
Bacteriology. - On the Transmuted Tubercle baeilli type BTTx., and 
their signifieanee [or the Diagnosis and the Therapy of Tubereulasis 
By C. H. H. SPRONCK and W . HAMBURGER. 

(Communicated at the meeting of October 29, 1927). 

The classical law of the invariableness of bacteria had been advanced 
under the influence of the great discoveries of ROBERT KOCH. But gradually 
facts became known that negatived this theory. Morphological and biologi~ 
cal properties may be lost, and new ones may be acquired. At present the 
variability of bacteria is wellnigh an ascertained fact; it is considerable 
with some species, small with others. But bacteria are by no means kaleido~ 
scopical beings, their invariability being subject to laws still unknown. 

According to NEUFELD 1) the tubercle bacillus belongs to the non~fluc~ 
tuating bacteria. But it has long been known, that the tubercle bacillus 
possesses a great adaptive power, and that it is possible to cultivate it on 
all sorts of media. Now, we detected that on media that are gradually 
altered and become poorer and poorer, the properties of the parasite alter 
considerably at a given moment. Wh en we saw this for the first time, we 
thought of course of contamination, and months passed by before we got 
the conviction, that we had to do with a variety of the parasite. Small 
though the variability of the tubercle bacillus may seem, in reality also th is 
micro~organism is undoubtedly capable of change, and of an intense change. 

The stability of the transmuted parasite seems even to be still .greater than 
that of the typical tubercle bacilli. Anyhow, in spite of all our efforts we 
have not yet succeeded in inducing the transmuted parasite to resume the 
state of a typical tubercle bacillus or of another variety. Moreover, the 
transmuted parasite has not only lost certain properties, it has also acquired 
new ones, which is the reason why we have not spoken of modified but of 
transmuted tubercle bacilli , and have styled the transmuted tubercle bacillus 
bacillus tuberculosis transmutatus x (BTTx) 2). 

Compared with typically human and bovine strains the transmutant grows 
with amazing rapidity, but only at 37-38° C. and in the presence of 
oxygen. It does not grow at room~temperature. 

Already in bacilli, only 24-48 hours old that do not show granulation, 

1) Deutsche med. Wochenschr. : 1924, NO. I. 
2) }OLLOS (Zentralb!. f. Bakterio!. Abt. I, Orig. Bd. 93), indeed, has cogently maintained 

that in the case of bacteria it is not right to speak of mutation, because with asexual 
propagation it is hardly possible to judge of heredity, and as the bacteria do not possess 
a nucleus, the cytological analysis is out of the question. We might use LEHMAN's term 
ooKlonumwandlung", but most bacteriologlsts use the word mutation, which is understood 
in all countries. 
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an oval, protruding spore may appear, which always lies near one of the 
extremities of the rod. In one and the same cell we never find more than 
one spore. Before long the spore is mature, the rod degenerates and the 
spore gets free. The elements of the transmutant, (threads, bacilli, and 
spores) are non-acidfast, neither do they stain after GRAM. Only the young
er still immature spores stain occasionally af ter GRAM. The spores do not 
possess great resistance, still they seem to be instrumental in preventing the 
destruction of the culture by heating to 56-59° C. during one hour, even 
wh en before the heating 0.5 % carbolic acid has been added. The transmu
ted bacilli, therefore are at least as resistant as the typical bacilli. If the 
latter are ki lied in a solution of 0.01 % formol within 24 hours (CALMETTE) 
the transmuted bacilli are undoubtedly much more resistant. Cultures of 
typical tubercle bacilli protected from exsiccation and light, survive at the 
most for 1 Yz years wh en kept in a cool place; but most cultures die oH 
much sooner. Under the said conditions cultures of the transmuted tubercle 
bacillus appeared without exception capable of reproduction af ter 1 Yz years. 

The transmutant has completely lost virulence for caviae. It does not pro
duce tuberculin, nor is the substance contained in its elements. Whereas 
typical tubercle-bacilli are rich in fat and waxy substances, the transmuted 
ones are very poor in this respect. 

Thus far we have transmuted 7 strains of tuberc1e bacilli, viz. 6 human 
ones and 1 bovine. The transmutation never having failed, no matter 
whether the strain had been cultivated in the laboratory already for some 
time, or was completely fresh, we consider the transmutation of every strain 
possible, and that of the third type of virulent tuberc1e bacilIi, viz. bacillus 
gallinaceus we deern probable. Por the transmutation, which in our 
laboratory is sometimes ca lied emaciation-curve, at least 2 or 3 months 
are required. 

It is remarkable that always the same transmutant came forth from 7 
strains. True, th ere are differences among the transmuted strains inter 
se, but they are of a quantitative character. One strain grows quicker than 
the other, also the agglutinability varies. 

It has long been known, that in cultures of typical tuberc1e bacilli not 
only acid-fast but also non-acid-fast rods are observed. They were sus
pected to be degenerated or imperfect rods of KOCH, or young, still un
developed bacilli and they we re even considered as a variety. In BALDWJN, 
PETROFF and GARDNER'S 1) recently published work "Tuberculosis" 
we read: "All attempts to separate non-acid-fast from acid-fast forms 
have failed, so that they must be considered to represent immature or 
imperfect forms rather than a separate variety". 

We con si der the non-acid-fast rods of the transmutant to be similar to 
those of the cultures of the typical tuberc1e-bacillus, but we assume 
the latter to be part of the parasite, which is not a simple 

I) The Trudeau Foundation Studies, 1927, p. 33. 
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schizomycete, but a higher micro-organism, which belongs to the genus 
actinomyces. In its growth outside the infected organism it forms 
two sorts of rods. acid-fast and non-acid-fast. both originating from non 
acid-fast threads and multiplying through fission. On the best media thc 
parasite forms few non-acid-fast rods. but their number increases when the 
medium grows poorer. and now at one moment mutation takes place which 
under the modjfied circumstances largely bene fits the existence and the 
propagation. It reminds us of a self-defence in distress. 

