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DIPHTHERIA TOXOID IN THE TREATMENT OF 
LEPROSY 

CLINICAL AND IMMUNOLOGICAL INVESTIGATIONS 

A. R. DA VISON AND E. GRASSET 

In the Thai Science Bulletin, April 1940, Collier1 reported 
on the use of diphtheria toxoid in the treatment of leprosy and this 
has been followed by à. second report in the Intemational ] oumal of 
Leprosy January-March 19412. Ris results were very encour
aging and in an effort to duplicate them we selected roo cases in 
July 1940 and placed them under observation while undergoing 
treatment by diphtheria formoltoxoid. 

The investigation was approached from ( 1) the ClinicaI and 
(2) the ImmunoIogicaI aspects. 

1. Clinical: Forty cases-European and Bantu, were set 
aside for speciaI study. They comprised a seIection of every type 
and stage of the disease: Sixty cases, mostly Europeans, of the 
L2 and L3 type compIeted the series. A monthly record was kept 
of the weight, bacilliary condition and clinicaI changes of all cases. 
The special study group were Schick tested and a monthIy record 
was made of their sedimentation indexo They were further divided 
into four groups of which three received accessory treatment. 

2. Immun-ological: A series of special study cases were Schick 
tested before treatment. Sixteen representative cases had a 
titration of diphtheria antitoxin done before and after treatment 
with a view to the possibIe correIation between the clinicaI results 
and the immunoIogicaI findings . 

SCHEME OF IMMUNIZATION AND NATURE OF THE REACTIONS 

FOLLOWING DIPHTHERIA Toxom IN]ECTIONs. 

(I) The diphtheria formoltoxoid used for immunization was 
prepared in the Serum Department of the South African Institute 
for MedicaI Research and was taken from the stocks issued to the 
pubIic for anti-diphtheritic immunization. It originated from 
severaI batches, all prepared from the P.W.No.8 B. Diphtheria 
strain. 

The immunizing properties of the product are tested in accor
dance with the Union's Therapeutic Substances ReguIations. 
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(lI) Dosage: The injections were given subcutaneously every 
fortnight. The dos age was commenced at i cc. then I cc. then li 
cc. followed by 2 cc·s. As at this stage there was no sign of any 
clinicaI or bacteriological effect the dosage was raised by I cc. at 

. each subsequent injection until a maximum of 10 cc's was reached. 

(lU) Rea.ctions following D�phtherVa Toxoid: The local 
reactions were slight. In most cases there was slight tenderness at 
the site of the injection for 48 hours. Others showed a zone of 
erythema around the site-this also faded rapidly. The reactions 
were only slightly more severe with the larger than with the 
smaller doses. 

General reactions: Following the injection a slight elevation of 
temperature occurred and complaints of insomnia with pains in 
the head and shoulders were sometimes received. These com
plaints increased as the dosage increased above 5 cc·s. One case 
only. No. 541. had severe reactions' with each injection. The 
erythema here sometimes encircled the arm and extended from the 
shoulder to the elbow. The final injection of 10 cc's. was followed 
by the reactionary phase with an acute outcrop of nodules-Iocated 
almost exclusively to the sites where she had previously received 
intradermal ethyl esters of hydnocarpus. 

(IV) Grouping: As we have been investigating group 
antigen therapy we took the opportunity to try the effect 9f com
bined therapy and the cases were, therefore, divided into 4 groups. 

Group I. Diphtheria toxoid alone. 

lI. Diphtheria toxoid plus an emulsion of the whole 
diphtheria bacillus ( 1,000 millias p.c.c.) the latter 
given bi-weekly in 1-10 cc. doses. 

lII. Diphtheria toxoid plus T .B. Endotoxoid, given as 
above. 

IV. Diphtheria toxoid plus a killed emulsion of a T .B. 
culture which had 10st its acid-fast properties (here
after called N.A.C.) given as above. 

TABLE I. 

Taóles of Clin.ical Findm()s: The following tables show the 
type of the disease (N = neural. L=lepromatous). the registered 
number of the patíent and the clinicaI and bacilliary condition 
before and after the course of treatment. 
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GROUl> 1. 
1)1 PHTHEIl IA FOIIMIlLTO:\(lIl> . 

LJ. '175· 

LJ. 476. 

LJ. 5J6. 
LJ. 54I. 

L2. 54J· 
LJ. 5 [9· 

LI. 506. 

LI. 5°7· 

LJ. 5J2. 
LJ. 539· 
L3· 54°· 

LJ. 551. 
Lr. 53°· 
L3· 520. 

L3· 5 IJ. 

L3. 486. 
LJ. 48J. 

LJ. 464. 

Nl. 454. 

L3· 452. 

L3· 449· 
L3· 446. 
L3· 344· 
L3· 314· 
L2. 550. 
N2. 549. 
L3. 7788. 
N2. 78 I 7. 

.r 1tJ�', 7940. 
\\

·
()J',.;e. 

New nodules 011 legs L.B. + 

1'lal intiltralion face L.B. + 

Slight early inJ1ltration L.J3. + 
Slight early infiltration L.B. + 

Slight early inftltration L.B. + 
Absorbing infiltration L.B.+ 

face 
Total 7· 

No Change. 
DifIuse illliltratioll face L.B. + 

aliei trunk 
Erythematous intiltra- L.B. + 

tion eyebrows 
Diffuse infiltration face 
Slight intiltration tru.nk 
[ntiltration Iace. 

Erythtllla Noclosum 
leproticulll 

Firlll intiltratioll 
Scarlet plaques 
Infiltration face, back 

anel arms 

L.B.+ 
L.B.+ 
L.B.+ 

L.B. + 
L.B.+ 
L.B.+ 

Infiltratibn face. Plaques L.B. + 
boely 

Subsicling plaques L.B. + 
Erythematous infiltra- L.B. + 

,tion 
Erythematous infiltra- L.B. + 

tion 
No lesiolls but nasal L.B. + 

smear 
Erythernatous illl-iltra-

tion 
Heavy infiltr�tion 
Scarlet infiltration 
Diffuse infiltration 
Erythematous plaques 
I nfiltration face 
Erythema tous macules 
Heavy infiltration 
Raisecl margins macules. 

L.B. + 

L.B. + 
L.B.+ 
L.B.+ 
L.B. + 
L.B.+ 
L.B. -
L.B.+ 
L.B. -

L3. 72J2. Erythematous infiltra- L.B. + 
tion, no rugae 

L3. 6750. Face infiltration L.B.+ 
Total 24. 

j; t:!Jrll o r.\', /9';/. 

Acute reaclionary L.B. + 
phaso 

Ne", inftitratioll L.H. + 
"u ttocks 

Infiltratioll IVorsE' 1..1:3. + 
Tnfiltration worse L.B. + 

Reactionary phase 
IlIfiltration worse L.B. + 
Face-no change. L,I:3. + 

Erythematous 
1I0elules limhs 

No Changt: 

Nasal smear 

No Change 

Macules fiattcr 
but nelV outcr0[J 
of macules 

No Change 

1..13.+ 

L.B. + 

1..13.+ 
1..13. + 
1..1-3. + 

L.B. + 
1..13. + 
L.H.+ 

L.13. + 

L.B. + 
1..13.+ 

L.H. + 

1..13.+ 

1..13.+ 

L.H. + 
L.B.+ 
L.B.+ 
L.H. t L.B.+ 
L.B. _ 

L.B. + + 
L.B. -

L.B. + 
scanty 

L.B. + + 

Slight Improvemcnt. 
L3· 499· 

L2. 5'l?· 

NI. 548. 

