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ln our comunication to LS:C.T.R. in September 1952 we ann·oun­
ced the treatmernt of the first cases o:f T. rhodesiense sleeping- ­
-sickn1es,s, in Mozambiqu:e, with arsoba,J (S. 854 R. P . Specia). Those 
case.s aH showed serious invo]v,ement of the nervous system. 

As the resu'lits wer,e encouraging we deci<led to treat a larger 
number of patients with the sarne drug. Our paper today is a general 
vi·ew on 1the1 subject. 

We used th11e·e batdhes of arsobal (N .0 102, 103, 104). 
Most of the cases .mentioned here were di-agnosed <luring 1951 , 

1952 and 1953. 
ln order t,o put things dearly we divide the cases in three major 

groups: 

Group I - New nervous ,cases. 
Group II - OJ.d cases, a'ls'O in the nervous s,ta,ge , previously 

tr-eate,d witJh antrypol + tryparsamide or penitamidine + tryparsami<le. 
Group III _, Eady cases (haemolynphatic s!tage) . 

Ali patients were hospitalised during treatment al1'd were submi­
•ted to: a general examination , blood t.ests for trypanosomes and other 

(') Entregue para publicação em 18/ 7 / 54. 
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parasites, urine test for albumin and micros.copie examinaüon of the 
sediment, mkroscopic examination of ,the foces and Iumbar punctures 
before and after tr'eatment. Weigh1t was as,certai'ned before and after 
treatment. 

The patients had, as a rule, two days rest before starting arsobal 
treatment on account of the usua'I headaiches following lumbar 
puncture. 

The inj'eictions of arsoba,J were giv,e'n always very s lowly, • in the 
morning, witlh the patients in jejune and in bed. 

B.A.L. was at hand injections were given when necessary at the 
dosage indicated in tihe circular accompanying the ampoules. 

As a rule t'he pati'ents were discharged one week after treatment 
and foll çJ:wed up during severa] months. 

1 Group - New nervous cases treated with arsobal. 

To these pélltients a dose equivalent to 3,6 mgr. per kgr. of body 
weight was ·given.· 

-Various ways were used for the sequence of the injeotions , as 
follows: 

Some cases were treated with two courses of four da1i1y inje-c'tions 
separated by an i'nterval of 7 to 14 days ( I A .). 

Other ,cases were treabe:d wiith a single course consisting of one 
injection on each of 4 consecutive days ( I B.). 

Others again were treated with four injections, one in every 
third day (1 C). 

W ,e treated other cases wi1t!h 'One or two courses of injections but 
differently from the c;:ises menti'oned under I A. or I B. ( I D . ). 

ln some ,cases we proceeded in the ·fo'lilowing manner: first 
antrypol pr pentamidine + tryparsamide; after a pe·riod of 15 to 
30 days a course of four daily inj ecti'Ons of arsoba•l was given ( I E.) . 

1Lastly, in some pat·ients we repe·ated the arsobail treatment .once 
more. ( I F.) . 

I A. Cases treated with two courses of four daily injections 
separated by an interval of one or two weeks -' A total of 23 :eases 
ai! showing trypanosomes in ~he C.S.F. with protein cçmtents between 
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28 and 80 mgrs . and cell counts always higher than 20/ mm.8 were 
treat ed. 

The ·cerebrospinaI flui·d examinations suppJy us with the follo~ 
wing da.ta :, 

'Jlhe cdl count carne down ro less than 5/ mm3
: in I case after 

5 months, in I case a-fter 9 months and i'n 9 cases between 9 and 
20 months after ,treatment. 

T·he cell count remaine•d above 5 per e.mm. in 12 •cases. 
As for the protein content it was norma-! in 5 .cases between 

4 and 5 months and in 6 cases between 8 and 12 months after 1trea~ 
tment. The protein remain·eid above . normal in I case· after 8 months , 
in I case after 12 montlhs , in I case . after 13 months and in 2 cases 
a'f.ter 15 months after treatment. The protein content inc11eased in 
2 patri'ents. One of these patients had a much higher protein con,tent 
2 monrhs after the treatment and died two molllths later. 

The C.S .iF . was not examined in 3 cases afrer treatment because 
one of them escaped and the other 'two were females in a.dvance·d 
stage of 1pre.gnancy. 

1ihe cerebrospina.J fluid composition became normal (protein 
25 mgs. or less , cell count 1~2/ mmª ) in 7 ·cases : 1 case in 8 months, 
1 case in 9 months , 1 case in l•I months, 2 cases in 12 months, 1 case 
in 13 months and I case in 14 month;s after treatment. 

These results lead us to the condusti'on that we have obtained 
the cure in 7 cases (30 % ) and very marked improvement in 11 cases 
( 47 % ) with arsobal treatment using two cours-es of four inje.ctions. 

Accidents - With t'he exception of hyperthermia · observed in 
a'11 cases after the first inj'ection and vomitilng in some, no serious 
a.cci·dents are recorded with this m'anner of trea-tm·ent. 

