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In 1926, E rnest Car roll F aust, in China, showed that gen
tian violet was leth al fo r Clonorchis sinensis. T hirty-five 
milligrams per kilo of body weight reduced infestation from 
50 to 100 per cent. C. D. de Langen, in 1928 in Batavia, 
Dutch East Indies, firs t used the dye in treating strongy
loidiasis. He had 19 cases with hypereosinophilia and con
stitutional symptoms with scattered foci of br onchopneumonia. 
He administered gentian violet in doses of fr om 0.1 to 0.3 gm. 
th ree to five times a day a nd brought about a clinical cure 
with disa ppearance of the eosinophi lia . Later, Faust ( 3b ) , 

in strongyloidiasis without pneumonit is but with� gast ro
intestinal di turbances, r epor ted a disappearance of the or
ganisms f rom stools and a clinical cure in one week, as a rule, 
by administer ing 0.03 gm. oral doses of HIe dye, three times 
a day. 

In 1902-1 ~}03, Ashford (1) made a survey of 250 soldiers 
of the Puerto Rico Provisi onal Regiment of Infantry of the 
United Stat es Army, a mounted battalion in Cayey, and found 
12 per cent with mic rofilar iae, In 1932, he felt that a survey 
of the G5th Regiment of I nfant ry stat ioned at San J nan, whose 
soldiers are native-born Puerto Ricans, would disclose enough 
carriers of microfilariae to fu rni h a basis for future investi
gation on the efficacy of gentian violet in filar iasis, as Faust 
(3") and de Langen (5 ) have shown it to be entir ely harmless 
to the host in the dose used. 

Accordi ngly, the la bor of completing this study was dis
t ribu ted between the two authors who p resent this paper. 

•� Lecture li t th e School of 'l'ropiclli Medicin e of P uerto Rico, February, 1931. 
875 
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I 

The incidence of fila.rial infestation in the Regiment. 
Between F ebrua ry 15th and 27th, 480 men were examined. 

T wenty cmm. of blood was spread on slides in a circular area 
the siz~ of 'a five-cent piece between the hours of 8 :30 and 9 :30 
p. m. The dried blood was deheuioglobinized by washing in 
t ap water, then fixed in equal parts of alcohol and ether, 
stained for eight minutes with Bullard 's hematoxylin, dif
ferentiated by ri nsing bri efly in 0.5 per cent hydrochloric acid 
alcohol, washed thereafter for five minutes in tap water, and, 
aft er drying, the ent ir e slide was cone over, using a mechan
ical stage, and the microfilariae were counted. 

All case s in which microfilari ae were found were counted 
as above detailed on each seven successive nights in order to 
strike an average. In all , 18 men were found to contain the 
larvae in the peripheral blood. 

'1.'he total number of men examined was divided into three 
groups according to thei r r esidence before enlistment. 

Of the 179 previously re siding in coast towns, 8 were pos
itive. Four others of the 179 gave histories suspicious of 
filariasis but only 2 of them were posit ive for microfilariae. 

Of the 146 previously r esiding in towns and districts of the 
coastal plain with an elevation of not over 500 feet, 6 were 
found infested. Five others of th e 146 gave histories sug
ges tiv e of filariasis and only 2 of these showed microfilariae in 
their peripheral blood. 

Of the 155 from moun tain towns and districts at an eleva
tion of over 500 feet, but never exceeding 2,500, 4 were posi
tive. Three of the 155 gave histories suspicious of filariasis 
and in 2, microfilariae were fo und in the peripheral blood. All 
of the 4 positive for microfilariae, however , had lived also for 
longer or shorter periods either on the coast proper or in the 
slightly elevated coastal dis t ricts. 

Thus, of 480 presumably healthy soldiers, 18 or 3.7 per 
cent carried microfilariae in their peripheral blood, and only 
9 of these gave a history of having had symptoms which were 
suggestive of filariasis. 