We have decidedly observed the same mutation. but till now only once. 
af ter inoculating tissue of a tuberculous cavia-spleen on a poor medium. 
absolutely unfit to grow tubercle bacilli. Af ter the medium. which had been 
guarded against exsiccation. had remained at 38° C. for two months without 
evincing any sign of growth. a suspicious speck became visible that gradu
ally got bigger. Of course we suspected contamination. the more so since the 
culture exhibited a number of red specks. which had never been observed 
in the transmutant. On closer inspection we learned that it really was the 
transmutation , which did not exhibit the red spots any more in the next 
following culture. 

Long before the appearance of the transmutant a typical culture had 
been obtained from the same spleen tissue. and the transmutation was com
menced in the ordinary way. The transmutant thus obtained. and the one 
cultivated directly from the tuberculous spleen-tissue. could initially be dis
tinguished by the latter's slower growth and smaller agglutinability. How
ever. these differences stayed away in further cultivation. 

In the tuberculous spleen-tissue that had been spread on the surface of 
the po or medium processes had presumably been going on that were analo
gous to those on the gradually altered media that are used for the transmu
tation. We assume that in the spleen-tissue a small typical culture has 
arisen that was soon short of foodstuffs; that the para site adjusting itself 
by little and little to this shortage. had passed into the transmutant, which 
thrives better on the poor medium than the typical parasite on the best 
media hitherto known. The direct. or rather quasi direct culture of the 
transmutant is now tried again and again, but as yet without success. 

Of late years the properties of the transmuted tubercle bacillus have been 
examined in different directions. It appeared thereby that they are signi
ficant for the diagnosis as weil as for the therapy of tuberculosis. 

After our communication concerning the transmutant as a tuberculosis
diagnosticum. the agglutination-titre of the blood-serum has been examined 
of another 100 subjects. suffering from, or suspected to suffer from tuber
culosis. of patients suffering from other diseases , or apparently healthy 
persons. The titre was determined as in the first investigation. Only in 
some cases has the titre been established more precisely. 

The cases of indubitable tuberculosis have now been divided into the 
following groups: 1°. sufferers from tuberculosis of the skin and the 
mucous membranes of mouth. throat . and nose (TabIe I) . 2°. sufferers 

26 
Proceedings Royal Acad. Amsterdam. Vol. XXXI. 
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hom tuberculosis of lymphatic glands. bones. and joints (Tabie 11). 30. 
sufferers from pulmonary tuberculosis (Tabie 111) and 4°. sufferers from 
abd~miI1al-tuberculosis. In Table V the cases are reported. in which we 
suspected the existence of tuberc,ulosis; in Table VI sufferers from other 
diseases or apparently healthy people. In all the tables the cases have again 
been arranged according to the titre the better to determine the relation 
between the number of positive titres (1 : 100 and higher) and that of 
the negative ones. 

The new observations justify us as yet in considering 1 : 100 as the 
lowest titre-limit of the positive reaction. 

TABLE I. Tuberculosis of skin and mucous membranes. 

Diagnosis 

Scrophuloderma colli. 
(Prof. v. D. V ALK, Groningen.) 

I Titre I Notes 

1 : 10 About 2 years ago begun with a 
swoUen gland. Patient looks heal
thy and now leaves clinic quite 
oured. 

2 Tuberculosis cutis verrucosa. 1 : 10 Verrucae at left middlefinger and 
fore~arm. (Prof. V. D. VALK, Groningen.) 

Lupus vulgaris nasi. 1 : 50 
(Prof. v. D. V ALK, Groningen.:) 

3 Boy of 12 years, pale, small, si en
der: no fever. For three years 
lupus of nose and cheek. Rönt
genization: large calcified hilus
glands and a calcified focus in 
the right inferior lobe. 

4 Lupus facid, mucosae oris et nasi. 1: 50 
(Prof. V. D. VALK, Groningen.) 

Boy 17 years old, lupus for three 
yea'rs. Pirque.t very strong +. 

5 Lupus nasi. 1 : 50 Woman 38 years ·old. 
(Prof. BENJAMINS, Groningen.) 

6 Lupus vulgaris faciei. 1 : 100 
(Prof. V. D. VALK, Groningen.) 

7 Lupus vulgaris disseminalus. 1 : 100 Face and arms. 
(Prof. v. D. VALK, Groningen.) 

8 Lupus vulgaris in scrophuloderma- 1: 100 
scaTS. 
(Prof. V. D. VALK, Groningen.) 

9 Lupus. 
(Prof. BENJAMINS, Groningen.) 

10 Lupus faciei et mucosae nasi. 
(Dr. LA CHAPELLE, Assen.) 

11 Lupus. 
(Prof. BENJAMINS, Groningen.) 

12 Lupus mucosae nasi. 
(Prof. V. D. VALK, Groningen.) 

13 Lupus. 
(Prof. BENJAMINS, Groninl!en.) 

1 : 100 Boy 15 years old. 

1 : 100 V ocal chords also affected. Lupus 
of 6 years standing, still small 
foei of it are persisting. 

1 : 200 Girl of 16 years. 

1 : 200 v. Pirquet +. 

1: 300 Woman 49 years old. 



T ABLE 11. Tuberculosis of lymphatic glands. bones. joints. 

DiagDosis 

Tuberculosis of 1he knee-joint. 
(Or. LA CHAPELLE, Assen.) 

I Titre I Notes 

I : 10 Rönlgenization; focus in the epi
physis of the femur. The aspira
,ted Huid gave a positive cavia 
test. 

2 Tuberculous jugular glands. I : 10 

3 

(J. HOUGKAMER, The Hague.) 

Tuberculosis of the ileo sacral joint. 1: SO 
Formation of abscess. 
(Dr. LA CHAPELLE, Assen.) 

25 years, general condition excel
lent. Fûrmerly glandular abscess 
a,t the neck. 

4 Tuberculosis of the lef! foot, perfo- I: 100 21 years; forme.rly pleuritis. 
ration of the outer ankie. 
(Dr. LA CHAPELLE, Assen.) 

5 Tuberculosis of jugular glands. 1 : 100 22 years, also laryngitis tuberculosa 

6 Tub. oI right elbow and malum 
P'Û tt i i. 
(M. C. A. KI.INKENBERGH and 
TIl. VAN DEN EIJDEN, Utrecht.) 

s'putum: oavia-test not vet 'ended. 