I B. Cases treated with a single course of four injections of 
arsobal. An injection on each of four consecutive days - 83 cases 
were treated in .the above mentfoned way. The C.S.F . examinations 
showed bêfore treatmenrt protein contents between 30 and 90 mgrs. 
·cdl counts between 4 and over 1.000; trypanosomes from a f ew to 
many wel'e ·found in 57 p1atients. 

After treatm'ent the cell count carne down considerably in 
51 cases , 39 of which returne·d to normal. 
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This to-ok: 

3 mont'hs in 1 case 
4 » >)I 2 cases 
5 » » 3 » 

6 » » case 
7 » » 7 cases 
8 » » 8 » 

9 » » 7 » 

10 » » 5 » 

12 » » ,12 » 

14 » » 1 » 

16 » » :Case 

The cell count remained high in 15 cases: 

ln 5 -cases ,afrer 1 months 
» 2 » » 5 >) 

» 3 » » 7 » 
» 2 » » 8 » 
» 1 case » 9 » 
» » » 11 » 
» 1 » » 12 » 

Protein contents returned to normal in 13 ·cases: 

ln 1 case af.ter 3 months 
» 1 cases » 1 » 

» 6 » » 5 » 
» 3 » »' 6 » 

» 8 » » 7 » 
» 7 » » 8 » 
» 5 » » 9 » 

» 4 » » 10 » 

» 4 » » . 14 » 
» 1 ·case » 16 » 
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ln 23 ca,seis 'the protein continued facreas·ed : 

In 14 cases •after 4 months 
» 2 » » 7 » 
>> 2 » » 9 » 
» cas-e » 1,1 » 
» 2 ·cases » 12 » 

» case » 14 » 

» » » 15 » 

ln none of the 83 patients trypanosomes were found in tJhe C.S.F. 
after treatment. 

39 pattiients had a normal C.S.F. (protein 25 mgs. ·or less, cell 
count under 4) : 

Conse·quently, 39 
tage 46,9 % ) . 

4 cases after 4 mont'hs 
6 » » 5 » 

2 » » 6 » 
5 » » 7 » 

10 » » 8 » 
5 » » 9 » 
2 » » 10 » 
2 » » 12 » 
2 » >> 14 » 

case » 16 » 

·cases are conside-red to be cured (percen-

The C.S .F. was not examined ·in 4 cases. We Iost sight of one 
case and the other three arte stiU under observation and apparently 
wdl. 

ln 12 patients the C.S.F. is to be considered a>lmost normal after 
treatment. 15 cases continue-d to show seriaus di,sturban:ce of the 
C.S.F. :eomposition. 

Of the total 83 dea,th occurred in 13 cases. We a'ttribute the 
cause of deatfü 'i'n 7 cases to t·oxic accidents caused by arsobal which 
gives a percentage of mortiality of 8,4 % in this series of cases. 

Accidents - A feverish condi'tion was observe:d in a11 pa,tients 
after the first inje.ct>ion . 

11 
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As slight inc1ildents- we mention vomitipg, tremors ·and diarrhoea, 
in some cas-es , du-rin,g the cours-e of inje-ctions. 

We have ,to report 8 very seúous toxi-c acciden'ts resulting death 
in 7. A description of thes•e eight ·cases follows . 

Case n. 0 4/ 53,......., African male, -age about 48. 

Bdore treatment : 

Blood: 
C.S.F.: 

Urine : 

Tryps + 
Tryps -
Protein 39 mgrs. 
Cel'l count 38/ mm" 
Ova •of ,S.ch . haematobium 

Two days after treatment tihe pati-ents complained of headache. 
Pmstration. B.A.L. Temp. 37°,5. KerT.1ig an:d Romberg signs posi­
tive. Next day pros'tation continues and patlient becomes unconscious. 
Next day generalise:d tremor and coma in the afterno-on. Death 
occurred the 5th day a1fter treatment. 

Total dos 1age of B.A.L. : 14 ampouks. 

Case n.0 24/ 53,......., A'friican ·female, aged ahout 25. 

Before treatment: 

Blood : 
C.S.F.: 

Urine : 

Tryps + 
Tryps ++ 
Protein 56 mgrs. 
Cell -count 153/ mm" 
WÚhout albumin 

After the 4'th inj·ectiion of arsobal the patient started having 
tremors. B.A.L. Next day ,trismus appeiared and in the afternoon 
coma. Dea tlh occurred the 5th day afte·r treatment. 

Case n.º 36/ 53,......., African .male, aged ab-outh 60. He was admi­
ted to hospital in very bad condition , uncons-cious. Somnolence. • 
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Before treatmen t: 

Blood: 
C.S.F.: 

Urine: 

Tryps + + 
Tryps -
Protein 138 mgrs. 
Cell count 71 / mmª 
Without a'lbumin 

3 days afaer treatment the somnoJ.ence of the patient increased 
profuse diarrhoea. 

B.A.L. (2 cc. every four hours during two days; the third day 
2 <:e. every 6 hours). T'he patient rec-overed and was d1scharged eight 
days 1ater. • 

4 montihs later: 

Blood: 
C.S .F .: 

Tryps -
Tryps -
Pmtein 
Cell count 

30 mgrs. 
4/ mm 3 

Case n.0 55/ 53 - An african female , aged ahout 45. 