When this is contrasted with the findings in this regiment 
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in 1902 in which 30 of 250 men, or 12 per cent, were carriers of 
the embryos, 26 of whom gave histories of previous attacks 
of probable filari asis, some basis for the popular idea that 
filariasis has decreased in frequency and severity in Puerto 
Rico is offered. In fact, of the 1902 series, 18 of 30 men re
ported having suffered from multiple and seemingly typical 
attacks and 6 from chyluria. Moreover, over three-fourths of 
the infested cases had lived the whole or the major part of 
their lives on the coast or in the coastal plain. To be exact, 
only 1 of the 4 mountaineer s who were positive had seemed 
to have lived only in the highlands. 

In the expedition (4) of the Institute of Tropical Medicine 
and Hygiene of Puerto Rico to Utuado, a mountain t own, in 
1913-1914, out of 10,140 cases examined only 5 presented clin
ical signs and symptoms of filari asis, yet in none could micro
filariae be found in the peripheral blood. 

Thus we may assume that filariasis in Puerto Rico is al
most entirely a dise ase of the coast proper or the undulating 
region a few miles back therefrom. This seems worthy of 
consideration, and we may also feel with gratification that the 
above da ta bear s out the frequently expressed opinion of med
ical men and laymen, whos e practice and observations were 
made through the years 1900-1910, that filariasis and elephan
tiasis have definitely declined in frequency and severity. 

II 

Standardization of numbers of microfilariae in the peripheral blood 
and observation and treatment of the carriers in hospital. 

Of the 18 infested, only 17 were available for standardiza
tion. The details of this work will be found in Table I. Thir
teen of them 'were now placed in the military hospital and 
given, per os, 0.065 gm. of gentian violet in enteric coated 
pills three times a day, kindly prepared and furnished by 
Lilly and Company of Indianapolis , Indiana. These men 
were given a full diet and were not kept in bed, but their tem
perature, pulse, and respiration were r ecorded three times a 
day, and the total 24-hour urine was examined in two 12-hour 
daily lots for specific gravity, reaction, color, albumin, sugar, 
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TABLE I I 
MICROFILARIAE IN 20 CMM. OF BLOOD. SEQUENCE OF NIGHTS . :c 

§ 

Oase 

-
1 ... . 
2 ,. .. 
3 .. " 
4 " " 
5 .. .. 
6 ,. .. 
7 . .. . 
~ .. ,. 
9 .... 

10.. .. 
11 .. .. 
12.... 
13.. .. 
14.. .. 
15.. .. 
16.. .. 
17.. .. 

-
1st 

-
8 

30 
151 

6 
11 
11 
66 
4 
4 

53 
6 
4 
6 

34 
7 
6 
6 

2nd 3rd 4th 6th 6th 7th 8th 9th loth lith 12th 13th 

-- - ---- - --- - - -
13 22 18 13 14 5 . . . . . . • 0 •• • • .. .. ., 0 • • • •• . ' . 0 • . . . .. . ,
37 46 61 63 41 52 .. .. .. . .. , .. ... . . . .. .. -. .. .. .. .. . . . . 177 173 163 130 171 147 .. ., , . .. .. .. ... . .. • 0 ' •• • , . .. .. 0 • • • • •4 1 1 3 2 1 ... . .. .. . , .. . . . . .. • 0 • • " .. ... . .. .. "21 11 11 11 13 8
14 8 9 5 7 7 .... . . .. .. .. .. .. .. ..... . .. .. . , . .. . . ,
93 101 118 81 93 98 .. .. " .. . , .. .. .. .. .. .. . , .. .. .. .. , . . . 
9 6 6 6 12 4 .. ... . 