1 : 100 Girl of 16 years. 
coming to rest. 

ProceSS0s are 

7 Coxitis tub. many fistulae. 1 : 100 Process seems to be active. 
(M. C. A. KI.INKENBERGH and 
TH. VAN DEN EIJDEN, Utrecht.) 

8 Tuberculosis jugular glands with 1: 100 Besides old tu.b. of the lungs. 
abscesses. 
(Di. LA CHAPELLE, Assen.) 

9 Tub. of metacarpus of the lef! 1: 100 Girl of 14 years. No lever. 
hand; fislulae. 
(M. C. A. KI.INKENBERGH ,and 
Tu. VAN DEN EUDEN, Utrecht.) 

10 Tub. of the tarso metatarsal joint 1: 100 Girl of 22 years. Resection 8 Aug. 
I; fislulae. '27. Rcmains smal! fis tul a and pres-

11 

12 

13 

14 

IS 

16 

17 

18 

19 

fM. C. A . KI.INKENflERGH aoOd sure-pain. T,itre determined 29 
'hl. VAN DEN EIJDEN, Utrecht.) Sept. '27. 

Tuh. of thc lef! large Imchanler. 
(M. C. A. KI.INKENI3ERGH and 
A. VAN BEEK, Utrecht.) 

Most probably tuberculous coxitis. 
(Dr. LA CHAPELLE, Assen.) 

Coxitis luberculosa, cured. 
(Dr. LA CUAPELLE, Assen.) 

Spondylitis luberculosa. 
(J. HOOGKAMER, The Hague.) 

Spondylitis tuberculosa abscess de
scended along carious ribs. 
(Dr. LA CHAPELLE, Assen.) 

Ostc-omyelitis tuberculosa. 
(J. HOOG KAMER, The Hague.) 

Gonitis tuberculosa sin. 
(M. C. A. KUNKENBERGH and 
A. VAN BEEK, Utrecht). 

Tub. of the hand. 
(Dr. LA CHAPELLE, Assen.) 

Tuberculous jugular glands, fistulae. 
iDr. LA CHAPELLE, Assen.) 

1 : 100 Mnn 49 years has been reoently 
-operated. 

1 : 200 Boy of 5 years, photo atmphy, IlO 

focus, v. Pirquet first time -, 
second time strong +. 

I : 200 26 yeilrs, photo only morbid ,growth 
'Ûf bone. 

1 : 200 29 years. Formerly symptoms .of tub. 
of the lungs. 

1 : 200 29 years. Formerly tub. of the lung,s. 

I : 200 Woman 40 years, also tub. of the 
lungs, lingering for years. 

I : 200 Man 33 year;s. is feverish. 

I : 300 37 years, 'recovering v. Pirquet very 
weak positive. 

I: 300 40 years; fistulae from his 19th year. 
For the rest healthy. 

26* 
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With a titre of I : 100, we may think of the resorption of millions ot 
tubercle baciIli, 50 that there is no question about an insignificant tubercu
lous focus, but of a progressive tuberculous process, that exists or has 
existed for some time, for the production of antibodies proceeds still some 
time after the resorption of the antigens has stopped. On the other hand 
the titre I : 100 does not indicate anything about the nature and the ex tent 
of the tuberculous process. Not infrequently a small focus contains far 
more tubercle bacilli than a large one and the resorption is larger at one 
place than at the other. 

From a practical point of view it is significant 'that already in incipient 

T ABLE 111. Tuberculosis of the Lungs. 

Diagnosis Titre Notes 

Chronic pulmonary tub. I : 10 Se<vere, hDpeless case. 
(W. V. HASELEN, IJmuiden and 
S. V. SLOOTEN, Haarlem). 

2 Tub . .of the Lungs. 1: 10 Far advanced. 
(L. WEIJL, Middelburg). 

3 Chronic extensive tub . .of the lungs. 1 : 50 BDY .of 18 years. Far advanced. 
(M. LE HEux, Doorn). 

5 

6 

7 

8 

9 

10 

11 

12 

Chronic ,tub. .of Jungs allJd larynx. 
(J. HOOG KAMER, Den Haag.) 

Chronic tub. of the lungs. 
(DR. KERSBERGEN and C. J. Bou
WER, Haarlem). 

Chronic tub . .of the lungs. 
(DR. KERSBERGEN and C. J. Bou
WER, Haarlem). 

ChI'onic tub. of the lungs. 
(DR. KERSBERGEN and C. J. Bou
WER, H"arlem). 

Chronic tub. of the lungs. 
(J. BURCK, 's Graveland). 

Chronic tub. of the lungs. 
(F. A. v. D. BREGGEN, Haarlem). 

Chr.onic tub. of the lungs. 
(J. HOOG KAMER, The Hague.) 

Chl'Onic tub . .of the lungs. 
(J. WACHTERS, Culemborg). 

Tub . .of the lungs (formerly). 
(DR. STENVERS, Utrecht). 

13 ChrDnic tub. of the lungs. 
(Dr. LA CHAPELLE, Assen.) 

1 : 100 26 years, far advanced, pleuritis 
and spina ventosa. 

1: 100 

1: 100 

1: 100 

I : 100 29 )'ears. 

I: 100 

I : 100 Tubercle bacilli in sputum. 

I : 100 Also coxitis tubercuJ.osa and abdo
minal tub. 

I : 100 NDW influenza and acute encepha
litis. 

I : 200 Besides tub. cutis at neck and left 
shoulderolade. Now hydrops genu 
aft er trauma; titre .of the aspira
ted Huid 1 : 50. 
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tuberculosis of the lungs the titre is 1 : 100 or higher. Because recent lung
foei generally contain many tubercle baeiUi and there is in the lungs a 
favourable opportunity for resorption. it is easily understood that the 
titre is high already when the symptoms are still vague. 

In rapidly progressing exsudative forms of pulmonary tuberculosis the 
titre has not yet been examined. Probably it will appear to be low. because 
here the blood is easily overcharged with antigens. which the organism 
cannot destroy. Table 111 again shows. that in lingering forms the titre is 
regularly high and remains so for a long time; it faUs only when the 
disease is far advanced. so that a serological diagnosis is superfluous. 