Before treatment ( 25.5.953). 

Blood: 
C.S.F. : 

Urine : 

Tryps + 
Tryps + 
•Protein 
Cell •count 

30 mgrs. 
55/ mm 3 

No ia.Jbumin 

A rise of temperature (39°,8) was noticed after the first injection 
of arsobat 

Five days aifter the treatment the paUent complained of headache 
and became somnoJ.ent. Epileptiform convulsions started on the mor­
ning of the following day. B.A.L. injections ( 2 cc. every 4 hours) 
were given to the patient. Entered in coma 'in the afternoon and death 
o,c,curred the 7th day. 
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Case n.0 69/ 53 - An african fema11e, aged about 35. 

Before :tre-atment: 

·Blo•ad : 
C.S.F . : 

Urine : 

Tryp.s -
Tryps + 
Protein 40 mgrs. 
Ce1JI coun t 375/ 111111 3 

No albumin 

T,emperature 38°,2 af.ter the first injection. On the 4th day after 
treatment started with tr-emors fiirst'1y of the limbs and soon genera­
lised. B.A.L. (2 ·cc. every 4 hours) . Temperature 40°. Qui-ckly the 
patlient entered in deep ·coma and died the following ·day. 

Case n.º 83/ 53 - An a frican male , a-ged -about 24. 

Before t reatm en t: 

Bfood: T ryps + + 
C.S .F . :' Tryps + + 

Pwtein 50 mgrs. 
Cell count 51 / mm3 

Urine : Albumin 

Temperature 39°,6 after the first injection. Aifter treatment the 
urine was albumin free. On the 3rd day afrer tihe last injection af 
arsobal patient complaine:d of headache. T emperature 37°,6. A few 
hours a.fterwards restle·s.sness and trljlsmus devefoped. We started to 
give B.A.L. injections. Death oc•curred in the a fterwoon of the follo~ 
wing day. 

Case 11. º 7 / 54 - African male, aged about 60. 

•Before treatment :· 

Blood: 
C.S .F . : 

U rine 

Tryps + 
T ryps + + 
Prntein 56 mgrs. 
Cell count 23/ mm 3 

No albumin 
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Two ,days after treatment a shght but genera1ised fi.brillation of 
the musdes. B.A.L. ( 2 cc. ·every four hours). ln the morning of the 
4th day condition worsens. Albuminuria. Temperature 40°. Tremor 
increases . Patient ent-ered coma and died four days after treatment. 

Case n.0 9/ 54 -- A'frican male, aged about 32. Weight 62 kgs. 

Before treatment : 

Blood: 
CS.:F. : 

Tryps + 
Tryps -
Protein 3,1 mgrs . 
Cell ;eount 33/ mm3 

Urine A'ibumine :free 

ln the aftemoon of the 1last day of •treatment the patient suddenly 
became unconsdous and quickly entered coma. S. A . L. Cheynes 
Stokes breath!fog, fever . He remained in coma until he died the 5th 
day af ter treatment. 

I C. Cases treated with one course of 4 injections of arsobal. 
One injection every third day - We treated 2 patients in this way. 
One had ne•phritis and 9 months aft.er treatment his ,general condi­
tion was excellent, the C.S.F. ceH count was normal but protein was 
stilJl increased. 

The second ,case was in poor condition before treatment and 
died .of toxic enceph•afopathy. 

The des,cription of this case follows. 

Case n .0 78/ 53 - An african male, aged about 55. 

Before treatment : 

Blood : 
C.S .F . : 

Urine: 

Tryps + 
Tryps + + 
Protein 
Cel'l count 
Albumin 

35 mgrs. 
27 / mm 3 
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A slight rise of ,temperature after the first injection. One day 
after treatment the p:ati'ent had hiccups, he be-came confused. B.A.L. 
(2 cc. every 4 hours). Next day the patient complaine·d of int1ense 
cephaloea. Tremors started and fat.er on vioient epileptiform con~ 
vulsions. Temperature 38°,6. Cheynes St-oke.s breatJhing the following 
day and deep. coma. Death occurred the 41t!h day aft.er treatmel).t. 

I D. Cases .treated with one or two courses of arsobal, the 
sequence of the inj,ections beeing irregular - W 1e have used severa:J 
ways of treatment owing ,to the conditi'On of the patients. 

a) One patient receiv,ed two courses of 3 dai'ly inj,ections w'ith 
one week's interval. 

Case n.0 84/ 53-Before treatment (12.8.953) . 

Blood : 
C.S.F.: 

Tryps + 
Tryps + 
Protein 40 mgrs. 
Cell ·count 187 / mm3 

Urine No a'lbumin. 

Weight 45 kgr. 

7 months aft.er treatment: 

Blood: 
C.S.F.: 

Weight 51 kgr. 

Tryps• -
Tryps -
Prote!in 
Cdl -count 

25 mgrs. 
9,3/ mm 3 

b) One case received two courses of 4 injections with the 
!nterval of one week. The injections of this first course were ,given 
on four consecutive days and those o.f the second course were given 

every s·econd day. 
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Case n.0 71 / 53 - Afri.can male, aged :about 42. 

