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TIl EATME:\T OF ACU TE LEPRA R :CA CTIO~ 

I' OTA ES JUM Al\I TI ~I ONr T ~HTlUTE AN D FO"CA DIN 

I n t r lln'nnll " injf'etions of pot a""iuID antim ony tart rate in the 
l n ~tll en! of nC' ut e lepra react ion were employpd "p!l~Jl1(lrl i (,:1 l1y 

t t fJ{' Bot=,abC'lo Leper Asylum until the middle of 1932, \yh r n they 
\\N(' ('omple!rly abandoned. It was then decided to renew the 
t tt r mpt to ('mploy this drug but by a safer route, namely, by 
mouth. The ('ffeet produced in a first case was to proyoke an 
intense congestion of the ncut.ely raised macules, with blistering 
tend general oozing of blood from their surfaces. This dc,·clop
mcnt was followed by a dramatic fall in temperature and a com
plete shrh'clling up of the lesions. The result in this case was per
manent, and the patient was subsequently discharged as arrested. 
The temporary subsidence of acute leprous lesions during an inter
current attaek of pneumonia is well known; the effect produced 

y t he drug was similar but infinitely more pronounced and, in 
t I,ia r !l. c at IC' llst, perm anent. Several other cases were sub
~('( 11I('1 t ly trl'a ted by the same method with n lTying dpgrccs of 
, CT I'S I bu t t he deprf'ssnnt dIect of the drug \\'as so nbrming, 

d t ilt' gn."1 ro-iut cstinal sympt.oms that app('a red were so dis
-;.~ iflg, that it was decided to discontinue the attempt. 

T ill' cOn\· jction remained, however, that antimony is a drug 
nr dl (ill i te ]>rll f' l1cy in:lCllte lepra reaction, and the qu cstion 
W"'~ hdJlcr or not similar results could be obtained uy the 

.1 ploYI I III of less t oxic org:mie compounds of that el (·ment. 
f~din, well known in connC'ction with th e bilh arzia campaign 
11) 1: 'Pt, wns chosen for the attempt. The accompanying charts 
. 11ft duced (Text figs. 1 and 2) to illustrate the effects of this 

in ncutc reaction cases. 
h is important to remark that the fall in t.emperature, wh('n
it ()('currcd, was always accompanied by a corresponding im

lent in tbe clinical aspect of the case. This was often 
29 
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i"P(' ( t~ l' lllar but ilL ot ber t imes dis:lppointing, t·he rrsult appar
ent ly dejH']lfling on the degree of fi cuteness of the condit ion. 
In oth er words th e mO'lt nrute cases, with high t ernper:ttu re nnd 
crysipelot()id s\\' clling, were ahrays more likely to re::pond t.han 
less acute Rnd a f ortiori subacute cases. It is int eresting to 
note, moreo\' er, thnt the subsidence of ' swelling which follows the 

CATr 
u;.y I J -

27 28 !Q ~o ~l 1 E ~ 4 ~ e 7 u;" 9 10 il ' 12 13 14 1~ 16 DATE 

J1F M:L 1",- 1 .~ I": f " : ~ I " . L ' '': ": - "i ~ "i ~ I~ : ",,, ,,,,f. .. :< .. 'e M'E , ,,E}<:t .,~t" ,,:E 
'0 : :: L.' • • : : ~ c 
,oe'j...:..+.;.-!--J....:'-l--+-.;.+~...;....l-:-!-'-~-f--;-++:+.;....j ~ ~ g : ~ 

N ., ., 
!l :S !l 
'0 '0 '0 • E . il il .. ... ... .t· 

' 0: ~ I / ; II : J V ! I .0'. 11- ! i ; : v: jV: 
'0° .1 / ; ;: I \, : Jil : .. 1 . 

~.' 

•• J.: . .. : .: .. : . .. . ... 1. .. . : . .... : . . .. . : .... . : . j.. .:. ':' .: .. fl.I.: .. ;. .,' 
I •• .1 ~ I . . . . : ~ . I 1 " I .' . . " : ,.. 
l---»~: : J Ji~ . _ 

T EXT-FIG. 1. C!tse of arut~ ~ epra reaction (~tsebo , female. aged 19 
y ears) lTcnted with found in. First r C!lct ion in :\pril, 1934, with recu rrence 
late in MIlY. 

in1ramuscular inj ection of fouadin ocrurs not only in sponta
neous lepra reaction but also in the loca.l reaction frequently 
produced by intradermal inj ect ions of iodized ethyl esters in the 
treatment of the disease. 