Also when the lung-process has come to rest or is cured. a fall of the 
titre is sure to reveal itself af ter some time. That in the cases mentioned 
the titre is lower than 1 : 100 does not lessen the practical significance of 
the agglutination-test ror the recognition of the pulmonary tuberculosis 
If we compare the low titre with the clinical observation. its significance 
can easily be interpreted. 

Probably a titre of 1 : 100 is also attained in a short time in the case 
of tuberculosis of the peritoneum (TabIe IV). The large surface of the 
peritoneum and the initiaUy unimpeded resorption are favourable factors. 

T ABLE IV. TubercuIosis of the peritoneum. 

Diagnosis 

Peritonitis tuberculosa. 
(Dr. LA CHAPELLE, Assen.) 

2 Tubercles ,on the bowels. 
(Dr. LA CHAPELLE, Assen.) 

3 Tub. peritonei. 
(Dr. LA CHAPELLE, Assen.) 

4 Tub. of the abdomen. 
(Dr. LA CHAPELLE, Assen.) 

5 Peritonitis t.b.c. 
(DR. LA CHAPELLE, Assen.) 

Titre Notes 

I : 50 Much fluid in the belly. Also both 
lungs diffusely affected. High 
'temperatures, v. Pirquet -. 

I : 90 Found ,at an operation of the ab
domen, probaJbly originated a 
short time ago in the lactation
period. 

1 : 100 Previously pleuritis, fever, v. Pir
quet +. 

1 : 200 Recovering, v. Pirquet weak +. 

1 : 300 Regressive process. 

During an operation of the abdomen Dr. LA CHAPELLE detected tubercles 
in the serosa of the ileum. that had probably originated in the lactation
period and had not yet induced any sympton. Nonetheless the titre rose as 
high as 1 : 90 (TabIe IV nO 2). The severe far advanced case nO. 1 
(tuberculosis of abdomen and lungs) shows a fall of the titre (1 : 50) 
accompanied by negative tuberculin-reaction (negative anergy of v. 
HAYEK) . 

With lupus the tubercle baeilli are extremely rare. In the skin temperature 
and light are detrimental to their reproduction. It cannot be expected. there-
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fore, that a small lupus-spot, a dissection-tubercle, a tuberculosis vernicosa 
cutis would in duce a titre of 1 : 100. In 13 cases of lupus and other forms 
of tuberculosis cutis (TabIe I) the titre was lower than 1 : 100 in four 
cases (30 % ). In the other cases it varied from 1 : 100 to 1 : 300. 

Also in tuberculosis of Iymphatic glands, bon es and joints (TabIe II) the 
titre can be lower than 1 : 100. The resorption is decidedly tardier here, 
and the number of tubercle bacilli is as a rule smaller than in the lungs, so 
that the who Ie organism cannot join so soon in the strife against the local 
process. In 3 (15 %) of the cases examined the titre was lower than 
1 : 100, in the ot hers it varied from I : 100 to 1 : 300. 

In case N0. l,a patient of Dr. LA CHAPELLE (Assen) 'suffering from a 
tuberculous inflammation of the knee-joint, the titre appeared to be smaller 
than 1 : lOon the first examination, and more than a month later it had 
risen only Iittle (rather more than 1 : 10) . Röntgenization distinctly re
vealed a tuberculous focus in the epiphysis of the femur and by puncture 
he obtained a Iittle viscous fluid, in which tubercle bacilli could be demon
strated with the aid of the cavia-test. But the liquid injected subcutaneously 
on August the 10th contained only few bacilli, as in August and in 
September no symptom of tuberculous infection was noticeable. Not before 
October did a small infiltrate appear on the place of the infection and some 
time later swelling of the regionary glands occurred. 

From Table V it appears again that in cases that remind us of tubercu
losis the agglutination-test of ten turns out positive, which speaks for its 
validity. Out of the 36 sera of th is group 21 (58 %) had a titre of 1 : 100 
to 1 : 300. It goes without saying that we tried to verify the serological dia
gnosis. In one case there we re afterwards distinct, clinical manifestations of 
tuberculosis (no. 17). In another (no. 22) tubercle bacilli were found in the 
urine, and the extirpated kidney appeared to be tuberculous. In a third 
(no. 32) the cavia-test demonstrated tubercle bacilli in the sputum. 

Altogether we examined up to now 36 + 33 = 69 doubtful cases with 
21 + 17= 38 (55 %) positive results. 

The group of 20 sufferers from divers other diseases or apparently 
healthy persons. (TabIe VI) gives in as many as 7 cases (35 %) aflOsitive 
result. It is as if this high percentage renders the practical significance of 
the agglutination-test as iIIusive as that of the pos"itive tuberculin-reaction. 
On c10ser inspection of the positive cases, however, the surmise rises that 
the experiment might contribute to tr.e recognition of the tuberculous 
character of diseases, whose cause is still unknown, or the predisposing 
influence which a tuberculous focus exerts on the origin of other diseases. 

Since much has been written about the connection between erythema in
duratum of BAZIN and tuberculosis and J ADASSOHN considers this disease 
even as a form of tuberculosis cutis, we looked for cases of this disease and 
thanks to the assistance of Dr. TER MATEN we had an opportunity to 
examine the blood-serum in two cases. In the one case (nO. 16) the titre was 
1 : 200, in the other 1 : 50 (no. 12) . Truth to teil, we had expected a 
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TABLE V. Tuberculosis? 

NO. 1 ____________ D_i_a_g_n_o_Si_S __________ -+�_T __ it_re~I~------------N-O_t_es ____________ _ 

Tuberculosis? 1 : 10 After an operation irregular fever. 
(J. HOOOKAMER, The Hague.) 