Before treatment: 

Blood : 
C.,S.F.: 

Wei·ght 51 kgrs . 

Tryps + 
Tryps + 
Protein 55 mgrs. 
CeH count 270/ mm3 

1 O months after treatment: 

Blood : 
C.S.F .: 

W •eight 65 kgrs . 

Tryps -
Tryps -
Protein 18 mgrs. 
Cell ·count 4,l/mm8 

e) One case received two courses of injections with the interval 
of one week. Tlhe first ·course consiste-d of 4 injections and the s·econd 
of thr-ee. AU i!he injections were given every other day. 

Case n.0 77 / 53 - Before t reatment : 

Blood: 
C.S.F.: 

Wei'ght 49,5 kgrs. 

Tryps + 
Tryps + 
Protein 30 mgrs. 
Cell ·count 82/ mm3 

8 months aft•er treatment: 

Blood : 
C.S.F.: 

Weight 55 kgrs. 

Tryps -
Tryps -
Protein 20 mgrs. 
Cell count 5 /mm3 
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d) 2 p1atien:ts ·receiiv-ed two courses of 2 injections, at ,one week's 
interval, given every ,third day. 

Case n.º 52/ 53,...., Before treatment: 

Blood: 
C.S.F.: 

Weight 42 kgrs . 

Tryps + + 
Try,ps ++ 
Protein 60 mgrs. 
Cell eount 138/ mm 3 

9 months a'fter trea:tment: 

Blood: 
C.S.F.: 

Weight 63 kgrs. 

Tryps -
Tryps-
Protein 35 mgrs. 
CeH count 13/ mm 3 

Case n.0 54/53,...., Case in very "bad condition. 

Before treatment: 

Blood : 
C.S:F.: 

We'i-ght 30 kgrs. 

Tryps -
Tryps + 
Protein 
Cell :eount 

62 mgrs. 
186/mm3 

The patient died four days after 1t'he last inje<:tion of arsobal of 
hearth failure. 
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ln this series of 5 patients treated with arsoba,J we have obtained 
the cure in 2 cas,es; in 2 cases the cell count and protein content 
decreased to near normal. 

I ,E. Cases treated first with antrypol or pentamidine + trypar­
samide in small doses. After an interval of 15 to 30 days they recei­
ved one course of 4 injections of arsobal on consecutive days - Three 
cases showing very bad .condition were t reated in thiis way as we 
f,eared ili effects of the arsobal upon them. We tried to improve their 
g·enernl condition with the tryparsami1de in sma'll dosage. 

Case n.0 73/ 53 ,_ An •african female , a.ged 20. 

Before treatment: 

Blood: 
CS.F.: 

Urine : 

Weight 43 kgrs. 

Tryps + + 
Tryps + 
Protein 30 mgrs. 
Cell count 36/ mm3 

Ova of Sch. haematobium 

She was t reated first with antrypol (5,5 grs.) + tryparnamide 
( 4,3 grs.). Afrer a rest of 15 days we gave a course of 4 injectfons 
in consecutiv,e days. 

No feverish condition after the first injection. After beeing 
treated of her }yj1}harzia'1 infecHon was discharged. 

9 months after treatment: 

Blood: 
C.S.F. : 

We•ight 52 kgrs. 

Tryps -
Tryps -
.Protein 
-Cell .count 

25 mgrs. 
l,6/ m·m3 
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Case n.° 75/ 53,...., An african female, aged 40. 

Before treatment: 

Blood: Tryps + + 
CS.F. : Tryps + + + 

Protein 40 mgrs. 
Cell count 30/ mnP 

Urine: Albumin . 

W -eig•ht 47 .kigrs. 

The patient re<:eived seven inf ections of pentamidine + Trypar­
samide ( 6 grs.). Aher an interval of two weeks without treatment 
a course of 4 i'nj-ections of arsobal was given. One injeotion on each 
cons-ecutive -day. No fever af ter the first injection -of arsobal. 

9 months after treatment : 

Blood : 
C.S .F . : 

Weight 53 kgrs . 

Tryps -
Tryps -
Protein 
Cdl <:ount 

18 mgrs . 
·2.3/ mm3 

Case n.0 88/ 53,...., African ma.Je, aged about 25. 

Before treatment: 

Blood : 
C.S.F.: 

Urine: 

Tryps ++ 
Tryps + 
Protein 35 mgrs . 
Cell :count -80/mmª 
Ova ·of Sch. haematobium 

Treated first with •antryp-ol (5,5 grs. ) + tryparsamide (7,80 grs). 
T1he pati-ent had voluminous asdtes and oedemas of the feet and -legs. 
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After an interval of 30 days we started wi't!h a course of 4 inje­
ctions of arsobal ,each given on e~ery thr,ee <lays. No f.ever after the 
first injection. 

The ascites disappeared an:d the patient was ,di'schaDged 20 days 
• a-fter treatment. 

* 

According to C:S.F. examinafüons we can say that two out of 
these 3 patients ,got cured. 

I F. Cases treated twice with arsobal at intervals of severa[ 
months - 11 cases 'selected from thos,e showing goo<l general con­
dition months after ,tfüe arsobal t.11eatment receiveid a second · one. 