L�. 546. 

Multiple erythematous L.B. + Lesions fiatter 
leprolllatous lesions anel browner 

Trace erythematous in- L.B.+ Less erythellla 
filtration face 

Raiseel erythema L.B. - Macules Teci lJut 
macules flat 

Subcutancous 1I0dules L.H. + Nodules absorbed 
but skin show� 

L.B. + 

L.B. + 

L.B.

LI3. + 
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L2. 535. 

LJ. 527. 

L3· 524. 
L2. 5J5. 

L]. 192. 
NI. 473. 
L3· 479· 

N2. 6965. 

N2. 7739. 

N2. 77J3. 

Nl. 342. 

N I. 552. 

N2. 378. 

lntiltration ear lobes 
and buttocks 

Trace intiltration face 

Slight infiltration 
Trace Aat erythematous 

lepromata on arm 
Slight rugae forehead 
Pink raisf'd macules 
(jeneralised infiltration 

trunk 
Erythematous macules 

raised 
Spongy tuberculoiel 

minor macules 
Spongy tuberculoid 

minor macules 

L.B.+ 

L.B.+ 
scantv 

L.B . .;:: 
L.B. + 

1..13.+ 
L.B. -

1..8.+ 

L.B. 

L.B. 

L.�. 

Total 14. 

Infil tration ab-
sorbed uuttocks 

Intiltration }{>ss 

1 n tiltratioll less 
Erythem;J facling 

Skin mm" pha hk 
J -f'5S ra ised 
NTore pliablf' 

Fia tter anel less 
erythematous 

Less raiseel 

Less raised but 

:-1 arked I mprovement. 
New macules L.B. + 26/2/.tI. No ac-

Early maculo-anaesthetic L.H. _ 
pink macules 

Dusky reei rai�ed L.B. -

macules 
Outcrops of no\\' 

macules 
L.B. _ 

Total 4. 

COItChlSion : 

tivity 
No activity 

Macules fiat in
active 

.Macules gone 

L.B. + 

1..B. + 

L.H. + 
L.B. 

1.. .. B.+ 
L.B. 
L .B. + 

L.B. -

L.B._ 

L.B.+ 

N.S. -

L.B. _ 

L.B. -

L.B. -

7 1  

Only four cases out of 48 showed marked improvement. These 
were all neural cases who would have responded equalJy well to 
intradermal ethyl esters of hydnocarpus. 

GROUP IJ. 
DIPHTHER IA FORMOLTOXOI n Pu;s EMULSION B. DIPHTHERIA . 

.1'11/)', 1940. Fehrua.rJ, 1941.' 

N2. 407. Ne\\' maculae back 
abdomen 

v'·orse. 
and L.E.-

N3. 7851. Trace erythema of some 
macules otbers bealed 

L3. 6663· Small 6d. sized plaques 

L.B.-

New maculae face, . L.B. + 
others persist 

Infiltration fore- L.B. + 

NI. 544. 
LI. 547. 
N2. 7853. 

N2. 7855. 

L.B. + 

Total. 3. 

No Change. 

arms 
Multiple new 

plaques 

Slight erythema maculae L.B. - No Change 
Slight infiltration face L.B. + 
Tuberculoid minar L.B. -

maculae 
Flat pale macules L.B.

Total 4. 

L.B.+ 

L.B. -
L.B.+ 
L.R -

L.B.-

Slight lmprovement. 
LI. 538. Erythematous macules L.E. + Macules fading. L.B. + 

with one plaque Plaque persists 
N2. 7738. Slightly erythematous L.B. - Less raised and L.B.-

raised margins red 
N2. 7838. Raised brown macules L.B. - Less raised more L.B. 

granular 
L,. 7847. Raised f:'rythematous L.B. + Plaques flatter L.B. 

plaques Total 4. 
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Concltlsion : 
The addition of emulsion of B. Diphtheria did not {avourably 

influence the cffect of diphtheria toxoid. 

GROUP UJ. 
I)IPHTHEIIIA FOIlMOI.TUXUlIJ l'LUS GIlA%ET'S TUIlEIlCLI-: ENi>OTOXOllJ . 

.f1f/)', 1940. Febma·,.J', 1941. 
\\·orsc. 

L3. 7438. Small IJlaques 
Nr. 7608. Flat pale macules 

L.B. + lnfiltration 1I'0rse L.B. + 
L.E. I<aised recl new L.B.-

L3· 381. 
L3· 7601. 

Tolal 2. 

No Change. 
Diffuse in!iltration trunk L.B. + 
Diffuse infiltration face L.B. + 

Total 2. 

macules 

No Change 

Sljght Improvemcnt. 
N2. 6852. ]{aised margins to L.B. - Less raised 

macula0 
N2. 6247. 27/8/40. Reactionary L.B. + No nodulae, 

phase, maculf's very Margins 
raised. 1'\\'0 nodules 
on face 

Total 2. 

�rarked lmprovemcllt. 

L.B.+ 
L.B. + 

L.B. _ 

L.B.-

N2. 7872. Very raiseJ black mar- L.B. No activity in L.B. _ 
gins to maculae residual maculae 

Total I. 

Cunclusion: 
On1y one case showed marked improvement under diphtheria 

formoltoxoid p1us Grasset's tubercle endotoxoid. The small num
ber of cases does not permit a true appreciation of the va1ue of this 
combined treatment. 

GROUP IV. 
1)IPHTHE'IlIA FOIIMOLTUXOJII PLUS N.A.C. 

./U/.\', 1940. /;ebruol".\', 19-1/. 
"Vorsc. 

Nil. 
No Change. 

L3. 7 tOs· Early infiltration. 
Chronic reactionary 
phase 

N 2. 6607. Raised clusky spread
ing macules 

Lj. 7645. Slight erythematous in
flltration face 

N 2. 7 j6 5. Raised erythema tous 

L.B.-

L.B.

L.E. -

L.B. -
pea-sizecl macules 

Total 4. 

No change L.B.+ + 

L.B. _ 

L.B.+ + 

L.B.-

Slight I mprovcmcl1t. 
N3. 7667. Grey granular macules L.B. + Now macules are L.B._ 

flat and pale 
Total I. 

�rarkc(l fmprovemcllt. 
Nil. 
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Conclusiol1 : 
The combined treatment by diphtheria formoltoxoid plus 

N.A.C. is not of obvious value, but the number of cases is small. 

TABL1� l I. 
I{ESULTS OI' Tj{EAT�·'ENT OI' 71 CASES ACCORDING TO TVPE OI" 
TT-II': DrSEASE. 

