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On the quest:.on of the diagnostic szgmflcance of biologicusl reactions
and chemotherapy in humin glanders.

by S. S. Sabolotny

From the laboratory of the Clinic for Infectious Diseases of Simferopol
University. Centralbl. f. Bakt. 1 abt. Orig. Vol. 97, No. 2/3, pp 168-173, 1926.

I.

I. In the case of many infectious diseases the bacteriological diagnosis
is made nowadays not only through aiscovery of the antigen, the pathogen, but
11so by the determination of the specific antibody in ihe seruun of tae diseased
organism -~ serodiagnosis —- and by the presence of . hypersensitivity to the
suspected antigen. -

The diasgnosis of a gianders infection in veterinary practice is based
alrmost exclusively on the method of antibody-determin.tion, including that of
anaphylaxis; in this cornection the reactions of complement fixation ard hyper-
sensitivity to mallein nave proved to be especially successful.

Now it is precisely these biological reactions that nave -ot been exhiust—
ively examined in the human. There are few iteas in the literature, und the
authors limit themselves to the assuuption of an analog bteiween the organisas
of min and horse. Consequently one rust resort to a compliccoted method of
isolating pure cultures and to animil experiments for the purpose of diagnosis,
all of which is very incenvenient. It requires at least 10-14 aays (if the
test is made with guinea pigs) and is noil without danger, besides. This is the
reason why we allow ourselves to veport the results of biological resction tests
obtsined in 2 cases of human glanders, diagnosed by Xoch's iethod.

First we shall list some data from the anamnesis.

1. Er-r., German colonist, 22 yedrs, admitted to the clinic on 2 Hay 1923.
The patient is normally built and nourished. ap,aronm.tely 15 months ago
rheumatic pains in the extremities appeuared, whi.. cowld not be rcmoved by
antirneumatic measures. During the last 3 weeks the condition of the patient
his deterioratey; he complained of pain in the left side. On the day of ad-
mission: Zightly fluctuating infiltrate on the dorsal side of the right foot
and 3 small, painful infiltrate at the left snoulder; in addlt:.on, severe pain
at the right shoulder without objective symptous; tem. 33.0°C. Blood sterile.
iron the pus of the infiltrate at the right fool we obtained a culture of E.
mallei (4 May). The same pus, introducec into the abuominil cavity of the
guinea pig (male), evoked the typical glanders process and after sowing parts .. __
of the animal's organs I obtained a pure glarders culture. (Juring insgect:
of the patient's farm by a veterinarian, horses with glanders were found).

Leuxocytic formla (17 Hay): Lymphocytes 213, neutrophils 79%, mononucicar
‘cells ard transitional forms 0.6%, eosinophils O3, no pathological forms.
Erythrocytes did not show abnormal forms. Urine normal. -
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The condition of the patient during the first 2-3 weeks in the clinic wus
satisfactory, despite the elevated temperature. However, later tue temperature ;
which previously had fluctuated between 37° and 38.59C, rose to 40°C, his
strength began to e¢tb; new, very painful infiltrates appeared, his dappetite de-
creased. On 9 June the patient died. BDBoth agglutimation and precipitation
methods were used in cormection with this patient (10 Muy) and Salvarsan was
injected {17 May).

2. Chw-ow, 19 years, laborer (had worked in a viliage}, was admitted to
the clinic in the first days of the illness on 8 Janu.ry 1924 with a high
temperature. He complained of pains primarily in the extrexmities. The psiient
is poorly nourished, pale, anemic, his face is earthen, no local syrptors.

- nfter a few days pain and tumescence appeared at the left shoulder and tne left
*  shoulder biade, subsequently also in the rigat shoulder.

Biopsies were performed, but micro-organisms could not be dezonstrated
either in slide preparations (Loffler, Gram, Ziehl-Keelsen) or in cultures.
later, temporary new subcutaneous infiltrates appeared, primarily in the limbs
. ard the face. Unless they cccurred in the arzas of the joints, the patient was
bothered relatively little by them.

At the beginning of March glanders was being suspected, out repeated
sowing of pus and blood failed to produce positive results. )

) e only succeeded toward the end of april in obtainirg a culture from an
infiltrate which actually proved to be a glanders culture \growih on the media
- and tests with guinea pigs and mice).

A LA o e

3 Sincz the admission of the pa*ient approximately one year “1ad passed.
3 - Despite the relatively severe infection, despite the high temperature of a type
: at times remittent, at times intermittent with rises up to 39-40°C and the

presence of occasionally very painful nodules in the skin and in the deeper
tissual strata, the patient bore his affliction well and complained rarely,
although he looked quite exhausted. He took to nis bed only when the joints
were strongly attacked; at the sligntest improvement he left his room and walked
in the yard. Recently his overall condition has deteriorated to such an extent
that he can no longer get up and cannot even take his meals without assistance.
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3 . Hemal analysis (29 #ay): In 1 ccm erythrocytes 3, 700, 000, white blood
- -, cells 6,300, hemoglobin 65%, stain index 0.9. In stained smears the erythro-
: cytes do not deviate from the norml. Leulocytic formula: Lysphocytes 475, .
S 2 neutrophils 46%, eosinophils 2.3%, monomiclear cells and transitional forams 5e,
E 3 no pathological forms; concerning Bizzozero's platelet, no apparent deviations;
no parasites. This patient was subjected io tests for the following reaciions:
agglutination 5 March, 19 April and 10 September; precipitation 29 Xay, and
complement fixation 25 May; he was treated with mallein twice (8 July and 11
September); the ssglutinstion test on 10 September wes conducted 2 months after
: - the first mallein test; the interval was sufficiently long to avoid ine possi-
ty of an artificial appearance of antibody under the sole affect of mallein.