T'he first treatment consi'sted of: in 8 ca,ses, one course of 
4 injections on each of four ,cons,ecutive :days; 1n 3 cases, two courses 
df 4 daily injectio.ns a't 1the inte11v,al of two w,eeks. 

The second treatment for ,a:11 the 11 ,cases conslsted of a course 
of 4 inj'ections given on consecu.tive days. 

Hereunder foHows a tab1e 11e,gis'tering the r,esults. 

New cases treated twice with arsobal 

Before Arsobal After Arsobal 

C. S. F. after 1st . -".,, C. S. F. after 2nd. 
C. S. F. ~ e 

Case e • treatment o treatment 
n.o Blood e t1 

e -
Tryps Period ·- e Period - u 

Tryps Protein Cells Protein Cells in Ê ~ Protein Cells in 
months ~ " months ..!; ..e ----

10-52 + - 40 120 31-35 3-3 4-8 10 31 1 4 
15-52 + - 31 2 29-29 12-4 5-9 9 35 3 5 
16-52 + - 20 9 28-31 2-2 4-8 10 29 2 4 
9-53 + - 71 429 48-31 38-9 4-10 10 ? ? -

12-53 + ++ 42 38 31-31 8-3 5-8 o 31 3 4 
15-53 + - 92 102 40-42 22-8 5-9 9 40 9 5 
20-53 + ++ 26 7 25-40 15-3 4-8 15 31 7 5 
21-53 + ++ 71 368 40-35 20-11 5-9 9 ? ? -
22-53 + ++ 36 20 31-28 12-5 5-9 9 _ 31 3. 4 
25-53 - + 71 156 40-31 17-3 5-9 9 ? ? -
27-53 + - 26 9 31-40 1-1 4-9 11 ? ? -
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No serious acddents :took plaoe lin these ·cases. 
Oomparing the resu'1ts on the table we note a slight or no impro~ 

vement at all of the C .S.F. ,co,mposition afoer the second arsobal 
treatment. 

* 

W ,e indude in tJhis major group of new nervous casies ( Group I) 
three patients wlho died •during treatment and aftier the second 'inje­
.ction of arsobal. 

Case n.º 63/ 53 .- African fema'le , aged about 37. 

Bdore t reatment: 

Blood : 
C :S .F . : 

Urine: 

Tryps ++ 
Tryps ++ 
Protein 25 rngrs. 
Cell count • 22/ mm3 

W 'i:thout albumin 

Feverish reaction of 40° after the first inj,ection. Next day the 
temperature was normal and the secon:d inject:ion ,given. Next day 
temperature 37°,5, inflammation of 1the buccal mucous membrane, 
restlessness. ln the aftemoon prostration , tremors. Death oea:curred 
at !!light . 

. Case n.0 65/ 53 .- African male, aged about 17. 

Before treat ment : 

Blood ~ 
C.S.R: 

T:ryps + + 
Tryps + 
Prote!in 
Cell count 

25 mgrs. 
7/ mm8 

Afrer the s,e.cond injection of arsobal ~he patient had f,ever ( 40°,3 ), 
cep'ha'1oea and tremors. B.A.L. During night restlessn•e.ss , aphasia. 
Next day in the morning 1the .pàtient diied. 
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Case n.º 79/ 53 - African male, aged about 50. 

-Hef.ore treatment: 

Bk)Od: 
C.S .F .: 

Urine : 

Tryps + + 
Tryps + + 
Protein 50 mgrs. 
Cell count l 95/ mm3 

. 

A'lbumin 

Some hours aft.er the injection the pati'ent had tremors , apathy 
and ent•ered ·coma. He received 6 cc. of B.A.L. and di>ed the fdllo­
wing day. 

* 
This group of nervous cases newly -diagnosed (Group I) num­

bers a total ·of 130. 50 of tihese patients, 38,4 % can be considered 
cured : both blood and C.iS.F. wer-e freie from trypanosomes and 
repeated examina-tion of sarne fluid reve·a-Je·d its normal composition 
severnl month-s aifter arsoba'I tre·atment. 

ln 31 .cases the protein con ten t and cell count of the cerebros­
pinal fluid carne down considerably. ln some of these patients the 
C.S .F. composition became nearly normal. 

l'11 21 cases there are sti11 s·erious dd,sturban-oes of the C.S.F. 
severa·] months after treatment. 

19 patients died . W -e relate the cause of death in 11 o-f the fata'I 
cases to toxic 'encephal·opatlhy caus1e'd by arsobal . Of the 130 patients 
this means a percentage of 8,4 % of deat:1rs due to the dru's. 

II Group - Old nervous cases previously treated wíth Antrypol 
ar Pentamidine + Tryparsamide. 

34 nervous cases, pr-evi'Ou·sly treated with one or more cour-seis 
of antrypol or pen-tami·dine + tryparsamide receiv,ed arsoba-1 at the 
dosage of 3 ,6 mgrs. per kgr. of body weig·ht. 