Nr N2 N3 Lr L2 LJ TotaIs 
CASES 7 T7 2 6 G 23 71 
/3ACTEIIIOl.O(;Y 

Negative throughout ... 5 14 19 
Positive to Negative I r 5 
Negative to Positive 2 I 3 6 
Persistently Postive 5 5 30 4T 

SKIN LE510N� 
Improved ., 10 ·1 5 25 
No chang(· 2 6 5 21 35 
Worse TI 

Clinicai Investiyatio1'l. Treatment was naturally voluntary 
and the lirst.significant fact which emerges is that only 7I patients 
completed the seven months course. It is no doubt th� SQ!..I1mon 
experience that leprosy patients will persist with any treatment, 
however pall1ful, where they can obser� any Tmp;;ovem�t. In 
the 2S cases w o s oWed improvement iÍ1the final assessment it was 
noted that improvement had occurred in the early months, but the 
chan;ges were slight and were probably not obvious except to a 
leprologist. Changes recorded were " maculce flatter and paler," 
" erythema less in infiltrated areas," " maculce healing in €entre," 
" maculce not so spongy " and " infiitrateq skin more pliable." 
Such changes of course occtir as natural fluctuations of the 
disease and occur whether a patient is under treatment or noto But 
it is encouraging that these changes persisted. The only clinicai 
changes of real significance are the five cases recorded as ,. Marked 
Improvement.' . 

Weight-no changes were observed which did not conform 
to ordinary seasonal changes. i.e .. during the winter football season 
our patients show. on an average. a lower weight. 

Sedim.entation Index-our sedimentation index is read at the 
end of one hour-the blood having been mixed with potassium 
oxalate. We do not regard the index as showing any direct rei a
tion to the leprotic condition but it does reflect intercurrent infec
tions, or causes of debilitation. e.g., septic feet or fingers. The 
average sedimentation index of these cases under treatment showed 
no alteration one way or the other. 

BacillVcDr)l condition-not only the presence or absence of 
bacilli was noted but the degree of fragmentation or clubbing of the 
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bacilli. During the period of observation we were cheered to note 
fragmentation occurring in many cases but were again disappointed 
to find these cases at later showin norm 1. n y ve 

of the cases prevlOus y showing baciJIi are now negative, but on the 
other hand six cases previously negative are now showing bacilli. 

]MMUNOLOGJCAL fNVESTIGATlONS. 

As stated above, a series of sixteen patients was selected for 
these investigations . Five were European, all adult females, and 
eleven were natives, of whom nine were males, induding eight 
adults and a child of nine years and two adult females. 

These patients were Schick tested and the diphtheria antitoxin 
content of their bloocl was titrated before and after immunization. 

Schick Test. 

The Schick test material used was prepared at the South 
African Institute for MedicaI Research. The toxin was a matured 
diphtheria toxin prepared in 1937 trom the P.W. No. 8. 
B.difrh,theria strain. Glenny's modified buffer solution was used 
for the dilutions. This Schick test material is controlled in accor
dance with the Union Therapeutic Substances Regulations. 

0.2 c.c. of the Schick test material was injected intradermally 
in the right forearm in a non-affected area; 0.2 c.c. �f the control 
heated Schick solution was similiarly injected in the left forearm. 
The reactions were read after 24, 48, 62 and 86 hours. 

Results ot Schick tests betare hnmumzation. 
The results are given in column 5 of Table I I I. They show 

that three out of five 9f the European patients exhibited a· positive 
Schick reaction, one after 24 and the second after 48 hours; the 
third showed a less typical, delayed reaction, which appeared only 
on the third day. All the na�ives proved to be non-reactors, i.e . .  
Schick negatives. This last finding agrees with the observations 
referrecl to in previous immunological studies on the anti
diphtheritic immunity among Bantus (E. Grasset and others, 
1933)3, that a considerably higher rate of Schick non-reactors is 
shown among South African Natives than among Europeans. 

Antitoxin Titmtion. 
The antitoxin titration of the serum of these patients vetare 

immUlniz(lJtion was carried out by means of the Rõmer method 
modified by Zingher4, by intradermal injections of toxin-antitoxin 
mixtures in guineapigs, which allows the determination of minutc 
amounts of antitoxin. The titrations were done within wide limits, 
from 1/500 antitoxin unit to 1/100 u. , I/50 U., 1/25 u., 
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r/lO U., and 1/2 antitoxin unit per cc. These results are to be 
found in colurnn S of Table IIl. 

Titration of diphtheria antitoxin was again carried out on the 
. serurn of the same patients a.fte-r (1, co'/trSC 016 ln()tnths of dipht/wr·j,! 

toxoid ÚnnlU11.iza,tion. Blood was taken from thirteen patients 011 

the rrth February, 1941, i.e., 3 weeks after the last toxoid injec
tion, but fram three patients (Nos. 407, 499 and 7847) samples 
of blood could only be taken on the 7th May, i.e., about 4 months 
after immunizatiol1. 

Preliminary titrations covering a wide range indicated a con
siderable increase of the antitoxic contents of rnost of the sera. 
Further titrations by means of the Ehrlich method, using one 
guineapig per mixture, were carried out to end titre for each serum 
from a minimum of 1/2 unit to a maximum of 50 units, according 
to the following increasing dosage: o.S U., lU., S u. , 10 U., 20 !l., 

30 U., and 50 antitoxic units per cc. of serum. 
The results of these titrations are indicated in column 6 of 

Table III. In only one case was the antitoxic titre found to be less 
than 1/2 u. l t  corresponds to one of the two Schick positive 
European patients, whose titre before immunization was below 
l/SOO u. per cc. By contrast the titre of the second case-also 
Schick positive original1y, and less than I/SOO per cC.-reached 
10 < 20 units per cc. after immllnization. 

Classification of the antitoxic contents of the series of sera into 
groups corresponding respectively to < I u.; I to S u.; 5 to !O u. ; 
10 to 20 u.; 20 to 30 U.; and > 30 n., is shown in Table IV. 

Table IlI--see l1extpage 

Antitoxin titre 
in units 
per c.c. 

Number 
of 

Sera 

TABLE IV. 

I U. I-S U. S-10 U. 10-20 u. 20-30 u. 30 u. 

2 3 I 7 2 I 

It can be seen that the group containing the highest number of 
cases is that corresponding to 10-20 units, represented by 7 cases, 
i.e., 43.7s·per cent of the total of the cases. Although the nurnber 
of cases included in these titrations is srnall, and has no statistical 
value, some interesting observations can nevertheless be drawn 
from these investigations. 

On the whole the immunity response to diphtheria toxoid is 



TABLE IH. 

RESULTS OF TITRATION OF DIPHTHERIA ANTITOXIN IN LEPER CASES IMMUNIZED WITH DIPHTHERIA FORMOL TOXOID (ANATOXIN). 

Titration in units per c.c. oi serum. 
Amount of 

Patient's 
Race. Age. Schick Diphtheria 

Clinicai Rt-sults. 
Number. Test. Toxoid Injected 

Before Immunization. After Immunization. in c.c. 