I'RO?o."'I'OSIL .AND SOLUS EPTASn."E 

Fouodin thus came to be considered as indispensable in the 
treatment of ocute lepra. reaction, and it remained my main 
st and-by at Botsabelo until certain new chemotherapeutic drugs np-
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& ~- rIo . 2. T hf(.'(' (" ~('s of h(~ute lepra read i. )D tr('3 ted ,,-ith fou:vli n . 
• 11"1\ ( hI' ile. ("1ll31e, n""d G ~·c3 rs). in May, 1934: upper r ight (M :u n:l<i ll /:

, : .. .. , .. mall' .. ".dult) in June, 193G ; and bottom (E Op3DO, male) in May 
;;4 J UI34_ 

J Oy [failed to respond to the other_ Apart from this, 
\.be ncuu nlready made with reference to fouadin are equally 
.~cahle to prontosil, namely, that the greater the degree of 

:h· lJ' ( cuteness) of the case, the greater the likelihood of 
. I.ikcwise whenever a fall in t emperature occurred as 

t 01 tbr ndrnini tration of the drug, this was accompanied 
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by clinif'lt l improvement of correspondi ng degree. The r:lpid 
di!'!lppearnnce of su·clling in the most fsy oTnLle cases was fol
lowed by free p rcling of the skin oYer the affeded !lreas. 

Unfortull Ht.ely, for non mr.dical reasons it was found impos
sible to cont i nue the experimcnt 3 nd so\uscptnsille was decided 
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T F.XT-FIO. 3. T wo cnscs of acut.e lepra reaction. One (l'\khale. mnlc. 
8/!!'rl 20, upper chart) t rcnt.t'd in May , 1936, first with fouadin with only 
1!'llJpornry effect, t.hen with prontosil by injection; the other (Ntuba, male, 
lower chart ) trented in the S!lltlC month with prontosil by mouth. 

upon as a subst itute. The results were so disappointing that I 
t emporarily lost interest in the experiment. It is necessary to 
insist on the definite inferiority of soluseptasine as compared 
with prontosil in the treatment of acut e lepra reaction. 

THEATMENT OF LE PROMATOUS ULCERS WITH SOLUSE PTASINE 

It is strange to remark that in spite of the striking results 
oLtruned by the use of pront osil in the treatment of acute lepra 
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A; .... 1, the eq u!l lly ) r-m :nJ, fl ble T('-ults of chcn1otli r' rn py on 
I A" . , to u1r(fs oII.plrte1y ,;raped n1 ): nvtice ull:il quit.e :e-
(.' ~ h' . Tue r !l~vn whirh prom pt:'d a :nal of the )nt.r !) -~rten:U 

' . 're!!. ment w:t. the rebt I\"c bdure of s0 1 11 sept ~me III ,tc 1n , . 
.. r "t ion condition. It ~ee m('d ob" iolls th at , gi\'('u intra-r\.! ~' . , . . 

~. II\' tI drug would be slIprlt pd to th e ~:dTer t ( ·d pa rt Jl1 gr(,fl t er 
•. • ' The oril;inal intention was to att~'mpt the treat--
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T ,·no. 4. C'. (' of 0 ('11 1(' lepra r('!lction (Jafrta. male) t r('~t.('d in April, 
, ' . wi b prf-.n l llsil by iuj u ! inn. with recurrence and treatment wit.h pron-

. ..~ t'C1.i 'e, follo\\ cd iJy fou!ldin. 

rnt. of r{'ud ion c!U'es with inj ections gn'en into the external 
.id.'l, hut Lcfore aU mpting to do that it was decided to 
the mrthod with a more easily accessible artery, as far as 
hl f rom \;tal centers. The cboice of the fem oral artery 