•• • 0 " ... . .. .. .. .. ... , .. . . . . .. ,. .. .. 5 4 3 3 4 2 2 . . ., .. .. .. .. .. .. .. .. .. . , . . . .. . 58 40 56 40 . . . . o. 17 35 . , .. . . .. .. .. - , . , .. .. .. .. 
• . , . o. 3 2 3 2 1 1 .. .. .. 
.. . . . . .. .. .. • 0 • • o . 3 4 2 2 0 0 0
•• •• o. 5 5 4 2 2 1 4 .. .. .. .. .. " 

28 14 25 . . . . .. .. .. . . 26 13 21 .. .. .. .. .. .. .. . . . , .. .. .. . , .... 2 7 4 2 4 7 
.. . .. . 10 15 • • •• o . 14 .. .. .. 6 6 . . . . . . 

7 .. .. .. 6 7 4 3 • • • • t o 6 . , . , .. .. .. .. ... , .. • • 0 0" 

Average
number or 

micro
lIlarlae 

13.28 
47.14 

158.85 
2.57 

12.28 
8.71 

92.85 
6.71 
3.37 

42.71 
2.57 
1.87 
3.62 

23. 
4.71 
9.5 
5.57 
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and the sediment fo r abnor mal elements. At no time was 
an y abnormality discovere d in the period of days noted in 
'I'able II over which thes e urina lyses cont inued. The re main
der of this table is self-explan a tory. 

T A B L E II 

COURSE OF l<'IRST THIRT EEN CASES IN HOSPITAL 

12-hour 
Case In clus. dates urlnnl)"lj i. R...sults Remarks 
No. gentlan violet between 

these dates 

1.. . . 3-3- 3- 26 3-3- 3- 12 Norma l• . . . Hydrocele and inguinal adenitis 
when child 

2 . . . . 3-3- 3-26 3-3-:H 2 Normal . . . . Inguina l a den it is when child 
3 . . . . 2-25- 3-22 2-24--3-12 Norm al . .. . Acute fila ri as is a few mon ths 

ago, after 20 years service 
4.. .. 2-24-3-26 2-24-3-12 Normal . . . . 
5 . . . . 2-29-3- 26 2-29-3-12 No rmal. . . .� 
6 .. . . 2-25- 3- 21 2-24--3-12 Norm al . . .. Acu te fila riasis after 5� ~'ea r~ 

service� 
7 .... 2-25- 3-25 2-24-3-12 Normal . . . .� 
8 . . .. 2- 19- 3-26 2- 27- 3-12 Normal . . . . 
9 .... 3-3 - 3-26 3- 2 - 3- 26 1 ' orm al. . . . Ope rate d for in guinal adenitis 

wh en chi ld 
10 .. .. 2- 25-3-26 2-24-3- 12 • [ormal . . . . Acute filariasis 2 years before 

ent eri ng service 
11... . 2-25-4--5 2- 24-- 3-12 • [orma l . . . . Opera te d for hydrocele wh en 

child� 
12 .... 3-1 - 3- 26 2-29- 3-12 Normal. . . .� 
13 . . .. 2-2 3-29 2-24--3-12 Nor m al. . . . 

Nors: T he pulse temperatu re and respiration of all of these men WlI.'l normal during their period of 
hospitalization.

Cases 3 and 11 were found to have " rour plus Wassermann for syphilis; case 5. a plus-minas . 
Only one of these cases reported filariasis in his family. 
Cases 5. 6 and 7 were fOUnd to harbor Trlehur i> IrfeAturo and case tI had bookworm In the feces. 
o r the nve remaining cases not placed under treatment in hospital (cases H , 15, 16, 17and 18) two 

reported having had an attack of fllariasis previous to enlistm ent, and one stated th at hi. mother had 
elephunttasis. 

The re manung 5 car rier s were left untreated as controls. 
The hematology of these cas es was taken up in .I uly and 
August, four months later , alway s between 9 and 12 a .m. and 
deta ils appea r in Table Ill. The hemoglobin was calculated 
by a modern calibrated Sahli inst rument. Differential counts 
of leucocytes and measurements of erythrocytes were limited 
to 100 cells. 