2 Vague complaints. 1 : 10 
(DR. ENKLAAR, Amsterdam). 

3 Throat complaints, headache struma. 1: 10 Tuberculous relations. 
(J. HOOOKAMER, The Hague.) 

4 Divers complaints, not specific 1: 10 
laryngitis. 
(J. HOOGKAMER, The Hague.) 

5 Suspicious cutaneous inflamma- 1: 10 
ti on. 
(J. HOOG KAMER, The Ha,gue.) 

6 Presumably no tub. 1 : 10 

7 

(J. HOOG KAMER, The Hague.) 

Sllppuration of the ear after radical 1: 10 
operation. Tuberculosis? 
(J . HOOG KAMER, The Hague.) 

8 Headache. 1 : 50 

9 

10 

11 

12 

(W. HAMBURGER, Utrecht). 

Chronic rheumatic pedarthritis of 1: 50 
Poncet. 
(Dr. LA CHAPELLE, Assen.) 

Tuherculosis(?). 1: 50 
(Dr. LA CHAPELLE, Assen.) 

Process in the thoracic cavity. 1: 50 
Tl1be'culo~is ? 
(Dr. LA CHAPELLE, Assen.) 

Knee irritated through paving, 1: 50 
meniscus-Iuxatio. 
(Dr. LA CHAPELLE, Assen.) 

13 TUkerclllosis of the lungs? 1 : 50 
(J. WACHTERS, Culemborg). 

Radical operation years ago. No 
reason to think of tuberculosis. 

X-photo does not give a decision. 

Boy of 6 years. Subcutanrous, gra
nu lating cavity in the middle 
under the chin. 

Patient has been attended in a sa
natorium, has had a pleurisy, that 
was soon cured. Now increasing 
oppressiveness, cause unknown. 

Röntgenization negative. 

14 Tllberculosis? 1 : 50 Woman 29 years, abdominal com-
(Dr. LA CHAPELLE, Assen.) 

15 Tuberculosis? 
(J. HOOGKAMER, The Hague.) 

plaints. Scars in the neck of 
glands in youth. 

1 : 70 Tbe one physician thinks of tub. 
. the other does not. 

16 Tuberculosis? 1 : 100 
(DR. KERSBEROEN and C. J. Bou-
WER, Haarlem). 

17 Tuberculosis? 
(DR. ENKLAAR, Amsterdam). 

1 : 100 Serological diagnosis, afterwards 
confjrmed. 

18 Pr,esumably tub. of the lungs. 1: 100 
(J. HOCOKAMER, The Hague.) 

19 Tabes mesaraica. 1 : 200 20 years old. 
(DR. E. H. B. VAN LIER, Utrecht). 
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TABLE V . Tuberculosis? (continued). 

Diagnosis I Titre I Notes 

20 Rise of temper.ature, Cause 1: 100 
unknDwn. 
(J. HOOOKAMER, The Hague.) 

21 Bronchial asthma. TuberculO'sis? 1 : 100 
(J . HOOOKAMER, The Hague.) 

22 Tub. of the kidney? 
(J. WESTENBURG, Bloemendaal). 

1 : 100 Urine appeared tD contain tuberc1e 
baoilli (cavia-test). The extirpa
ted .kidney was fDund to be tu
berculous. 

23 Rheumatic pains, remindiJng of 1 : 100 
Paneel. 
(Dr. LA CHAPELLE, Assen.) 

24 Tuberculous suppuration of the ear? 1 : 100 
(J. HOOOKAMER, The Hague.) 

25 General weakness. 1 : 100 GiTl 18 years. Feels e'Y'er tired and 
weak in the muscles. 

26 Chronic bronchitis. Tuberculosis. 1 : 100 No tubercle bacilli i.n the sputum 
(DR. FREERICKS, 's Hertogen- (carv1a-test). 

27 

28 

29 

30 

31 

32 

bosch). 

llIcÎpient tub. of the lung(?) . 
(CHR. EGGINK, Amersfoort). 

Tuberculosis? 
(Dr. LA CHAPELLE, Assen.) 

IncipÎl'nt tub. of tbe lung~. 
(J. WACHTERS, Culemborg). 

Painful knee, sHght swelling of the 
capsule. 
(M. C. A. KLINKENBERGH and 
TH. VAN DEN EIJDEN, Utrecht.) 

Tubercle under the retina? Hoarse
ness, iIIJflammation DI epiglDttis 
and larynx-tuberculosis? 
(J. HOOOKAMER, The Hague.) 

Asthma brDnchiale. Tuberculosis? 
(J. HOOOKAMER, The Ha,gue.) 

33 Incipient tub. ·of the lung? 
(Dur persDnal observatiDn). 

34 Suspicious pulmonary odisease. 
(J. BAST, Oudehaske). 

35 Otitis media perforativa suppura
tiva for years. 
(J. HOOOKAMER, The Hague.) 

1: 100 

1 : 100 Gid, 11 years, wea,k, colipyelitis. v. 
Pirquet strong +. 

1 : 100 

1 : 100 Girl Df 15 years. 

1: 100 

I : 200 The cavia-test confirms the seroi. 
diagn. 

1 : 200 Young woman. debility, fatigue, 
smal! rise of temperature. Does 
not .track or oough. Lungs care
ful!y examined by IÎnterrusts. 

Doubt about affection Df the 
apex. Röntgeniz.atiDn negative. 

1 : 200 First cavia-test (sputum) negatiw; 
secoml. one Mt ended vet. 

1 : 200 This patient is ·the mother Df NO'. 25. 
Previously she was glandulDus. 

36 BilateTal suppuraUon of the ear. 1: 300 Previously patient was glandulous. 
Tuberculosis? 
(J. HOOOKAMER, T'he Hague.) 



T ABLE VI. Suffers from other diseases, or apparently healthing. 

NO. I Diagnosis 

Lupus erythematosus. 
(E. SWAAB, Breda). 

2 Sepsis. 
(L. ALKEMADE, St. Dedenrode) . 

3 Psoriasis. 
(J. HOOGKAMER, The Hague.) 

.. A pparently healthy. 
(Dur personal observation). 

5 Chronic intestinal phenomena. 
(W. HAMBURGER, Utrecht). 

Titre Notes 

I : 10 Diagnosis made by several de.nnato
logists. 

1 : 10 !'urulent infiltration of the lower 
I~g appeared to be ,ri eh in micro
coccus catarrhalis. 