1 ___ \.j , lJt~n mnde, I was naturally led to consider the possible 
rlf o! 1'01u!!('pt nsine on lepromatous ulcers. 
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DefoTe dc;;nibing in d tai l th e rnscs t r<-ft ted by this ncthod, it 
IDay be as \l' cll t o f' tatc th ut no original ity is rbimed for t.he choice 
of the method. The idea of utili zing the intra-art erial route in 
t.he trcatment of lrprosy first occ urred to me in 1933 or 1934. 
This rout.e, I nrgued, would not only in_'ure greater concentra
tion of t he drug in a purt, but th ere 'was also the po. sibi li ty 
th at it. would permit the inj ect ion of oily preparat ions without the 

I May J ~. 
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T EXT-FIG . 5. Case of acute I pra rc~ction (Koko, male) treated in ~i ay, 
1936, with fouadin followed by prontosil; recurrence, controlled by prontosil. 

risk of pulmonary embolus. Because of a slight accident in an at
tempt at self-experimentation, however, it was decided to abandon 
the route as too risky for our patients. The present observa
tions are the result of t he di coyery that Leriche had employed 
the method ten years ago nnd that this route can be used with 
ilDlJucity. 
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DI: f' C'H II'TJOl\ OF CASES! 

C..SE 1. Makbokolotso, a young female, nge 17, C2. AclmittC'd t.o the 

I ;. - . on May 9, H139. with a dirty uker on t he d or~um of tbe ri!;h t. foot . . ,~ • • .:u 
I . tion of 5 cc. of soluscpt. ine into t.he right femoral art <)ry. 'T ithin a 
fctr days the ul cer had completdy ('kaned up. (Ob~en'lll i on in terrurlM.) 

Solb' lqucnt wndilion. ·-Qn August 16 there was a large ul cer oyer the in
ee: side of the foot nnd n small one on the dorsum, also one on left foot. 
They were clean but showed no evidence of healing. 

J, ugu a" 
? 8 Q 1 ~ 11 12 1J 14 

" iM; I ~~ 1",£ I", .... 
. ! ~. 

r+:~ i~ . .. .. 
g ~~ ~ ~ ~ 

on on "! : t. ~ 

Hi 
N N N 

• ( .!'! • " " !l, 

U '" '" 
.5 c c 

1 !: E -;: 
~ ~ ~ 

J ~ .. .. 

on 
N 1- -.----1-

~ 
D n 

.: . . 
1--

... ... 
~, -- f--

= a 

" 0 2 

S c e 0 

t. "" ~ ~ ~J I l f 
II ; : •. ~ • • j, . ~. :.1I . 

,.' 

.,' 
•• ,.' 

, ~ e ? 8 Q 10 DAT[ 

I" : I" : " : I" :'" 'r I",L " i ' " , ' ''', " :' ". " '''. ':' ," , .. " , 
S to ; 