547 23 yrs. - 910 '< 1/2 20 < 30 65 No change 
538 Q 36 yrs. 1/500 1/2 Slight improvement <ti + < < 17 ·5 Q) 

407 O- 25 yrs. -+- I/50 < 1/25 1/2 < I 37·5 Worse 
O 

-

499 ... 32 yrs. - 1/10 < 1/2 10 < 20 39 Slight improvement 
::I 

378 i.1.l 25 yrs. + < 1/500 10 < 20 50 Worse 

6965 43 yrs. - 1/2 > 10 < 20 66 Slight improvement 
7838 .2 19 yrs. - I/50 < 1/25 lO < 20 78 Slight improvement 
7739 Q 9 yrs. - 1/25 < 1/10 [ < 5 42 Slight improvement '" 

6663 � 61 yrs. - 1/25 < 1/10 40 < 50 67·5 Worse 
7855 Q 41 yrs. - 1/2 > I < 5 72 No change 

<ti 
7851 u 25 yrs. - 1/10 < 1/2 20 < 30 75 Worse 

. i:: 
7847 -- 66 yrs. - 1/100 < I/50 I < 5 67 Slight improvement 

<t: 
6750 

..c: 
26 yrs. - 1/100 < I/50 10 < 20 37 No change 

7817 :5 46 yr�. - 1/10 < 1/2 10 < 20 .')5 No change 
778b o 28 yrs. - 1/100 < I/50 10 < 20 67 No change 

Cf) 

7842 20 yrs. - 1/10 < 1/2 5 < 10 56 Marked improve-
ment 



DIPHTHERJ..\ Taxom TREATJ\IENT 77 

satisfactory. lndividual differences like those recorded are simi
larly observed among series of normal immunized subjects. They 
are also liable to include exccptional instances of individuais who 
respond poorly to active immunization. 

The two instances given by serum No. 538 and No. 407 of 
our series, with a respective titre of less than r /2 unit and of 1/2 
nnit, nevertheles.o.; represent an appreciable proportion for a small 
number of cases; i.e., 12 per cent, a percentage higher than would 
be normally expeded. (No. 538 received only 17.5 cc. of Toxoid.) 

Finally, if we attempt to correlate the rate of antitoxin con
tents of the respective sera with the clinicai condition of the 
patients, as compared with before and after immunization, we come 
to the conclusion that no relation can be established between the 
antitoxin titre reached after treatment, and the clinicaI changes 
observed in those patients. As indicated in the last column of 
Table IH only one case, No. 7842, of the 16 patients of this series 
has shown a marked improvement after treatment. His antitoxin 
titre was determined originally as 1/10 u., and reached 5 u. after 
immunization. 

On the other hand, the antitoxin titre of the four patients 
whose condition is indicated as " worse," are to be found from 
the lowest to the highest titres observed, respectively, 1/2 u. for 
Ser. No. 407, 10 u. for Ser. No. 378, 20 u. for No. 7851, and 40 u. 
for No. 6663. 

With regard more particularly to the two patients originally 
Schick positive, and with a titre of less than 1/500 u. before treat
ment, one, as mentioned above, gave a very poor immunity 
response with less than 1/2 n. after immunization, accompanied 
nevertheless by a " slight improvement " of his condition. In the 
second case the antitoxic titre reached 10 units after immunization, 
without however any appreciable clinicaI change. With regard to 
the third patient, who showed a delayed Schick reaction with anti
toxic contents of I/50 u. before immunization, his titre, after toxoid 
injections, remained lOW-l/2 u. per cc.-and his condition became 
worse. 

From the therapeutic point of \j,t;..� .Qilli.eJ;.:s-sug:sested-liM-of ---------
treatment, based on a suprarenal stimulation, does not ap�ar to 

"- ._-------_._--_ .. -.. -._--.. _ ---..... - ._----
have attained the expected results in our s:�!es:...��_sp�����ated 
and lllcreasing doses of dlphtl1eria toxÕÍÕ spread over a peno a-of 
several mólitlis.· . . .. _-_ . . .. _ .. -._-.. __ .. _ .. _,� . - ,,--_ ..... 

Regarding the hypothesis of an eventual group neutralisation 
of the leper toxin by diphtheria antitoxin, the rate of circulating 
antitoxin after active immunisation, would appear sufficient in the 

''1arger number of cases of our series, to exert such action. 
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Out oí 72 cases who completed the course of treatment, 12 
b�ª-ID_e worse, 34-shQwed • ./}.9 ap'preciable clinica} change, 21 sho-;;r-', 
a .:;light improvement, and 5 a marked i��vemel)t:-:-J:ne-pfopor
tiQn of our cases wbo...apJt�Q_.bâY.u��ed by the t��!� 
ment is only 6,94 per cent, compareg with 50 per cent or more as 
,*ported for Cp!!jer'§ series, 

We are unable to propose any rcason for the diffcrences 
between the clinicaI findings observed in our series, and the results 
claimed in a great majority of the cases treated by Df. Collier using 
a similar diphtheria toxoid treatment in Thailand. 

D1.srettssion : 

Collier's theory that suprarenal inefficiency was a necessary 
predisposing cause of leprosy seemed strange to us as in reviewing 
the cases which had passed througll" mir lii;d�;'á' total of nearly 

,000, not one case of gross deficiency could be traced-:and'1feverY'" , 
lepros case had some' défiêiency it seemed natural to expect that 
some would have shown extreme degrees of deficiency at least such 
as would be clinically discernable. In further investigations a 
hundred cases were selected at random and their blood pressures 
recorded. These were found to be entirely within the normal 
range. Eight sllccessive post-mortem of non-treated cases had their 
sUl?rarenals examined andCno anatomical degeneration could be 
discovered. -

During the period of toxoid immunization no evidence of 
suprarenal deficiency was evoked such as collapse, or a sudden 
fal! in the blood pressure or any undue systematic reaction follow
ing the injection even of the larger doses. Only one case, already 
referred to, showed severe local reactions. 

Conc/-usion : 

According to Collier's suggested "line of treatment, 100 leper 
patients \\'ere submitted to diphtheria formol toxoid immunization, 
in increasing doses from 0.5 cc. to 10 cc. spread over a period of 
seven months. The results were assessed nine months after begin
ning the treatment, and were .based on clinicaI changes, weight, 
b�eriological exa��ons and s�dimentation rate. ---

OI the 72 cases who completed the treatment, 12 became 
worse, 34 showed no a reciable change, 21 showed a slignrm-
prWUl9leR4n 5 .94 per cent) a marked improvement. 

A series" of 16 patients were Schick tested before immunization 
and the antitoxin of their blood was titrated before and after treat-
ment. The immunity response was found to be satisfactory in the 
majority of cases. 62.5 per cent of the patients showed an anti· 
toxin titre oí 10 units or more per cc. of serum. No relation could 
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be established between the antitoxin titre reached after toxoid treat
ment and the clinicai changes observed in these patients. 

We cannot suggest any reason for the very limited therapeutic 
results observed in our series, as eompared with those claimed in 
the majorlty of cases submitted to a similar treatment by olher. 

I clu/'owlcdg?nents : 
We wish to thank Professor A.' Sutherland Strachan and Dr. 