I : 10 No trac·e of tuberculosis. 

1 : 10 Robust youth. 

1 : 10 Nervous, weak man. 

6 SteriIe abscess between hepaI and 1 : 10 
pancreas. High temperature. 

Afterwards pleurisy, cl·ear steriIe 
liquid. 

(Dr. LA CHAPELLE, Assen.) 
7 Hoarseness. 

8 

9 

10 

11 

12 

13 

15 

16 

(J. HOOGKAMER, The Hague.) 

Morbus Bl1sedowi. 
(J. HOOGKAMER, The Hague.) 

Ozena. 
(J. HaOGKAMER, The Hague.) 

Lues, 
(J. HOOG KAMER, The Hague.) 

Throat complaints. 
(J. HOOG KAMER, The Hague.) 

Erythema induratum Bazin. 
(Dr. TER MATEN, Amsterdam.) 

Chronic Bron ch"iti s. 
(J. HOOGKAMER, T,he Hague.) 

Spondylitis type Beohterew; light 
psorias.is. 

(Dr. LA CHAPELLE, Assen.) 

Psoriasis and rheumatic complaints. 
(W. HAMBURGER, Utrecht.) 

Erythema induratum Bazin. 
(Dr. TER MATEN, Amsterdam.) 

17 Ozena. 
(P. BUTTER, Kampen.) 

18 ApparenUy healthy. 
(J. HaOGKAMER, T:he Hague.) 

19 Apparently healthy. 
(J. HOOG KAMER, The Hague.) 

20 Rheumatism. 
(J. HOOG KAMER, Tbe Hague.) 

1 : 10 V ocal chonds do not close up well. 

I: 10 

I : 50 

1 : 50 

1: 50 

1 : 50 

(pression on nervus recurrens?) 
No symptoms of larynx- or lung
tuberculosis. 

I : 50 74 years old. 

I: 100 

1 : 100 51 years; IlO tub. in the family. 

I : 200 The father of the 32-year-old pa· 
tient died of haemoptoe. 

I : 200 Gir!, 22 years. F or tbe rest quite 
healthy, the 24-years-old sister 
(also ozena) has been sufferin,g 
from a light tub. of the Iung. 
Parents and 7 brothers and sisters 
healthy. 

1 : 200 Miss B. no reason to thin'k of htb. 
Tub. not in tbe family. 

1 : 200 Afterwards a kidney-process was 
detected. Examination of the 
urine: cavia-test 5 Sept. up to 
now no manifestations of tub. The 
kidney alreadyextirpated had 
large purulent cavities. Result of 
anatomie examinat,ion not vet 
known. 

I : 300 Suffering for a long time. Treated 
with all sorts of remedies without 
a positive result, also with 
shepto-staphylococci vaccin. 
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positive result in both cases. The high titre in case N0. 16 cannot be at 
all surprising. 

Concerning the 22-year-old ozena-sufferer N0. 17, titre 1 : 200, for the 
rest in rude health , we heard that her sister, older by two years, who also 
suffers from ozena, is Ie ss healthy and has passed through a light tubercu
losis of the lungs, so that the high titre is probably the consequence of a 
favourably regressing or an arrested tuberculous process, 

As for case N0. 19, titre 1 : 200, a diseased kidney was detected after
wards. The examination of the urine is not yet terminated (cavia-test), but 
in the mean time the kidney has been removed. It showed large suppurating 
hollows. The result of the anatomie investigation is not yet known. 

There remain still 4 cases (20 %) whose high ti tres cannot be accounted 
for as yet. But it is remarkable that of these persons one is suffering from 
chronie rheumatism, one from rheumatism and psoriasis, and one from 
BECHTEREW's type of spondylosis and light psoriasis. 

Also in our first investigation in the group of 35 subjects suffering from 
divers diseases or apparently healthy people, there were three inexplieable 
cases two of which were rheumatism. 

Thus far 9 cases of rheumatism have been examined, in six of them a . ' 

titre was found of 1 : 100 or higher (in one case a titre of 1 : 10 and in 
two cases of 1 : 50). We may think that rheumatism and ~uberculosis may 
occur side by side, or perhaps of tuberculous rheumatism of PONCET. 
We mayalso think of para-agglutinins. 

In our previous agglutination-tests with acidfast tuberc1e bacilli para
agglutinins were very cumbersome. When using the trans mutant nothing 
was noticed as yet of the very high titres, previously revealed in other 
diseases and also in tuberculosis. In tuberculosis we, therefore, expected 
some times titres of 1 : 500 and higher; a higher titre than 1 : 400 (one 
case) has however not been found as yet. 

So far as we know the literature does not contain any indieation that 
formerly difficulties have been met with in chronic rheumatism, so that it 
seems expedient to determine the titre for a larger number of cases. It 
is not out of the bounds of probabilities, that the transmutant points to 
tuberculous cases in the chaos of chronie rheumatism. Should para;.agglu. 
tinins appear to come into play, this will detract little from the value of the 
diagnostie agglutination-test, since pulmonary tuberculosis and chronie 
rheumatism seldom go together. 

In virtue of our personal investigation the rather weak and transient 
tuberculosis-immunity can be analyzed into two components: an allergie 
(hyper-sensitiveness to tuberculin) and an antitoxic-anti-infectious one, 
whieh induce, the one as weil as the other, a sm all degree of immunity in 
the cavia. This immunity is so weak, that, if the infectious dosis is only 
a little larger than the dosis minima, little or nothing can be noticed of R 

greater power of resistance in the previously treated animals. 
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In the transmuted tubercle bacilli the antigen of the tuberculin-allergy 
is altogether absent. They evoke in the cavia only a bacillar protein-allergy, 
whieh probably has nothing to do with the tuberculosis-immunity. On the 
other hand they do contain antigens of the antitoxic-anti-infectious 
component. 