c· 

f- .r 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~I 

~~~~~~~~~~~~~~~~+'~·~~~~~~~~~~~L~ .• ~ 

1'1: 0-1'10 . 6. Case of Il~ut,e lepra react ion (ThaI, male ('hi ld) t fI.'!l tpd in 
AugU!! , 1936, with prontosil Itl one. 

C ASE 2. !.Rbea. a young adult male. C2. Admitted to t he hospit al in 
"1:1)' poor ('.()ndition, with a very Inrge pale atonic wcer on the ext ernm sspect 
0( the r igb t leg, swelling of foot and leg. pain an d fe\·er. 

MOil 10th.: 10 ee. 50lusept!lSine injected into the rigbt femoral artery. Local 
tnAtment, iodoform and dry dress ings. May JPth.: . T he wcer prescnts a toWly 

IThe DOt.c6 on "subsequent condition" in these C!lSe summaries were kindly 
pplod me by Sir Walter Johnson after my departure from the asylum. which in

krrupt.od my own observations, !lnd after the preparation of the mnnuscript 
o! t hu article. 
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difff' f(· nt. ~ l .~T'C(· t. wit.h II complete rO!lting of firm, bright red, b ('.!l ltby !;rnnula
t i"ns. S\\'C' lling hns olmo. t complet.ely subsiJed and temperature has fallen. 
Ma y 1Slh : S\\'elli n~ hIlS completely disappr.ared, tbe ulcer now surrounded by a 
firm r !li ~cd ridge. P nt ient very lively. 

" 'ith in the next few duys a thi n blue epidermal film bad nppe.'tred all 
IIrOll lld t.he ul cer, along t.he base of the raised 'edge. Although there was no 
OJ parent need for it, the p!ltient requested a second injection, an d on Mny 
19th another 10 cc. dose was given iot.o the 53.me artery. On the next day 
the ul cer had thc s.!lme bC!lutifuUy healthy tlSpect, progress cont inuing. (Ob
sen'at ion int.errupted.) 

S libseq llent wndilion.-Dn August 17 there were five ul cers on tbe r ight 
leg, smnll. c1enn, slmll ow, showing ~igns of heming. T he interv en ing skin was 
dork nnd unhealthy looking. 

CASE 3. Likou. an adult male. C3. Admitted to the bospit.al in ex
tremely poor condit ion, with rerent brc!lk ing down of chronic ul cers on arms 
and hands, legs and feet, the condi ti on very painful. T he patient's cbances 
of recovery seemed very poor. Local treatment: D akin drpssings. 

"fay I f til: After a week of thi s t.rC!ltment, the condition is worse tlll1n 
ever: swelling of hands and fect. deep gray slougb over dorsum an d extcrnal 
aspect of right foot, very offensive odor. Injection of 10 cc. soluseptasine in
to right femoral artery. MaV 18th.: No visible improvement; same foul ne
crotic ulcers. !of ay 14th.: Perhaps slightly improved. !If ay 15th: Pale pink 
granulations forming over center of ulcer. 

T hercafter the whole surface cJC!lned up rapidly, with formation of healthy 
gr!lnubtion. so t hat on the 22nd the slougb had completely d isappeared. The 
gr:lJ1uht ions, howcver. were not as bright red as in Case 2. The present cuse 
was a murb more scrious one; unfortunntcly pntient refused a second t rent,
ment, chiming that the injection had increased the size of the ulcer, whereas 
tbe t.ruth of the matter was that it had merely revealed the extent of the 
damage, by remodng the slough. (Obsen 'ation interrupted.) 

S lIbscqllCl(( c<mdil,:071 .-On August ]5 tbe lesion was almost completely 
IJ('alcd. Similar ul ccrs that hud oPPC!lred later on the left leg were now 
small and covered witb healthy graoulations. No special treatment since the 
solu cpta3ine injection. 

CASE 4. ~b.qimphane. an elderly male, Cl-K2. Seen at the dispensary 
on May 13th, he presp.nted a Ycry co ~idcrnbl e swelling of left foot and 
grp.at t.oe. A small plu!! of 8m)' ~l o lll'l p, ot !'uded from the crease at t.he IJ!lSe 
of t his t oo; no ll C'c l'O:;pd bone. t rou ,Ie ob\'iously articu! !lr. P atient very ill 
an d " 6cpt.ic." Tml1lcdi:,te d i5art iculation of thc great toe \\ !lS advised " to S!lVe 
life and limb." Pn ti('nt refused t N'atment or ad mission to hospital. Two 
days later (May 15th) the foot and leg were enormously swollen. Slough 
ext ended nround base of toe to dorsum of foot. as far as the intersp!lce 
between the 2nd und 3rd t oes; a probe met articular cartilage. P at.ient re