F. W. Simson of the Department of Pathology of the South 
African Institute for Medicai Research, for their mueh appreciated 
contribution to these investigations in the examination of post
I1w?'/cm. speeimens, and Mr. A. W. Sehaafsma (Senior Technieian, 
Serum Department) for his valuable assistance with titration of the 
sera. AIso we have to thank Dr. Peter Allen, Secretary for Publie 
Hea1th and for the Union of South Afriea, for authority to eonduet 
this investigation. 
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THE .oJI RIVER SETTLEMENT AND CLINICS 
REPORT ON THE YEAR 1940 

T. D. F. MONEY 

I. POLICY. 
There has been no change in general poliey and steady pro

gress has been made towards the eompletion of the plan of develop
meht outlined in the meeting pre,sided over by Ris Honour the 
Chief Commissioner at the Settlement on 15th September 1938. The 
aim remains to contrai, that is progressively to reduce the incidence 
of, leprasy in the community over as wide an area of the Onitsha 
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Province as possible , and in doing so to aliord the maximum of 
relief p,assible to, those already suffering from the disease, 

2, CU N 1 CS .  
In accordance with this policy, existing clinics have been main

tained , the numbers served thereby showing increases in every case 
( i n  one up to fifty-one per cent) . These clinics, four in number, 
serve patients in the Awka, Awgu and Udi Divisions and in some 
areas bordering on these. In the course of the year a c1inic in the 
Onitsha Division was opened at Orifite, but, owing to opposition 
which was confined to Orifite Town, the clinic had to be closed after 
tive weeks in operation . Immediately requests flowed in from 
patients and councils for the re-establishment of the clinic at 
another site in the area. Eventually it was decided to operate a 
morning c1inic at Amichi and an afternoon c1inic at Uke. The 
attitude of the councils concerned was entirely different from that 
at Orifite , The reason given by the Amichi council for desirin,g 
a clinic was that they had seen the good results from Agulu.  
Amichi lies nearer to Agulu than does Orifite. The two new clinics 
have to some extent relieved the great pressure on the Agulu clini , 
Qwing to considerable numbers of patients transferring to them , 
Despite this the Agulu c1inic has, at the close of I940, twenty per 
cent more patients on the register than at the beginning of the year. 

3, TUE S I�TTLEMENT AS r\ BA, ' E,  

lhe Settlement has emerged more c1early than ever as the 
essential base from which clinics are operated. Six of its functions 
as such may be mentioned . 

( a )  From the patients resident in the Settlement are selected those 
suitable tor training for clinic work. 

(b) In the course of treating in-patients and local out-patients at 
the Settlement, training is given to clinic assistants under close 
supervisiono 

( c )  The records of the clinic patients, approaching ten thousand 
in  number, are classified ,  filed and issued as req uired for use 
in the clinics. 

( d )  T he oil req uired for in jection (a veraging approximately forty 
pints a week) is taken from bulk, treated, sterilised and issued 
in suitable containers. 

(e)  The bacteriological preparations made from patients ( approxi
mately 8 ,500 in the year) are examined in the laboratory. 

( f )  Out-patients are treated in the hospital .  

c
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4. STAFF. 
Tlle staff falls into three sections, namely Eüropean, African 

non-patient, and Africall patient. The European staff are largely 
trained for the particular branches of the work which are allotted 
to them. On the other hand, with but tew exceptions, the African 
1 I0n-patient staft are young and unqualified and still in process of 
training. This is even more true of the African patient staff which, 
being selected from the patients, is drawn trom a body in which 
even moderate educational attainments are rare. The general plan 
of the organisation is, therefore, to divide the whole work into 
departments, the functions of each of which are limited, and as 
simplified as possible. Each department has, with few exceptions, 
at least two 'Africans, the senior of which is responsible to the 
European member of the staff in charge of his department. Each 
member of the European staff has charge of several departments. 
Some such method is essential if the work, which is both extensive 
and technical, is to be carried on with a staff of which such a small 
proportion has technical qualifications. 

5 .  TRE SETTLEMENT. 
( i )  Pop·u/,(JJÚon .  The Settlement may now be likened to a 

small town made up of several quarters or villages. In one part 
there live the men, in another the women, in another the married 
couples, in another those under observation, in another the staft, 
in another those concerned in the market or with contrad:s in the 
Settlement. The in-patients have increased by 75% and the staff 
by 54%. In addition, relatives and servants of the staff permitted 
to live in the Settlement are a considerable number. Fifty new 
houses were built in 1940 . In alI, it is ca1culated, the community 
at Oji River now numbers 62I .  With church, schools, market, 
councils, court, hospital, dispensary and playing fields, a life that 
may compare not unfavourably with that which they have left is 
lived by farmers, nurses, cIerks, blacksmiths, brickmakers, watch
men, teachers, school children and many others. 

(ii) Public H «alth,. Sanitation by means of Otway pits is 
generally used throu;ghout the Settlement and is most satisfactory, 
being both simple of construction and effective. A notable step 
forward has been the acquisition of land along the whole of the 
south border of the Settlement. A number of undesirable dweIl
ings had begun to appear .on this land which is now brought under 
controI. This was most desirable as the land in question is adjacent 
to the African and European staff reserves in the Settlement. There 
were no major epidemics of disease in the Settlement during the 
year. 
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( iii) M m·/t e / .  The establishment of a market ( Oye) , arrangccl 
suitably for use by both patients and others, is proving of benefit 
to those resident in the Settlement, as well as to those from the 
surrounding country. 

( iv) Schools. Three advances have been made in the year. 
(a) In January a school was opened for the children of the staff. 
This school has grown steadily through the year from one teacher, 
two classes and twelve pupils, to two teachers, four classes and 
forty pupils. (b) An industrial school was started in April. The 
place of bookwork in the education of many of the children is 
limited and in some cases very limited. At the same time both 
their present happiness and future needs are well se'r�ed by giving 
them training in various forms of handwork, in which they may 
become proticient and by which they .earn a living, while taking 
pleasure in their craftsmanship. In the Industrial School the 

. children are taught farming; the growing of cotton, spinning and 
weaving; dyeing ; mat, basket and sandal making; selection and 
preparation of wood and carpentry; pottery; sewing ; and laundry 
work. A number are crippled in various ways by their disease 
and are more titted for one occupation than another, but ali do 
something. (c) A hostel for boys was opened in August. Pre
viously alI the boys lived with the aduIt patients who acted as 
guardians and exacted service. Now these boys, who are sup
ported eil:her by private subscription or the Settlement, live in the 
hostel. This is designed so that boys work and cook by groups of 
tive or six. The main feature of the building is that the boys live 
always out of doors, on an ou ter verandah by day and an inner 
verandah by ni;ght. They are never " indoors " -there are no 
doors except to each group storeroom. Supervised in this way, 
the boys have more time for play, more ordered discipfine and 
make better use of the food issued to them. 

(v)  The Hospital. With the strengthening of the medicai 
staff more surgi cal work has been undertaken. A beginning has 
also been made with physiotherapeutics and some good results 
obtained in othen'lise severely disabled patients. The nursing 
staff (patients) has been much increased, largely to alIow indi
vidual members more time to attend classes of instruction. A 
school for nurses is in operation each afternoon. 

(vi) The Prison. By arrangement with the Prisons Depart
ment of the Government a prison has been built and in it are lodged 
leprous prisoners from Enugu gaol. Warders are supplied by the' 
Prison Department and the prison routine is much as in the gaol 
with modifications to allow of 'prisoners receiying treatment. 
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( vii) Casually f )r/,a1' l 1 1 1  c n l .  I nevitably when accident befalls, 
the people of the countryside look to the Settlement for assistance. 
Snake bites, more 01' less severe injuries due to falls from paIm 
trees, and difficll1t maternity cases are the commonest troubles. Such 
cases cannot be dealt with alongside the leprolls patients and for 
long there has been no better accommodation than a bench on a 

verandah or a partially c1eared store. Now, by rebuilding St . 
Francis Chapel elsewhere, a casualty room has become available to 
the benefit of accidents from without and sick members of the staff 
within the Settlement. 

(viii) Other DepMt11l cnts. Minor improvements have been 
effected in the working of most other departments not specifically 

. mentioned. Their work is partly apparent in the statistical section 
of this report. 