To our mind there is of ten in the tuberculous patient a shortage of 
either component, while most colleagues will be inclinedto assume only 
a shortage of the antitoxic-anti-infectious component. The reason of these 
different views is that some consider great sensitiveness to tuberculin others 
the absence of th is allergy as a favourable sign. We believe that the allergy 
is evoked by an antibody, whieh is eagerly absorbed by the cells, so th at 
there is of ten a paucity of this substance in the blood. So the tuberculin
reaction occurs in cells, and the positive reaction is in our opinion a sign 
that the blood contains little antibody. If on the contrary the blood is rieh 
in antibody, the tuberculin-adsorption takes place not within but outside 
the cells, and we speak of negative reaction. So, in our opinion, the negative 
reaction is preferabIe to the positive, except in case of negative anergy 
(v. HAYEK). 

A vaccine, consisting of ki lied typical tubercle-bacilli would be preferabIe, 
because all the antigens are contained in it. But vaccinetherapy cannot employ 
typieal tubercle bacilli, because the blood is most of ten poor in the antibody 
of the allergic component, so that dangerous adsorption processes are to be 
feared in the tuberculous cells that are riehest in this antibody, and the 
subcutaneous injection also evokes infiltrations and abscesses due to the 
very diffieult resorption of bacilli rieh in fat. 

To our mind, therefore, the use of transmuted tubercle-bacilli is making 
a virtue of necessity, for they contain only antigens of the antitoxic-anti
infectious component. The same drawback is observed in the tuberculin
therapy, whieh applies only the antigen or rather the haptene of the allergie 
component, and consequently can reinforce only the allergic component. 

A vaccine consisting of transmuted tubercle bacilli and tuberculin would, 
therefore, be preferabIe, but we thought it expedient in the first place to 
apply the transmuted tubercle bacilli as such, in order to ascertain whether 
they are, indeed, active, and if so, to what extent. 

We used exclusively bacilli 2 X 24 hours old that had been killed with 
formol (0.2 % ). Very likely the use of living bacilli would be better, but 
seeing that the resistance is not inconsiderable and the parasite of the 
tuberculosis possesses a great adaptive power, we did not think that the 
injection of living transmuted bacilli into man was allowable, harmIess 
though it may seem. 

Of the killed bacilli a vaccine is made in the ordinary way, whieh was 
called transmutan to avoid the ominous word tuberculosis, and now consists 
of the 7 strains at our disposaI. In order to obtain a stock-transmutan, 
rightly called polyvalent, more and more transmuted strains will be 
taken up in the vaccine. In many lingering cases, it is quite possible to 
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employ auto-transmutan, which has so far been tried in only two . cases. 
Two years ago the first trial was made with transmutan. to which 

SPRONCK invited some of his ex-pupils. who acquitted themselves so weIl of 
th is task. that their results of the first year published by Dr. ENKLAAR 1) , 
we re confirmed further in the second year, in a still higher degree. While 
in the first year 9 colleagues made ex periments, in the second year 128 
partook of the experiments out of their own impulse. 

Also in the second year we chiefly tried transmutan in frequently occur
ring pulmonary tuberculosis. although it would be difficult to name a second 
disease. in which the trial of a new remedy is more difficult. In all countries 
KOCIi's tuberculin has been tried again and again for years . with the result 
that some consider the tuberculin therapy usefuI. and others call it useless. 
The difficulty in judging of a new remedy for pulmonary tuberculosis arises 
from the following circumstances. The disease offers a great variety. The 
anatomical lesions may be of small ex tent. yet of a serious character; they 
mayalso he less dangerous in spite of large extent. Moreover tuberculosis of 
the lungs is rather apt to spontaneous cure, and its course is so capricious 
that the ablest specialist is absolutely at a loss to make a prognosis. 

It is evident that the activity of transmutan would have to be very great 
to cause an agreement concerning its utility in this disease in a few years. 

New experience confirms the harmlessness of the vaccine. If the blood 
should contain too many antigens. as occurs in acute and far-advanced. 
lingering cases or with high fever . no good ' can be expected from trans
mutan. which even may be pronouncedly inimical. 

The expericnccs of the second year also show that in not a few cases the 
sufferers manifest an improvement during the treatment, which with the 
application of other means had been expected for a long time in vain. This 
improvement consisted in subjective and objective recuperation and in 
clinical cure with or without a return of the power to work. As a rule 
recuperation or recovery was obtained only af ter long-continued treatment. 
but sometimes also surprisingly quick. 

The patients that have improved during the vaccine-treatment or have 
been cured c1inically have no advantage over those that are cured 
-spontaneously. As might be expected a priori . arelapse mayalso occur in 
the treated patient. 

In the case of recidivation it has struck us that when the treatment was 
resumed . improvement again was noticeable. In a more severe case of pul
monary tuberculosis the general condition improved considerably during 
the vaccine-treatment and the symptoms of the disease disappeared almost 
completely. But in the morning still some sputum was ejected occasionally 
that appeared to contain tubercle bacilli. Contrary to the ad vice of the 
physician the treatment was discontinued. while the patient got to his work 
again. A few months later again symptoms appeared. which induced him to 

1) Geneeskundige Bladen. XXV. nO. 4. 1926. 
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stop his occupation. Immediately the vaccine-treatment was resumed and 
again improvement set in just as the first time. 

The same observation was made in abdominal tuberculosis. Ouring thc 
treatment the subjective and the objective symptoms disappeared, and the 
treatment was discontinued because clinically the patient seemed to be 
restored. Some time later arelapse followed . After another vaccine-t~eat
ment the patient got bet ter again. In these cases the treatment concerned 
outpatients, so that additional favourable circumstances such as bed-rest, 
better nutrition or attendance did not mme into play. 

Most often the cases of pulmonary tuberculosis did not belong to the 
light forms but to the severer ones. In the latter, however, transmutan has 
been tried , in the hope to save the sufferer, but sometimes it was too late. 
Anyhow, the favourable impression of a large number of physicians was 
not at all attained in the treatment of light, incipient cases, in which it is 
a pity that transmutan has hardly been tried. . 

In cases of abdominal tuberculosis very favourable results have been 
obtained and the rapid improvement was striking. Little is to be said about 
surgical cases, for lack of experience. But the number of surgeons, who try 
transmutan, increases so that after another twelvemonth they will have in 
one way or other a settled opinion about it. 