They we-re -diagnosed from 1950 to 1952. Before the ar.soba] 
treatment ali cases showed increased protein conte·nts and cdl counts 
of the C.IS.F. Trypanosomes w'ere found in 9 cases. One pa-ti:ent was 
treated with two courses 'of 4 •dal'ly ti njections at one week',s interval. 
This case had trypanosomes, 151 cells per mm3 and 45 mgrs. o'f 
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Case 
N.• 

2-50 

3-50 

10-50 

7-51 

3- 52 

4-52 

5-52 

9-52 

-1,5-52 

20-52 

34-52 

H-52 

58-25 

5- 53 

Old cases treated with a single series of 4 injections of arsobal, 
one on each of four consecutive days 

Before arsobal After arsobal 

C. S. F. 

1 

C. S. F. 
Previous 

;,-
Blood ~ J. ~ Blood .. e 

·- bO 

~ l "YF' T I Pro- e li 
trcatment ., ::,: tryps Pro- , ~ ~ Tryps . Cells ryps . e s 

tem te111 

------__ , _________ 
·Antryp. 45 + + 30 56 49 - 25 3,4 
+ try- 45 - - 30 2,7 
parsam. 
Pent. + 80 - ++ 70 192 85 - - 35 9 
trypars. 80 - - 2H 7,5 
Pent. + 54 - - 35 54 64 - - 25 2 
trypars. e4 - - 25 2 
Pent.+ 
trypars. 45 + ++ 45 85 55 - - 56 80 
Antryp. 43 - - 20 42 ? - - 31 3 
+ try- 56 - - 25 1 
parsam. 55 - - 22 2 
Pent. + 58 - -t 25 51 57 - - 22 ô,5 
trypars. 57 - - 25 1,6 
Pent.+ 
trypars. 64 - + 40 55 56 - - 18 1, 6 
Pent. + 49 - + + 40 38 50 - - 30 6,8 
trypars. 50 - - 20 4,4 
Pent. + 63 - + 35 146 62 - - 25 3,7 
trypars. 60 - - 25 1,5 

(2 courses) 
Antryp. + 44 - - 28 109 49 - - 18 2,4 

trypars. 
(2 courses) 
Antryp. + 32 - - 30 59 37 - - 22 2 

trypars. 
Pént. + 44 - - 40 11 9 45 - - 20 3,8 
trypars. 43 - - 18 1,9 

Antryp. + 53 - - 72 421 58 - - 32 4,2 
trypars. 55 - - 28 4,3 

25 1,7 
Antryp. + 56 - - 31 li til - - 31 16 

trypars. 
(2 courses) 

't:I --s 
o e 

~ ~ 
5 

11 
13 

3 
8 

11 
15 

9 
5 
9 

16 
7 

20 

8 
5 

10 
5 

14 

8 

13 

4 
12 
3 
8 

17 
5 
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protein in the C.S.F. before treatment. 9 m-onths later the cell count 
was 1,2/ mm3 and had 20 mgrs. of protein. This pahents is considered 
.to be cured. 

26 cases were t-r,eate:d with one ,course of 4 inj,ections of arsobàl. 
The C.S.F. of 11 cases ha s not yet been examine,d but we know 

that they are alive and wdl. 
One pat'ient in po-or condüion befor,e treatment died • of toxic 

encephalopafüy af.ter the . s-econd injection of arsoba-1. 
Of the remaining 14 cases, shown on the table, 9 ( 40,9 % ) are 

co-nsidered to be ,cur,ed; another case had a near norm9! C.S.F. several 
months -after treatment. 

The other 4 ·cases are mor,e or Iess in the same condition as for 
C.S.1F. composition . 

Tests were negative for trypanosome·s in all cases after treatment. 
For a better understanding of trypansamide and 'later arsobal 

treatment we glive the history of one caise 1included ·on füe table. 

Case n.0 7 / 51 ~ African male, aged ab-out 36. On admission 
to the hospital he complain'ed of headache, pain in the Iegs. Fever, 
d'ifficu-lt wa-lking, dysarthria . No oedemas . Pulse 76/ m. Blood test 
negative ,f.or trypanosomes. 

C.S.F . examination ,( 17.4.95-1): 

Tryps: + + 
1Pmtein : 60 ,mgrs. 
Ce'lls :· 442 

Treatment : antrypol (5 grs. )- + trypa-rs·ami-de (45 ,grs. ) . 

After tr-eatment th'e p'atJiient was caJled for periodical observation. 
The results of the C.S.F . examinaticm and his weight were: 

Tryps Protein Cells Weight 

8- 8-951 48 53 69 
13-12- 951 40 50 72 
17- 9- 952 64 152 82 
17- 2-953 48 40 79 
12- 8-953 ++ 71 192 80 
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Tryparsamide ( 123 grs.) was giv,en during this period of time. 
ln 12-8--53 the patient had a seri·ous relapse. Tryps in the blood 

and C.S.F. oedema of the 1egs anrd feet, dysarthria, somnolence. 
Walking imposslible. 

The patient received 2 grs. of antrypol and we decided to give 
arsobal : an injection on each of four consecuti-ve days. 

'f'he patient was dis-charged a month later without oedemas: 
norma,] walking and much improved general conditions. 