6. FINANCE. 

At the dose of the year I939/I940 there was a small credit 
balance on the Native Administrative subscribed funds. This, and 
sundry other small balances, have been carried forward to heIp in 
meeting the effect of the rise of prices in the present financiaI year, 
the Native Administrations contributing the same sum as in 
I939/I940. Without budgetting for any marked expansion in 
I94I/42, the estimated expenditure on general maintenance 
(European and African non-patient staff exc1uded) amounted to a 
sum of 38% above the N ative Administration grant for 1940/ 4I .  

( The increase to  some extent was accounted for by the auditors ' 
recommendations for further provision for replacements.) On the 
other hand, the Resident decided .. that the contribution from the 
Native Administrations would have to be reduced to a sum 58% 
'below that for I940/I94I . Eventually arrangements have been 
made by which the Nigerian Branch of the British Empire Leprosy 
Relief Association will contribute fI ,OOO and the Native Adminis
trations an approximately similar sum o A difference be.een esh
mated expenditure and revenue for I94I/42 amounting tó fI,676 
has been reduced to f400. The greater part of this will be met by 
making no provision in I94I/42 for replacements-a departure 
from the " sound financiaI principle� " commended by the auditors 
only to be justified as a temporary emergency measure. The 
remainder oí the diffetence is under consideration. The propor
tions oí the contributions in I939/40 by the Native Administrations 
( for general maintenance) <l;nd by the voluntary bodies concerned 
in the Settlement ( for European and African non-patient staff) 
remained as in I938/39, that is by the Native Administrations 45% 
and by voluntary bodies 55% of the total recurrent costs. 
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7. A C R T CULTl J R E  AND I N DUSTR I I·: � .  

Two far-reaching innovations were made atter last year 's farm
in,g season. The first concerned the conditions ot patients' 
admission and their work on the Settlement farms. The previolls 
system was as follows. Patients contribut�d fz annually to the 
Settlement general funds. They were then employed at a' livino 
wage by the Agriculture and Industries Department of the Settle
ment. It was realised that the a verage capacity for \Vork of the 
patients is considerably below that of average normal labourers. 
Nevertheless, wages are paid on the basis of what a normal 
labourer would earn in the same time, beca use a diseased man 
cannot work extra time to make up for his physical incapacity. 
Thus the foodstuffs grown cost more to produce than if normal 
labour was employed. But they could only be sold at open market 
rates. It therefore was necessary to subsidise the Agriculture and 
Industries Department from general funds. The amount of the 
subsidy approached the sum contributed by the patients to general 
funds. In other words the net contribution of the patients to the 
Settlement was small. It was further realised that the agricultura I 
produce of the country is largely the result of family or communal 
work which is not valued in terms of money, and for which no 
cash wages are paid. Such agric�ltural produce can come on the 
market at lower rates than if the labour involved were on a cash 
basis. ( This might not apply to large scale scientific agricultural 
methods but these are not applicable at the Oji River Settlement.) 
It was therefore decided (a) to abolish the payment of fz by 
patients to general funds ; (b) to abolish wages ; and ( c) to demancl 
a contribution in unpaid labour from alI patients, at the same time 
setting up a " Works Committee " of tour senior patients to dis
tribute and supervise the execution of the work set. The whole 
scheme was explained to the patients and their co-operation invited. 
The results have been (a) that patients now only have to find fz 
to bank for their first year until established on their private farms, 
and are no longer faced with the often impossible task of raising 
fz in cash in the second and subsequent years; (b) that there is a 
considerable reduction in book-keeping; and (c) that the Agricul
ture and Industries Department requires no subsidy from general 
funds, while its profit exceeds the net contribution by patients under 
the old arrangement. Secondly: a system of crop rotation on a 
four year cyc1e has been adopted and alI agricultural land in the 
Settlement is divided into four units. Patients and staff for their 
individual farms, and the Settlement for its communal farm, have 
a stake in each of the four units, in -any one of which only certain 
crops may be grown in any particular year. Building, brick-
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making and numerous other works have been carried out as usual 
by this department. 

8. l R A l N l N G, 

( i )  t. ,1: /"rnaf, D uring May the District Oft1cers of the 
Province attended a two-day course at the Settlement. A brief out
line of the disease in its various forms was given, followed by an 
explanation of the significance of these for the individual and the 
community, This led on to consideration of measures of control 
anel the part of the Administration in these, It should be recorded 
that if  the talks and eliscussions were as valuable to the Adminis
trative Officers as they were to him who gave the course, the time 
spent was not lost. 

( ii )  1'11 1 ern·af. The school for n urses has been referreel to 
above (paragraph 5 ( v ) , ) ,  Out-patients who show promise in 
minor posts at the c linics are brought into the Settlement for courses 
of training fitting them to work as local clinic assistants, 

9, H,ELl G lOUS L I F I� 01' T1:IE SETTL�MENT, 
Religious observance is entirely vol untary , Christians and 

pagans worship together in the Church of Our Saviour of the 
Transfiguration , whde Anglican anel Roman priests visit the Church 
at intervals to ad'minister the Sacraments to those of their own 
ftock, The system of class teaching of the Diocese is in use for 
Anglicans and pagans whose interest in the Faith has been aroused 
and who wish to be instructed,  The teaching in the classes is dis
tinctively Anglican and those who can read are encouraged in the 
public and private use of the Prayer Book , Members of the Roman 
Church do not attend such classes , Thy preaching in the Church 
remains on the large area of ground common to all Christians 
present. Emphasis is laid upon respect for the seasons and 
festivaIs elue to be observeel by all Christians, In a community 
such as that at the Settlement, where members of both the Anglican 
anel Roman obeelience are present in consielerable numbers, it  would 
be ielle to pretend there are no eleep differences of belief, and it 
behoves those with responsibility in the religious life of the Settle
ment to unelerstand something of  the elifferent stanelpoints of  t�e 
two boelies, The occasion of a man ' s  physical elistress is not made 
the occasion for pressing him to c hange his allegiance as a Chris
tian , It is realised that, to those of the Roman obeelience, without 
any sacrifice of charity" the Anglicans must seem as mistaken alJel 
outside the body of the Church but also that they may perhaps be 
seen as Christians and of the soul of the Ch urch , T he exclusive 
element in this the Anglicans cannot accept, but they, on their 
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part, may see and respect their fellow Christians as members of thf' 
largest branch of the Catholic Church. Good will on both sides 
amongst those responsible has led to a tnodus vivendi, and, deep 
though divisions may be, there is an outward harmony based upon 
a fellowship bom of common suffering and common work in tlll '  
life together. Deo gratias. 