luctantly accepted remo\'n! of tbe t.oe, but it \\'as then almost certain that 
nothing could save him. I t wus therefore dC'cided to try the effect of an in
jection of solu ept.'tSine nnd to postpone disnrticulation until tbe morrow. 
The patient gladly accepted tbis proposa.1 and was admitted to tbe hos
pita.1, where unexpec\.edly the temperature was found to be normal. In
jection of ]0 cc. SOlU5cptllSine given into tbe left femoral artery. 
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. r "J,:/1I : C,mtrnry to <'Xpectn t.ion, CCJ!lsidcTable buh;:iJence of ~ \\- {' ll ing of 
I ' -~-~J It·~. S1 otl ~J. remni ns ullc!lfinged. May 11th: l'] .:er defi nitely d (,:lning 
~ , l:,. rt of the J ough has come off. First nppcnr:mce of Ii ('[lit.hy gnl nula-
up.~ A f.cw nd injection of 10 ec. solusept asine into left fl'mor31 [Ulery 
... I 'I J ~ti c nt'6 request. It! ay fIst: Ulcer has D OW complet.cly elcnlled up. 
~,,·t .. -' J. dr<-p nn d irregular but c1e3 n s nd healthy t rench. Swelling of 
I .' .::H' irnlly completely subsided. Progress would prob3bly hnve been 

... . ~'C r1\l'id if pM ient had remnined in bed as ordered. ,:O]'<CT\'!ltion in-

"'N' : rd.) 
S ... Iornl cona':tion.--On August 17 tLere was a 5h311 0w clean ul cer, the 

" . ~ a ".1 illing, on the end of t.he big toe, snd edemn of the lower half 

'" the n.;ht leg. 

C~IR 6. Scbonang. a young female adult. Admitted to the hospital on 
f ZOt.b ",itb nn ext,ensive 6eptic but shallow "ulcer," black and green lIB 

~o ~~(.ce. 0 11 dor>'um of right. foot. Th is lesion was alm()s t certainly the 
n"'u)1 of a burn. Intra-arterial injection was attempted but found to be 
~('xl.,«tedl.r d ifficult and had to be abandoned. The 10 cc. of soluseptn.<ine 
.. cherc1ort' given intramuscularly, into the left thigh. It wns thought that 
I ,m aId be interesting to compare the result of this injection \yith that 

.. h ich "'ould probably have been obtained by the intrs-arterial route. On 
the following day the whole Eurface was completely modified and wns de
fmlt.dy turning pink. It is difficult to imagine that a more rapid result 

ould have been produced if the injection had been intra-arterial. It must 
be remembered, however, that the lesion in this case wns very shallolV, 
Iio('tu l\lly a g in.nt blister. (Observation interrupted.) 

S l;'efJuent condition.--On July 4 the foot was noted as swollen and pninful, 
with no evident collection of pus. Intra-arterial injection again tried, without 
I'UcoeII, and 10 cc. of soluseptasine was given intramuscularly. On August 
16th the dorsum of the foot was completely healed. A small clean trophic ulcer 
present on the BOle. 

C.UIIC 6. Mamohlokoane, an adult female. an advanced nod ular (C3) case 
ith chronic laryngeal obstruction. Three years ago that condition nccr.5-

ail~ted daily int ubation for a fortnight. On May 20 the patient was ob
"ioullly very ill. She explained that three days , before the strips of old 

Innkot with which she envelops her feet had caught fire. a fact whi ch she 
did not notire. until her attention was attracted by the smE'1l of burning fl esh. 
TI. re were uJmust exnrtly symmetrical burns of the dorsa of the two feet ex
ktlding II..~ far as three fi ngers' breadth back from the basr of the toes :ltld 
t' \ I ",,~jng the joint.s an d phalanges of tbe 2nd and 3rd t" es of rueh fout . 
TIle whole surfnce \\"as converted into a thick gray s](\ugh of horribly olkn, 

"e odor. As the condition was so symmetrical, it was decid('d \.0 inject 
the' righ t femoral ariery alone and to note the effect produced as comp:lrcd 

Ith the condition of the left foot; 10 cc. of soluseptasine injected. No local 
u (,,Alment other tl IB n boiled water compresses. On the following day the 
1.11 were uJrcady beginning to clear up; pink granulations were discernible 
herr nnd there. and swelling had partly subsided, with fine wri nkling of the 
Rin lurrounding the burns. The improvement was absolutely symmetrical. 
(O~"ation interrupted.) 
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S,;btll Ufnl ("1l 'Jdi! ioT:. - On A llf!'lIot I (I t h, (";e:1siw· ul, '; · ~t io n (, f I he right 