W 'eJrght a nd C.S.F. examination after arsobal : 

11 - 11-953 
22- 4-953 

T ryps Protein 

35 
26 

Cells 

9 
7,5 

Weight 

85 
80 

Arsobal was given twice, at an average interva,J of nine months, 
to 7 cases. We sele'Cte,d these 7 ca:ses 'from amongst those with ocular 
complications caus-e:d by 1tryparsamide. ln near-ly all these cases impro­
vement of the general condition was noticed . As for their cerebros­
pinal . Huid the protein and ·cells generaHy decreased aft er the f.irst 
treatment; in the hope of ev,en better results we administered the 
second course but it was disappointing as tihe C.6 .F. remained moré 
or Jiess rhe s'ame ( see table) . 
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Old cases treated twice with arsobal 

Bcfore arsobal After arsobal 

C. S. F. 
C. S. F. after Inter vai C. S . F. after 

Case Previous Ist . treatment in months 2nd treatment 
N .• treatment 

betceeen 

1 

Pro- , • 
Prn- 1 Cells 

"' :!! 1st. & 2nd Pro- 1 
"' ~ 

o -= g; Tryps . Cells ·;: !: . Cells 
tem tem V O treatments tem V 0 

e.. e o. e 
---------

301 3-47 Antryp. + - 64 1 
11 3 31 2 4 9,5 " 4 " 

trypars. 31 3 8 
(4 courses) 

.(-50 Antryp. + + 56 207 40 9 4 9 28 5 4 
trypars. 35 8 9 

(2 courses) 
2- 51 Antryp. + - 90 429 64 7 4 9 56 4 5 

trypa rs. ô4 G 9 14 4 9 
(2 courses) 

10-51 Antryp. + - 35 9 56 36 5 9 ? '? 
trypars. 56 36 8 

15- 51 Antryp + - 31 13 40 23 4 9 31 11 4 
trypars. 31 5 8 35 li 8 

ove r 
6- 52 Pen!+ - 70 1.00(1 31 3 4 10 31 2 4 

trypars. 31 2 10 
8- 53 Antryp + - 59 159 35 2 5 

trypars. 31 4 9 9 ? ? 

III Group - Early cases treated with arsobal. 

Only orne early case was treated wHh arsobal. 

Case n. 0 53/ 5:J - African male, age-d about 35. At the date of 
diagnose: 

Bloo:d : 
C.S.F.: 

Tryps + 
T ryps -
Protein 
Cell ·count 

20 mgrs. 
3 ,1/ mm 3 
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Treatment: Arsobal at the doisage of 3,6 mgrs. per kgr. of body 
weight. Two injections. The first inj'ection gave ds,e· to a feverish 
readiou. Next day the patient received the s'econd inje·cti-on. 

Case discharged five days 1a'Íter trea'tm:ent. 

11 months la ter : 

füood : 
C.S .F.: 

Try,ps -
Tryps -
Protein 25 mg rs. 
Cell rnunt 1,2/ mm 3 

The pati-ent is ,excellen;t condition. 

DIISCUSSION 

We have treated ali in a,JJ 165 cases of T. rhodesiense sleeping 
sickness: 130 were nervous cas·es newly dJilagnosed and arsobal was 
given from t'he s<tart ; 34 were nrervouscases as we'll but ,di,agn·orsed 
one rto three years before and a'lr,eady treated with antrypol or pen­
tamidine + tryparsamide before re:ce'i,ving arsobal; lastly 1 early case 
treated with arsobal. 

The arsobal was administered in diHerent way,s at the d;osage 
of 3,6 mgrs. per kg. of body weight. ln ·some cases we have repeated 
the tr,eatment aJter several months. 

As the great majority of the nervous cases are consrider,ed incura­
ble when being trea!ted with tryparsamid , the resu'lts obtai111ed in our 
series af 165 ,cases speak for themsdv,es. 

We f.e:el tha't the uis1e ,of ar,sobal or 1Mel B is of great in,ter,est and 
importance in the treatment of rh'Odesian sleeping-sickness. 

The 1least we ·can say is that arsoba1 tis a great advance over 
tryparsamide. 

As a ru'le the patients are natives and come too late under 
medical care, being 1already in the nervous stage ·of the disea1se. At 
tihis stage the classical treatment - antrypol or pentamidine + try­
,parsamide _ , is more or less usdess : rare cures resuh . 

It is true that tryparsamide li'n many cases g11eatly tones up the 
general ,condition but improvement is apparent and the disease runs 
its fatal course as an av,erage in two years. 
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R,esults varied. When arsoba1l was giVlen in one .or in two cours·es 
of injeictions, following each other at an d'nterva!J of 7 to 15 ·days, the 
results were ·g•ood in both nervous newly diagnosed anq previously 
treated ·cases. 

Wie feel that it is of no use to repeat the arsobal wi,thin a year 
of the frr.s-t tr,eatment. Moreover we think tha,t tihe patients once they 
di'd not respond to he ffrs1t treatment, wil'I not do so either with a 
second treatment within a year. 