It is interestin0' to note, although the number of cases is 
too small for nice precision of st atement, that Wintrobes as
severation that "People in these lat itudes (New Orl eans ) have 
a high normal of 5.5 to 6 million er ythrocytes per cmm.' , 
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seems to be borne out. It might be added that there seems to 
be a tendency toward a definite small red cell. The only ab
normal feature of these counts is the eosinophile percentage 
in a majority of cases. 

TABLE III 

HEMATOLOGY OF EIGHTEEN MEN WITH MICROFILARIAE 

Dlam· 
Case 
N o. 

Hemo
globin 
Sahli 

Erythrocytes 
per cmm . 

Leucocytes 
percmm. 

Neu tr o
ph lles 

Per cent 

Lymph. Mono. 
Per Pe r 
cent cent 

- -
Eos in. eter 

Per er)'lh· 
cent rocytes 
-- -

1. .. .. 
2 . . .. . 
3 . .. .. 
4... . . 
5 .. ... 

85 
80 
73 

100 
80 

4,936,000 
6,264,000 
4,016,000 
5,224,000 
4,736,000 

7,800 
12,000 
10,200 
8,000 

11,400 

69 
73 
57 
64 
67 

22 
17 
15 
26 
12 

4 
2 
4 
6 
2 

5 
8 

23 
4 

19 

7.44 
7 .65 
7.65 
7.54 

.64 
6. .. . . 5 
7. . . .. 100 
8.. . .. 95 
9 ... " 78 

10. .. .. 90 
11. .. . . 75 
12.. . . . 103 
13 .. ... 88 
14. . . .. 89 
15 ... .. 75 
16 . .. .. 100 
17..... 80 
18 .. . .. 86 

- -

5,648,000 
5,860,000 

,784,000 
5,056,000 
5,372,000 
5,328,000 
6,200,000 
4,944,000 
5,984,000 
4,416,000 
6, 144,000 
5, 464,000 
4, 464,000 

9,600 
8, 600 
9,400 

10,800 
9,200 

12,800 
8,000 
6,200 

10,800 
9,400 
8,400 

10,000' 
9,600 

83 
80 
58 
71 
67 
74 
79 
47 
62 
65 
74 
68 
52 

9 
12 
18 
14 
12 
18 
10 ' 
32 
28 
28 
9 

19 
28 

-

5 
5 
9 
5 
6 
3 
9 
3 
5 
6 
3 
9 
4 
-

4 
3 

15 
10 
15 
5 
2 

18 
5 
1 

14 
4 

16 
- -

7 .15 
7.96 
7.19 
7.57 
7.63 
7.70 
7.44 
7.18 
6.90 
7.02 
7 .19 
6.86 
7. 19 

- -
Avera ge. . 87.6 5,491,000 9,566 67.16 18.27 5 9 .5 7.38 

ill 

Standardization of numbers of micro:ftlariae in the blood of carriers 
during the administration of gentia.n violet. 

Observations were limit-ed to 13 carriers. The other 5 
acted as controls and had no treat ment. Details are furnished 
in Table IV. It is interesting to note th at in a very general 
way, with glaring but not too frequent exceptions, the varia
tio n in the number of microfilariae was not great. All speci
mens were taken at the same hour as before treatment. 

DISCUSSION 

It is to O'Oonnor, Golden and Auchincloss (6) that we owe 
the very evident opening for a solution of the therapeutic 
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T AllW; IV 

STANDARD'IZATION OF CONTENT OF 20 CMl\! . OF BLOOD IN MICROFILAlUAE AFTER� 

TREAT:\IE N T WA1,S~B~EGUN
~~ _
--: 
__ 0Date of Number Examination� 

2 3 4 5 6 I� 
11 12 13�---- 7 II \I 10�- 1 - -

I 

- - - - --- - - - -- - 
2-26. . , . . . ' . . . . , . ", .. 120 2 .. .. ' . - o�2-Zl . . .. .. .. - .. , 

" .. " 286 1 .. .. . . 4 36 .. .. .. .. . ' .. . . - . . . . . . . .. .. .. ' . t'1� 
2-28. . .... -... ". .. 13 56 a " - ... .. . ' . . . . .... . . . . . . . . .. . , Z� 

