaginoug
3 shaved off. Iad 11 been possivic to fowesos the
Ly of this opersilo % would have heen l)e:itm:
e done it bhefore the tenage, transplanting.  (On

umaine (Maladiedn Sommeil), -Arehiv f. Sehiffs und Tropen Hygiéne,

ment of the peroneus longus.and the split part of the tendo
Achillis to their new position. .A ‘dense mass of firm fibrous
tissue had formed round the silk ‘sutures joining the latter
tendon to the bpne. " Thus the satisfactory result obtained br
bridging an interval by =ilk stands was demonsfrated. . The
limb is still in plaster-of-paris, where*it will have to remain
éor a} least fhree months o allow of the ankylosis becoming
-.2.:C, D., aged 34 years. The paralysis in this ease was of two
years’ duration ; it affected the right leg, whick was¥ in. shorter
than' the left. “'The following was the distribution’ of the
paralysis : Thetibialis anticus and pésticis wers quite useless,
the inner head o6f-the gastrocnérnius weas feebie, but the outer
head reatted vigorously to ihe faradic curfent. :The inner part
of the extensor communis digitorum reacted very weakly to
the interrupted current though the extensor -longus hallueis
was unimpaired, |'0f the thigh muscles the ihner hamstrings
and sdductors were weak. ‘There wasnot the same flattening
of the arch of the foot as in the last éagg, -1 . 7il--n 0w
Tenden iransplantation was. done on' May 25th, 1908, - The
tendo Achillis was ‘not made fise of ss the ealf muscles wers
partly paralysed. The extensor longus halluels was divided and .
fized to the inner and under surface of the navicular bone,
The peroneus longus was brought scrdss the ankle-and fized
to the peripheral end of the divided .extensor of thé great toe:
If I had ‘a similar case-in foture I should catise the peroneus
longus to support the joint behind by passing it undernesth
the tende Achillis to' the navieular bone: o[+ - 4/F “n ¢
3. K. P, .aged 4} yesars. . The paralysis.wus of thres years’
duration and affected the left leg, which was # in, shorter than
its fellow. A very marked valgoid deformity was present, the
child walking on the inner border of the foof. ' The peroneion
the oufer side of the ankle were markedly contracted, The
following museles were found not fo remect to faradic stimnla-
fion: : Tibialis anticus "and posticus, .flexor -and extensor
longus hallueis. The inner part of the extensor communis
digitorum and the inner head of the gastrocnemins were very
feeble. In the left hand the interossei, the third and fourth
intercarpal spaces were paralyséd, resulting in & characteristic
deforrnit.y.‘ ‘.; R B T T .
-On May 16th, 1906; tendon fransplantation wWas performed.
The peroneus longus was displaced out of its sheath and cus
23 far as possible in the sole of the foot. - The tendon was then
brought across the front of the.ankle superficial to the deep
fascia, and was fixed to the inper and under surface of the
navicular bone. Much improvement .resulted, though the
deformity was not altogether corrected. . After recovery there
was considerable eversion of the foot, owing to lack of any
support bebind the inner malleolus. " Apparently it would
bave been preferable in this case, too, fo have brought the
peroneus .longus. behind ithe inner .malleclus, passing it
beneath the tendo Achillis. The main support necessary in
talipes valgus seems to be one braci ap | inner side of
the axkls from behind. - - R

Pt

N H IR . SRR
IR - Tecknique of the Operations. : e
1. A ftourniguet applied above the knee makes ‘the

operatipn-muoh sharter and  chaier 4 TH provents hleed-

ing from a large number of §mall veing which gre divided
on the front of the ankle and foot.” .. =~ ~ % |

2. The transplanted tendons, when possible, were fixed
directly to the bone by silk sutures.” A periosteal flap
was raised from the navieular bone, and was sutured over
the tendon when that structure had been fixed in position.
No doubt the immediate result is better if .the transpesed
tendons be fixed to the peripheral ends of the paralysed
ones. The denervated structures, however, subsequently
stretch and the operation is nullified. - - :

3. When the aplit tendo Achillig was used the separated
portion was given the sheath of ‘the tibialis posticus, It
afterwards moved in' this very satisfactorily. The separa-
tion of the tendon was continued some distance into the
musgele. Tabby* does not advise this plan, but it is
probable thab not many muscular nerves are destroyed by
it, as they run on the whole vertically down in the gastro-
enemiung, Tf this be done, it may be possible to some
extent to ‘get independent movewment in the separated
tendo Achillis. If the splitting be not carried up beyond
the tendon this is obviouasly impossible. It iz important,
also, to put the right amount of tension on the trans-
planted tendons when fixing them, If this be insoflicient,
the muscic uses some of its contractionp in making the
glack tendan taut. If the tension, on the contrary, be teo
areaf, the sutures fixing the tendon to its new ingertion
are likely to give way. As Tubby has poinfed out, the
tendons acting on the toes enn be utilized to give stabilitv
to the ankic-joint, Loss of power in the toes is of small
moment compared to weakness of the ankle or mediotarsal
articuiation. After the shesth of the peronei is opened
up to allow of using of one of them, it iz subsequently

anited by continuous fine siik suture. After the opera-

2¥posing this grea it was interesting to neie the firm attach-

tion the leg aud foot are put up in plaster-oi-paris for six