k g PH d dor~um of foot, pr ,'~['n t sinre the Lurn occuffPd. lRrl kg rl'.'ll p}ptely 
h ('~ll pn except for n ~mnll arrB bct\\'ecn the second an d th ird t ves. 

IKTRA - ARTER I.A.L SOLUS EPTASIK E IN OTHER COKDITIOKS 

In lorY71 gfol lcprosy. - Jt is regr.et table that during the short 
pr riod under reyiew th ere was no opport unity t o study the effect of 
t he ::l1)ove tTen t ment in ncut e laryngeal obstruction. It. was t hought 
th at th e infl rtmmatory clc'm<' l1t (,('('nndary infection) in these 
ca"es would probably respond t o chc-moil}(- rnpy, more especially 
if buccal or phn ry nge~l 1l1 crrn ti om: (' xi;: \ ed . T Lc only t wo ayail
nhlr cn ses prc;;rnt ed partial apLnni3 du(' t o lary ngr31 lrprosy with
(lut . ymrtoms of acute eX:H" r\.;, t ion. I nj('( l ions of 5 cc . solusep
t nsine \YC'Te gi\'en into t he ('xt e'rnal cs roti d ll. rien es at inl crnlls 
of a few days, but apparently with no res ul t ,,-batsoever. Lnryn
goscopy \yas not performed eith er before or after t rcat ment. 

In other conditio71.s. - Attempts ,,'ere m ade to asct> r ta in the 
eff ects of the intra-arterial inj ec tions of solust>pt.asine in t u ber
culoid leprosy and for leprotic infiltration, leprous nodules and 
perforating ulcers. In all of the cases the object was to influence 
secondary infection; no effect whatsoever on the leprotic condi
tion itself was expected. Nine cases were treated by the injec
tion of from 5 to 10 cc. into the femoral or external carotid 
art eries. The results in all cases were completely negative. It is 
important to note that none of these cases was acute. 

SUMMARY 

1. Intramuscular inj ection of fouadin in acu te lepra renction 
causes a fall in t emperature with 8imu lt.an('ous clinical improve
ment in a large proportion of cases, provided t bey are defi
ni t.ely acute. 

2. T he nme result s are obtr,' nable by the i ll ' cc ti on of pTl)n
t osil. T he acti on of tb ilO d rllg l:j)jWR rS to be mure C(JIl<.\hnt [l nd 
m ore pronouncrd t ba n that of f(1\lhJ in. 

3. I l1tr!l -nrt r rial inject ion of 5 to 10 cc. of f,o l u~crt a..." i ne in 
st>p t ic leprotic ul cers and burns resul ts in t heir rapid cl eansing 
wi t h corresponding improvement in the general condition. G rowth 
of henlthy granulations is promoted and dead t i s~ u (' is r ft pidly 
eliminated. 

4. Despite the presumably great er COD centra t ion of the drug 
on the injected side, ' the e ffect does Dot st em to be more pro
nounced than on the Doninj ected side. 
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6. The rc~ \ It s obf'l inl' o by the i!1t TJmll"cuJar inj lT li un of 
!-o ,>,'p!:1''' ine do not ~('('m t.o be infprior to tL ose (Jl:: :linrd by 

I t' l'm l'loy mcnt of th e int r:l Hrt ('ria l rout e. 

6. Th e hypoth esis that acu t r lepra react ion is du e to f'r cond-
1\ ry infed ion is rend ered ~ore ~1 ~\I c: ibl e by the ~ U (;C cSS of pron
H,c.: il in the treatment of thIs c;ond lt lO n. 

i. Kcither fou3di n nor the :l rsphcna mirl r s Rpp c-ar t o p(l~f' rss 

the IC3st curati"e value on lep rosy it self. Th r ir \'irtll e li es in 
t Icir act ion agrr iJlst the infl amma t.ory d ement ( ~e(' on d ary infec-

t ion). 
8. The trel1tment of hllTns and lepromatous ulrc rs is grratly 

~im pli fi t.d by chr moth erapy. Th eir rapid cl ranc:ing is in ~ured 

wi t hout act ive local trratlJ1 r nt, a nd elastopl ast can be appli ed 
nt a m uch ea rlier date tl13 n ordinarily. 

9. In neural cases ch emotherapy does not dispense ,,' it.h I"UT

gi cal treatm ent in th e presence of necrosed bone. Whrn, on the 
ot her hand, the septic condition originates in the t endon shr aths 
or small articulations, chemotherapy may render surgical measures 
unnecessary. 

10. Further experimentation to determine the value of chemo
therapy in acute laryngeal obstruct ion and ulcerations of the 
mouth in advanced lepromatous cases is desirable. 

11. Should the' results obtained in t.he present series be con
firmed by other authors, the treatment of septic conditions in 
leper fi.c:ylums will be revolutionized. 