" " 216 5 . . . . . .� 2-29 .. .. .. 3 75 3 ..- .. . . .. . ,- . . . . " . . . . . . . . .. - . >-:l� .. " . " ... . .. 174 2� :=3-1. . ... . . ' . . . ' . ". , " llO 2 " ii ' . 2 33 4 . . . . . . . . . .. . .. . . - , 
Z�3-2 . .. .... " ' . . . . . " 

6 80 9 .. .. . , 44 1 . . . . . - ,. " ..� -, 101 1 13� 3-3 , ...... o 43 4 .. . , .. 18 1 ... ... .. .. , . -1� 
. ' .. '. , .", , . 65 0 6� a3-4 ... ... 5 3 43 1 . . . . . . 21 2 .. . . . .� 19 50 2 10 t<�

3-5. .. . . .. 1 o 14 3 13 1 2 8�7 98 1 10 ~
 3-7. . . . .. . o 0 0 8�1 33 123 0 12 54 1 1� 
3-8.. . .. . 8 2 63 11 1 31 0 0 8�37 175 0 17 Z
3-9 .... .. . 5 4 88 1 4 23 2 0 4�17 ll3 2 6 "':I�3- 10 . . .. .. 1 6 30 5 [) 33 0 2 3 

::::l�21 134 3 14�
3- ll .. .. .. 5 6 29 12 0 22 1 0 4 s,�20 80 1 10�
3- 14 .... .. 2 19 4 0 4 :::;I�e 25 II 33 10 1 ...�209 3� o 0 1 33-15 .. .. .. 10 36 9 2 18 >�15 47 5 12 rJl�3-16 .. .. .. 1 60 7 19 0 0 0�7 19 188 0 10 1 51�
3-17 . . .. . . 7 20 75 2 12 2 65 10 0 34 0 0 2� 
3-18.. .. .. 4 2 58 7 0 16 1 3 0�13 ll6 3 6�3-21 .. .. .. 4 78 2 3 36 3 1 20 0 1 0�10 3�
3-24.. .. . . 11 44 20 1 22 0 0 0�31 240�4-1. .. . . .. 143 30 2 76 3 1 3�5 26 128 0 5�

Number of nights . 15 15 17 30 13 0 76 2 1�22 21� 2 15 14�21 21 15 17 18� 
Average mf . . . . - - - 5 .:33 20.8 133 1. 76 9.94 -- - --- - ----

3 . 1 0 73 3.35 54. 28 8 .42 1.13 :JO 
~ 

00 ..... 
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problem in filariasis. These investigator s proved that the 
adult worm, Filaria banc rofti , does not infallibly choose an 
obligate re ideuco (although it is often concentrated there), 
but frequently remains in the vicinity of the mosquito bite in 
the t is ues. 'I'his they succeeded ill demonstr ating by X-ray 
photographs of dead and calcified worm in the living ti ssues. 
Thus, their results condemn to scientific oblivion the formerly 
well-founded hope that loca lly injected poisons' for the worms 
and ablation hy su rge ry would settle the question. 'Ve are 
face to face wit h th e need for a drug or substance with the 
property of th e fa mous G06, a th erapeusis meri t ing the super
lative "esterilizan s magna". So far, the metals, arsenic, an
timony, etc., have failed. Is thi s quested sub tance to be an 
aniline dye 1 

Gentian violet in the dose employed by us did not cause the 
disappea rance of microfilariae from th e pe r ipheral blood of 
these carriers, hut if may well have caused a reduction in 
their numbers in all save 2 cases ( and 13). Indeed, it might 
be worth 0111' while to increase the dose of gentian violet, 
which in en ter ic pills does not usually cause, and in our 13 
sold ier carriers never caused, any untoward symptoms. In 
fact, in t ravenou s administration may be f ollowed by more 
definit e results th an administration per os. Carriere and 
Martin (2) re commend a dose not exceeding 5 to 7 milligrams 
per kilo of weight. They begin usually with 1 to 5 centigrams 
in adults of 150 lbs. weight ill a vari ety of affections, but do 
not mention filariasis. 