10. A CKNO W L EDC;MEN T S .  

His Honour the Chief Commissioner ( G. G. Shute, Esq.) paid 
three visits to the Settlement and Clinics and, having obtained a 
mastery of the system in operation and its financiaI implications, 
presented in person the case of the Settlement to the Executive 
Committee of the Nigerian Branch of the British Empire Leprosy 
Relief Association with the result described in paragraph 6 above. 
The Resident (Captain D. P. J. O'Connor) acquainted himself in 
detail with the financiai position and has made every attempt to 

. increase the original Native Administration estimates for the Settle
ment and Clinics. In addition his. efforts have been untiring to 
settle local objections at the Ozubulu and Awwa Clinics, in the 
latter case successfully. District Officers have continued their co
operation in sundry ways, especially in connection with the Clinics. 
The Senior Health Officer ( Dr. N. S. Turnbull) has, as usual, 
assisted in various matters. The Rev. F ather N wanigbo has 
ministered to those of the Roman Church in the Settlement. Within 
the Mission assistance has been received from many. The Bishop 
has given freely his ministrations through the year. His advicc 
has also been sought and obtained on a number of occasions. The 
Archdeacon has assisted likewise. Several of the clergy of the 
Diocese have also gjven their services. The new farming policy 
owes much to the Mission AgriCulturist (K .  H. Prior, Esq.) . At a 
time when the Agulu Clinic was overwhelming the staff, Mrs. Prior 
gave great assistance. The Superintendent of Iyi Enu Hospital 
( Dr. Batley), to provide a relief, released a Sister (Miss Simmons) 
who gave much needed help. On behalf of the patients and stafi 
of the Settlement and Clinics warm thanks are expressed to ali of 
these. 

1 1 . STAFF ACKNOWLEDGMEN T S .  

Record should be made of the consistently steady work of the 
staff, European and African, patients and non-patients, which has 
operated every clinic due to be operated and turned away 
n� patient seeking help. Two severe losses can for mention. In 
July the Chief of the patients, Solomon Ugwuoka died. He was a 
man beloved, respected and of ability. After lying in the Church 
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tl�at ali  in the Settlement might pay their respect , he was received 
with honour by the Christian comm unity of his own town and was 
buried by the Ch urch which he had done so mnch to establish . 
In October H .  P .  Pedrick left the Settlement to join t he army in 
response to a call for recruits from the Mission.  Since August 1937 
his increasing ability had been devotccl to the Scttlement and many 
marks of his work as Manager wil! long remain.  

1 2. Gt::N I::RAL . üi'l'lM.-\ RY .  
The number o f  patients o n  t h e  registers has increased by 

seventy-three per cent o  The number of c linics has increased from 
four to six ( tifty per cent ) . The area of the Province served 
( allowing a 15 mJ!e radius [rom a clinic) is now approximately two
fifths of the whole, but as it is the most den�ely inhabited area, a 
larger proportion of the population is served.  On the other hand, 
the European staft has increased only from four to nve (twenty
five per cent) . There has therefore had to be ( a )  an increase in 
the African staff and (b) an increased efficiency oí organisation . 

The Settlement and Clinics may now be regarded as a somewhal 
finely balanced machine with a cycle of seven clays . 

1 3 . THE FUTURE. 

Any remarks under this head postulate a contjnuance of sup

plies without any great increase in cost . I t  also postulates the 

maintenance of the European staff at the present leyel . And here 
attention must be drawn to the fact that every member, in the 

ordinary course of events, would be due for leave before the end 
of October, 194 1 .  Even if aI! can sustain an appreciable extension 
of service, which is very open to doubt, the question of reliefs will 
arise with increasing frequency and insistence before the end o :  
the çoming year. As tl:J.ere are n o  members o f  the staff o n  leave, 
the solution of the problems is not immediately to hand.  There 
remain, to complete the scheme of development under the Three 
Year Plan, three pieces oí work . ( a )  The establishment of a clinic 
in the Nsukka Division is necessary . For some time the matter 
has been under arrangelTIent with the people of Nsukka and it is 
expected the clinic will open very shortly . ( b )  African Preventive 
Officers must be trainec1 and attachec1 to clinics from which they 
will work to arrange· the segregation of those infectious cases 
brought to light by the clinico They wil! also spreac1 information 
about leprosy in the community_ The training quarters for these 
men are nearing completion . ( c )  M uch information has been col� 
lected in the records of  the patients and requires collation.  This 
work has been begun but much remains to do. With these things 
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there must always be a striving for improvement in technical effi
ciency. But beyond everything mentioned there stilJ lacks detailecl 
survey work occupying itself with forms of the disease in relation 
to environment. Such survey work on any adequate scale wil! 
probably always remain a dream until there is created for it a 

Research Unit with a staff not responsible for routine administration 
and treatment. In an area of the Empire as large as the West 
African Colonies. where the numbers of persons affected by lepros)' 
are so high, probably at least as high as anywhere in the world. 
there should surely be a central Leprosy Institute for training and 
research. When finally the Empire is free from the present man
made distraction of destruction and the time to build anew has 
come, it is to be hoped that the eyes of men will be open to the age
long destruction which nature has not ceased to inflict. and com
pared to the suffering of which death in war would be to many a 

boon. 

ST A TISTICS FOR 1940. 

SUMMAR Y .  
3 1 . 1 2 · 4°· 

Patients in the Settlement 4 9 1  
Patients o n  the Clinics Registers 9.506 
Attendance at Clinics . . .  158 ,336 

Treatment with H ydnocarpus 
Oi! ,  Settlement anti Clinic 
cases 

3 1 . 1 2 · 39 ·  

28 1 

5 , 5°2 
1 16,676 

Difference 

+ 2 10 ( + 75% ) 
+ 4 ,004 ( + 73% )  

+ 4 1 ,660 ( + 36%)  

(Note: A patient may receive treatment by intramuscular or 
in lradermal injection or by both in a week. All treatment, by either 
method or both in the course of a single week. is reckoned as one 
treatment in these statistics. )  

O f  these 491 patients 291 were males, 103 females and 97 
children . 

The staff consisted of 5 Europeans and 32 Africans. including 
19 doing clerical or technical work. The average number of 
patients in hospital was 39. and the babies in the home for the 
infants of infectious cases numbered 9. The laboratory carried out 
8,695 bacteriological and 343 other examinations during the yeaL 
The hydnocarpus oil prepared and issued in sterile containers 
amounted to 2 ,05 1  pints. The treatments of Settlement patients 
with hydnocarpus oi! were estimated at 18,349. 

The Works Department constructed from native materiais 50 
houses, a staff school, an industrial school, a hostel for schoo1boy 
patients, a prison ,  which on1y had 10 occupants in the year, and a 

market. A brick and concrete chapel was a1so built. 

The patients registered during the year at the six clinics. two oi 
�vhich \Vere only opened in October, 1940, totalled 9,5°6. Of these 

. . .  
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7 , 540 were treatment cases, 1 ,331 observation ones and 635 cases 
for diagnosis . The total number was 73% higher than in 1939. 
Treatment attendances amounted to 152 , 588 and the total atten
dances to 1 58, 336, an increase of 36% . 

REVIEWS 
Leprosy in India, 1941 .  Vol . X I I I ,  No. 2 .  April, 1941 . Studies 
of the Lepromin Test by Dharmendra and S. S. Jaikaria . 

The authors report that positive lepromin reactions have been 
obtained in 'persons in whom the chances of exposllre to leprosy 
are very remote, It does not therefore appear to be one of specific 
allergy, No direct evidence was obtained for or against the theory 
that the positive test is dependent on the resistance of the tisslles , 
The increased number of reactions with increasing age is compatible 
with either theory. The incidence and degree of reactions is more 
marked in endemic than in non-endemic areas. Thus exposure to 
infection and increasing age inftuence the number of reactions. 