In order to judge of the use of transmutan the most suitable experiments 
can be made in tuberculosis of the skin and of the mucous membranes of 
nose , mouth and pharynx, because the result can be verified so weIl. We 
are, therefore, highly pleased with Prof. VAN DER VALK's interest in the 
subject , who since November of last year has applied transmutan in his 
clinic and polyclinic at Groningen in a number of cases of lupus and other 
forms of tuberculosis cutis, and it was gratifying to learn that he has held 
a demonstration of patients, who had irr.proved so much and so quickly by 
the administration of transmutan, that many colleagues we re induced to 
ask us for it. The results of his exami~ation, which is still going on, will 
no doubt be published in due time bij Prof. VAN DER VALK. We are also 
happy to state that Prof. BENJAMINS of Groningen has put this inquiry in 
hand in his clinic, and we are not less pleased to say that he obtained 
already some positive results, which encouraged him to further experimen·· 
tation. 

Several colleagues observed that during the transmutan-treatment a 
tuberculous process can not only be checked , but that also existing ana
tomie , tuberculous lesions can recover. Regression of the anatomic changes 
has also been observed in tuberculous processes in lungs, abdomen, etc., 
but cases of tuberculosis of the skin and the mucous membranes are to be 
considered in the first place as suitable to establish regression with certainty, 
and to make out whether complete cure can be attained. 

An indicium would be very convenient to prevent deceptions in the trans
mutan-treatment. In cases of pulmonary tuberculosis a division into light, 
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middle severe, émd vere severe (fatal) cases is no doubt of importance, and 
a priori the best results of transmutan can be expected from light cases. But 
experiences like the following, show that it is difficult to foretell anything. 
In an establishment transmutan would be applied in four cases of tuber
culosis of the lungs, three of which were rather severe cases, and one so 
severe that a good result was not expected. Bilt in view of the harmlessness 
of the vaccine, the experiment was made also in this case to prevent the 
discouraging influence of exclusion. The resuIt was that the four patients 
improved and contrary to our expectation the severest improved most. 

It is obvious to suppose that the best resuIts of transmutan are yielded 
by patients, possessing the property of being good antibody-producers. Now 
some observations make us suspect that the agglutination-titre of the blood
serum of the sufferer might give us an indication in this respect. In th is 
connection we do not think of an influence of the agglutinins, but of the 
probability that the agglutination-titre is an index of the quantity of other 
antibodies attacking the parasite, that are present in the blood of the 
sufferer, for experience taught us that with bacterial infections and also 
with artificial immunization, the various antibodies increase at about the 
same rate. 

If a tuberculous process is on the way to spontaneous recovery or was 
cured spontaneously a short time ago, the agglutination-titre seems to be 
high. Examples of this are the cases of ab domina 1 tuberculosis mentioned in 
Table IV, nr. 4 (titre 1 : 200) and nr. 5 (titre 1 : 300); again in Table 11 
the case of tuberculous coxitis cured spontaneously nr. 13 (titre 1 : 200) 
and the spontaneously recovering case of tuberculosis of the hand, nr. 18 
(titre 1 : 300). 

That in the stage of recovery we find a higher agglutination-titre, that 
is at a moment when the circulation of a large quantity of active antibodies 
in the blood can be assumed, favours the supposition that also in tuber
culosis the production of the different antibodies goes on at the same rate, 
so that the agglutination-titre in connection with the clinical observation, is 
an indicium whether the patient is to be regarded as a good or a less good 
producer of antibodies. 

Therefore, we are now ascertaining whether the transmutan-treatment 
of patients, whose blood-serum has a higher amount of specific agglutinins 
already before the treatment. yields a better result than the treatment of 
patients with a lower titre. 

CliniCalobservations enable us already now to interpret low titres as 
follows: IE the disease is running an acute course, we may assume too many 
antigens in the blood. which the organism cannot absorb. IE the lingering 
disease is already far advanced, reduced production as we11 as large con
sumption of antibodies (adsorption by antigens) may be the cause of the 
low titre . In both cases the low titre is considered as a warning that the 
administration of transmutan is hazardous. In all other cases a low titre is 
regarded as an index that the whole organism does not or little partake of 
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the strife against the local process. or that the sufferer is less capable of 
producing antibodies. In the first case the transmutan~treatment may he 
deemed rational. In the second case it is still being tried at haphazard. 

That the results became gradually better. may perhaps be attributed to 
gradual change of the vaccine. which originally was prepared from one 
transmuted strain and now from seven !>trains. Doubts are also entertained 
as to the duration of the activity of the vaccine. Since a few months back it 
has been recommended not to order the whole series of increasing doses at 
anee but only 6 at a time. that the vaccine might be applied as fresh as 
possible. In order to have fresh transmutan at our disposal the preparation 
takes place at intervals of a few weeks and the amount left of the pre~ 
ceding preparations is destroyed. 

SUMMARY. 

l. From 7 strains of typical. virulent tubercle bacilli 7 strains of non~ 
acidfast. avirulent tubercle bacilli have been cultivated. which may be 
ca lIed indentie. 

2. As explanation it has not been assumed. that we have at length 
succeeded in iso lating the long known non~acidfast rods. present in every 
culture of the typical tuhercle bacillus. from the acid~fast rods. but that the 
parasite of tubereulosis. adapting itself to a poor existence. saves itself by 
transmutation. 

3. The transmutant thrives weIl on the poor medium. on which the 
typical parasite does not propagate itself. lts resistance and stability are 
greater. so that its survival is more safeguarded than that of the typical 
parasite. 

4. In the blood~serum of sufferers from tuberculosis specific agglutinins 
are demonstrabIe by means of the transmutant. 

5. The significanee of this simple agglutination~test ·for the diagnosis of 
tubereulosis is getting more and more obvious. 

6. The agglutination~test begins to be useful also in estimating the spe~ 
cific resisting power of the tuberculous patient. 

7. The favourable impression of the vaccinotherapeutic application of 
the transmutant. obtained in the first year. was confirmed and increased 
in the second. 

8. The utility of this therapy is attributed to strengthening of the 
antitoxic~anti~infeetious component of the immunity against tuberctilosis. 