W ,e have found helpful in patients in bad condition to administer 
a small dosage of tryP'arsamide before giving the arsobal. Although 
we only ti,eated 3 cases in thli's manner, aH tlh11ee of them responded 
we'H to arsobal. probably because 'QJf the improvem1ent in the general 
condition -owing to tryparsamlide. 1Furt'her experiments ,ue being 
carried out. 

Vaúous s.Jight accidents occurred during ·tihe course ,of inj,ections. 
The ·f1rrst inj-edion always caused f,ever in ai! cases ex·cept in those 
w ho received tryparsamii,de immediately befor,e ars·oba,J. 

The m'O'st frequent imediate reactions beside.s fover were pain 
at the sit,e of the injections, nausea, vomiting and diarrhoea. 

Serious toxli'c accidents were observ,ed in 12 ,cases . One pat!ient 
recovei,ed and 11 di,ed. ln 7 c'ases death 1occurred fhe 4th or the 5th 
day after treatment. 4 patients di,ed during treatment and after the 
second injection. 

We have used batche.s n .0 102, 103 and 104 of the drug; in our 
opinion batch n. 0 102 was less toxic than the ·others beca1.l'se ence~ 
phalop:a1thy ·o,ccurred in 7 cases and shght acddents were more fre~ 
quent using batches n.0 103 and 104. 

ln spite of -the g,o,od results ob't'ained a11sobal has one big draw~ 
ba.ck: its toxidty, whi,ch oblige us to use it with great -care and which 
almost pi,ev,ents its g,eneral use in the bush. 

We want to point out again that the use of ·arsobal should be 
confined on1ly t o hospita'ls. 

W ,e treated one early cas,e only with arsobal. 
The ,case ,got cured. 
As we have the antrypol (or Bayer 205, or m-oranyl and the 

pentamli'dine (isethionate) with which the ·early cases are eas-ily cured , 
the use of arsobal (or Mel B) seem superfluous in ,these cases even 
more so be1cause O'f its dangerous character. 
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RESUMO 

Descrevemos acima os resultados obtidos com o arsobal. Foram tra tados 
três grupos num total de 165 casos. 

Todos os doentes estiveram hospitalizados durante o tra tamento que é o 
procedimento geral em Moçambique. 

A dose do arsobal em todos os casos foi de 3,6 mgrs. por kg . do peso do 
corpo. O número e a sequência das injecções variou algumas vezes com o fim de 
ex perimentar a droga, outras vezes conforme as condições dos doentes. 

Quase todos os casos foram acompanhados durante um período médio de 
6 a 14 meses. 

Conforme as nossas pesquisas o arsobal é de real valor no tratamento do 
T . rhodesiense da doença do sono no estado nervoso, mesmo nos casos em que 
o uso prévio da triparsamide tinha falhado . 

Relatámos os casos fatais que se seguiram ao tratamento do arsobal. 
Só um único caso foi tra tado no princípio da doença. O doente curou-se. 
Achamos que o arsobal é demasiado perigoso para ser aplicado no princípio 

da doença, visto que o antrypol e a pentamidíne facilmente curam es tes casos. 

RÉSUMÉ 

Naus avoos décrite ci-dessus les résultats obtenus avec l'arsobal. Trais 
groupes dans un total de 165 cas ont été traités. 

Tous les malades furent à l'hõpital pendant le traitement selon l'habitude 
en Mozambíque. 

La dose de J'arsobal en tous les cas a été de 3,6 mgr. , pour 1 kilo du poids. 
Le nombre et la cure des ínjectíons a varié parfois à fín d 'essayer la drague et 
selon les conditíons des malades. 

Presque tous les cas ont été accompagnés pendant un période moyen de 
6 à 14 mais. 

En conformité avec nos observations l'arsobal est d'une valeur effic ace dans 
le trai tement du T . rhodesiense de · la · maladie du sommeil au stade nerveux, même 
dans les cas dont J'usage préalable de • la tryparsamid n'avait pas réussie. 

Nous avons mentioné les accídents mortels lesquels se sont suivis au trai­
tement de l'arsobal. 

Seulement un cas a été traité au commencement de la maladie. Le M alade 
s·es t guéri. 

Nous trouvons que J'arsobal est três dangereux pour être appliqué au 
commencement de la maladie vu que l'a ntrypol et la penta midine (ise thiona te) 
guérissent facilement ces cas , 
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SUMMARY 

We have described above thc results obtained with arsobal. Three groups 
with a total of 165 cases were treated. 

Ali patients were in hospital during trea tment this being the procedure in 
Mozambique. 

The dosage arsobal in ali cases was one of 3,6 mgrs. per kgr. of body weight. 
The number and the sequence of the injections varied sometimes for the sake of 
experimenting with the drug, other times according to the condition of the patients. 

Nearly ali cases were followed up for an average period of 6 to 14 months. 
According to our findings arsobal is of definite value in the treatment of 

T . rhodesiense sleeping sickness in the nervous stage, even in those cases where 
previous use of tryparsamide had failed. 

We have mentioned the fatal accidents following the arsobal trea tment. 
Only ooe early case was treated. The patient got cured. 
We think that arsobal is too dangerous to be used in the early stage of the 

d isease since antrypol and pentamidine (isethionate) easily •cure these cases. 

1 
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