A note on Leprosy in the Kangra District of the ·PlUljab. 
There is little leprosy in most parts of the Punjab but more in 
Kangra than elsewhere. Its elevation varies from a few hundred 

to over IO,OOO feet and it is sparsely inhabited . The known cases 
number 803, or 0 . 1 % .  The disease is lIncommon at altitudes under 
'
2 ,000 feet and most common between 4 to 6 thousand feet. The 
neural and lepromatous cases are about equal in number, but the 
lepromatous type is the more frequent at over 2 ,000 feet . The 
proportion of cases under the age of 15 is under 5% and of above 
35 is 56% , which is unusual for lepromatous cases . Further studies 
are being made . 

A note by Dharmendra states that . the chaulmoogra oil of 
ancient H indu medicine is Hydnocarpus Wightiana . 

They Walk Alone. A Leper's Life . By Perry Burgess. ( Dent 

12/6. ) 

Our readers wiU know weU the name of the author of this 
book. Dr. Burgess, after a distinguished career in other fields of 

social service, was ff0m 1925 to 1930 the National Director of what 
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IS now the Leonard Wood Memorial  ( American Leprosy Founda
tion) and since I 930 has been its President . In these capacities 
he has studied lepers and leper institutions throughout the world 
and has done work of the greatest value in the organisation of 
leprosy work in the United States and elsewhere. 

He has now written a remarkable and moving book which wiU 
appeal to the general reader and the expert alike. The writIng 
is simple and direct for the most part, but in its descriptions of 
scenery it is graphic and colourful . It is admirably titted to convey, 
as it does, the essential truth of the tale it  tells . 

This is the !ife history of a leper as narrated by himself.  H is 
name and the names of others have been altered , but the experi
ences ascribed to them are vouched for as true . 

" Ned Langford " was infected with leprosy when serving as 
an · American soldier in the Philippines . Only after many years 
did the disease declare itself and only gradually did he realise the 
tragic possibility and, later, certainty. With the help of a brother 
it was arranged that he should be reported as dead from a motor 
accident and so he disappeared from his family ólnd country. 

The main part of the story is concerned with his life in the 
Leper Colony at Culion where he spent some 25 years. There, 
after a time of mental struggle, he succeeded in rising above the 
horror of his fate. He never recovered but nevertheless created 
and lived a new life, one full of interest for himself and of benefit 
for his fellow-patients. 

Ned Langford 's work consisted in  teaching the lepers self-help, 
and in organising and leading them in co-operative enterprises 
which provided for the needs of their community, tish , electricity, 
light and power and 'the like . It is ari inspiring record of what the 
lepers of Culion accomplished for themselves. Its value is summed 
up i n  the words of a visitor from CaJcutta who says : " Nothing is 
more important, few things are , in fact, so important, as instilling 
some degree of cheer, hope and the consciousness of being useful 
into the head of people who must be shut away. I expect to carry 
back to India with me word of what has been done here, and I am 
certain that your work will bear fruit not only on Culion but in 
many places whic\1 you will never see or know about. Good luck, 
and thank you for letting me see what a man can do who refuses 

. to be defeated. "  
Mr. Burges�'s name and position are sufficient guarantees for 

the accuracy of the medicaI details of the book . It is not a 
treatise but much may be learned from it by anyone who is not a 
specialist . At its end there is a useful appen9ix giving answers 
to some of the q l1estions commonly asked about leprosy. 
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REPORTS . 

. Animai Report for 1940 of Indi;m Council of B.E.L .R .A. 
This fuH report records that the war had so far had only a 

Jimited intluence e)TI anti-Ieprosy work in lndia. The number of 
leprosy clinics is fairly stationary, although a few new centres have . 
been opened in several provinces. A few more leprosy institu
tions for in-patients have been opened and a colony established by 

the Asansol Leprosy Relief Association. Another feature is the 
increase in the amount of accurate survey work carried out, and the 

lndian Research Fund Association has appointed a committee to 
draw up proposals for such surveys to enable the incidence of 
leprosy in one part of India to be compared with that in another 
area. The usual post graduate leprosy courses at the School of 
Tropical Medicine, Calcutta, were attended by 52 doctors from 
different parts of . l ndia, and special courses were also organised in 
Bengal and the Central Provinces with I9 and 37 attendances 
respectively . 

The Leprosy Research Department oi the School of Tropical 
Medicine, Calcutta, has published work on the action of methylene 
blue in the leprosy organism, leprosy and dermal leishmaniasis, 
negative results of attempts to infect Syrian hamsters with human 
leprosy, a11 epidemiological study in North Bengal, the preservative 
effect of cresote 011 hydnocarpus oil , and studies of the iepromin 
test. Work is also being done on the reasonal variations in 
leprosy . the course of the disease, the immunological signiticance 
of the lepromin test, the histology of differem types of leprous 
lesions and the possible bactericidal action of sulphonamide pre
parations on the bacillus of rat leprosy. Df. Santra is now devot
ing most of his time to the study of regional variations in leprosy 
and 

. 
their causation .  The results of epidemiological inquiries in 

four areas, shown in the following table, illustrate the great vana
tions in. the proportion of different types of leprosy in difterent 
regions, the explanation of which is not at present known. 

Country . Area . 

l ndia . . .  Santalpur (Bengal) 
Do. . . .  Bankura ( \\' . 13en-

gal ) 
Do . . .  , Saidapet (Madras) 
Do. Madras R u ral 

area) 

Popula- Per- Per-
tioll l ilci- centage centage 

t'xam. dence of L of cases Author. 
ined . cases. below 

1 5 ·  

3 , 600 7 · 4 % 4 . 1  % 1 7 % 

1 0 , 0 1 1  4 .38% 1 8 % 26 % 
2 , 040 6 · 7% 25 % 4 9 % 

2 ,007 4 - 3 % 2 5 % 36 % 

LOlVe & Sa ntra 

LOwe 
Cochrane 

Cochrane 
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Repon oi the Director of MedicaI Services for the Year 1939 
( Hongkong) . 

Neither the title page nor the introductory paragraphs of this 

report strt te the country to which it refers, but further search 
reveals that it relates to Hongkong. Leprosy is dealt with briefiy 
on page 21 and records that the former smallpox hospital was 

. acquired by the Government in I938 for the accommodafion of 
lepers. At the end o [  I938 I33 patients remained, and in I939 295 
were admitted , I65 were transferred to Sheklunl, Swatow and 
Pakhoi , 67 escaped ,  2I died, 3 were discharged and 172 remained 
at the end of I939. A barbed wire fence patrolled by police has 
now been provided. Two male and one female patient bave been 
chosen as paid heads to maintain discipline and cleanliness with 
good results. The conditions of life have been greatly improved by 

the provision of treatment ,  beds; a balanced diet, games, news
papers, etc . .  and wanderin;g in the streets of possibly dangerous 
lepers is pffwented . 

Annual Report of the Dichpali Leprosy Hospital for the year 
1939-40. 

The admissions numbered 695 . The discharges included 71 
symptom free, 242 disease stationary and non-infective, 200 im
proved but left before completion of treatment, 132 discbarged 
otherwise and 12 died ; a total of 657 . The cases treated during 
the year numbered 1 .1.')2 and 795 remained at the end of the year. 
Applicants who had to be refused admission numbered 712 .  The 
war, epidemics and famine made things difficult and raised the cost 

of maintenance. lhe cases refused admission were most1y referred 
for treatment to centres near their homes. The usual course of 
instruction on leprosy for the students of the Hyderabad Osmania 
MedicaI College aroused keen interest. Land cultivation to provide 

food and educational work were other important features of this 
fiourishin;g and successful leprosy institution. 
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