III the out-patient clinic of the University Hospital of 
Puerto Ri co, in Rome 50 eas es of clinical filariasis and elephan
tiasis, gentian viole t ga ve most hopeful appar ent " results " in 
prolongi ng intervals betw een attacks and, in some instances, 
ill seeming to cu re . But th e exception proved the rule, for at 
least in 7 cases, th e acute exacerbation s re cur r ed, even while 
taking th e dye. 

The most tha t can be hoped is that this small number of 
cases treated, and possibly other favorable results, may stim
ulate further expe r imentation with aniline dyes for the 
treatment of a di sease fo r which no specific remedy has been 
found. 
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TAnl.E V 

(a ) CO:\1PARISON OF COUNT S OF M ICROFILARIAE I N 20 C?lB I. OF 
PERIPHERAL BLOOD BE FORE, DURI NG AND AFI'E H TIlE 

AD MINISTRATION OF GENTIAN VIOLET 

A verage seven 
Average 6-8 Average 14-22 Averageone night success i ve nie hts 

Case nights before nights during fonr months alter slx months after 
administration administration administration adminlst ra tlon 

1. .. .. . 13 .28 5 .33 8 Not examined 
2 .... .. 47 .14 20 .80 51 45 .28 
3 . .. . . . 158.85 133.00 101 88.95 
4 . . .. .. 2.57 1.76 Not exam ined . . . . .. 2 .57 
5 .. .. .. 12 .28 9 .9 4 3 3.00 
6 .. .. .. 8 .71 3 .27 0 Not examined 
7 .. .. .. 92 .85 54 .28 53 .00 67.42 
8 ...... 6 .71 8. 42 5 13.14 
9 .. .. .. 3 .37 1.13 0 0 .85 

10 .. .... 42 .71 30 .00 15 31.42 
11 .. .. .. 2 .57 1.00 2 1. 57 
12 . . .. .. 1.87 0 .73 3 1. 28 
13 .. .. .. 3 .62 3 .35 6 2 .55 

T ADl.E V (Continued) 

(b) COMPARISON OF COUNT S OF ~nCH O FTLARIA E TN 20 CMM. OF 
PERIPHERAL BLOOD� IN FOUR CONTROL CASES TO ' WHO~r 

GENTIAN VIOLET WAS NOT AD~HN I ~TEHED 

., verages-a n~ Is 
before adml -� ....veralle seven 

Case tratlon ofgentian Average one night successive n igh ts 
violet to first fonr months later six months later 
thirteen eases 

14 . . .. . . . . . . . . . . . . . . . . . . . . . . 23.00 26 31.68� 
15. . . .. . .. . .. . . .. . . .. . . . . . . . 4.71 7 5 .66� 
16 . . . . . . . . .. . . . . .. . .. . .. ... . 9 .50 Not examined . 22 .86� 
17 ... . . . ... . . ... .. . . . . . .. . " 5.57 8 9.14� 

A fall in the numbe r of microfilnriae was no ted in 11 ca ses of the 13, but in 
2 so slight as t o be ineon sequ cnt iul . Of t wo of th e other cases remaining, in one, 

110 cha nge occurred; in the ot her, a rise. H ence in !l of tho 13 caSCB a definite 

reduetion in the micr ofilar ial population seems t o hnvo occu rred, a lt hough in t wo 
of these i t was imp ossible to reexami ne the blood on Beven successive nights nine 

months later, owing t o their absence a t a g rea t di stance at ta rge t practice. 
" 'hether this reduction wa s due to the gent ian violet admin istration, however , is 
a n opcn questi on, On thc cout rary , in all of th e four cont rols there was a definite 
ri se i.n the n umber of mi ero fllnriae. 
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