y\
b

N Therapeutically the patient received neosalvarsan (31 2y, 10 June, <na !
R 26 June} and the preparation "Bayer 205" (30 October, 1 Kevermber and 13 hov. ).
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In proceeding to the discussion of the tests condicted by us, we should
like, for the sake of cledrer perspective, Lo swrmarize «11 reisted tests in
one general tabulation. In order to evaiuate the results ..ore precisely, each
test wis simultaneously periormed with normal serz, which at 4ll events c¢id not
come from persons with glanders. .. reliable glanders orgunismn was utilized in
the form of rabbit Ho. 2, in which an inactivated culture of 3. mullei was in-
stilled ad hoc, since a more suitable material was not availuble.

A. The agglutinizing effect of serum in humans with gliiwers was first
observed by Dedjulin (1). .&ce (2) and Desson (3) noint out thut even normal
human serum agglutinates glanders bacilli in nigh dilutions -~ according to
Eetsch (4) 1/500 —-, therefore only migher dilutions — according to uildemeister
and Jahn (5) 1/800 —- can be considerea specific. In our cises the test was
performed microscopically. e used an active, 30-48 hour agar cuiture of B.
mallei as antigen. ile also had 16 normal control sera: 10 frow clinically
healthy individuals which in one half of the cases showed a clear agglutination
at dilutions of 1/50 and 1/100, and 6 se.d from patients (t. abd., cholelithia-
sis, tetamus, pyesia), which only showed an indistinct agglutination, and this
at a dilution of not higher than 1/25. The agglutination resuits with serum
of our glanders patients are listed in table I.

Table I *)

Hame of patient Serun dilution

1/50 1/100 1/200 1/400 1/500 1/80C 1/1000 Control ,
1.E-r##) 10 ¥ay 1923 34 3 3f 3f 2f 24 24
2.Ch-w 5 Har 1924 - - - - - - -
19 apr 1924 2 2f 2/ # P - -

10 Sep 1924 2 2 -

1 2/ L.
3.Rabbit No. 2 C/NE IS VIS VIR VIR Y.

Z

Footnotes: %) Designations of the results according to" the scale: 3f equals
complete agglutination, 1f equals distinctly visible agglutination viewed
through the magnifying glass. The positive result, in the case of weaker di-
lutions, was obtained already after a 2-hour storage of the tube in the thermo-
stat; it was more distinct, however, and thit also at higher diictions, after

12-24 hours at room temperature. %%) Unfortunately the complete titer was not
determined in the case of this patient.

As is evident from this table, strong fluctuations occurred in the agglu-
tination titer in the case of Chw-ow, who was tested 3 times (the test was
conducted witn 2 completely agglutinable strains).

We meet here in the humin the inconsistencies in the aggiutination titer
well known in veterinary practice of equine gianders.

B. The precipitat.on test (we have no data on literature) was gerformed
according to the "substrate" method, in which only the antigen (the Russian
liquid mullein frem the veterinary institute at Charkow) is titrated, while
the tested sera reomain undiluted. Results are presented in table II.

3
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Table IT

Nare of patient antigen dilution
undiluted 1/5 1/10

- 1. E-r 10 May 1923 /
b . 2.Ch-w 29 iay 1924 /
3.Rabbit No. 2 i

y

See o

The reaction was fast ard already took place during the commencerent of

1 the test; it became espocially distinct following storage for 30 minutes in the
thermostat. Neither antigen ror sera per se showed turbidness with physiolo-
gical sodium chloride.

E The 2 normal human sera and the normal rabbit serum used as control gave
negative results. The serum of rabbit Ro. 2 revealed a more distinct ring.

C. Complement fixing antibody was found by P. raslokevetz in Professor
Hyscnelessky (6) wno had glinders and recovered, and also by Dedjulin in the
case described by Dr. Jurtschenke (9). Gildemeister and Jazn (5) in their
1 cases of human glanders found antirody up to a very high titer of 0.0l. Our
E tests were conducted with the sera of the patient Chw-ow, rabbit Ko. 2 una wiuh
2 sera (without glanders) of the patient L-w {t. exant.) and a nealthy wozan,
Mrs, S., in which the inhibitory ard hemoiytic properties of the sera and the
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o zntigen were examined.

' % : Table IIT —
4 " 7, . Name of ratient Serunm dosis

3 St 0.2 0.1  0.05  0.025

4 “ 7 1. Chew v Lf Lt 2/

3 - 2. Rabhit No. 2 it L i 3

] . .

? T The inactivated (80°C - 2 hours) emulsion of a glanders agar culture

3 . © . . served as antigen. Tne amboceptor was used in a threefold dosis. First the

. - antigen was titrated with respect to each of the sera in doses of 0.2. Tne

3 -7 titer was 0.1. after we had thus ascertained the presence of Bordet'!s antibody
in the first two sera, we began to titrate them with respect to the determined

dosis of antigen (0.1). The result is presented in table III. Complete fixa-

tion is represented by Lf. .

: As the tsble shows, the titer of the two "glunders-contaluing" sera is
i 0.05, again slightly higher in the rabbit than in Chw-ow.

D. Data contained in the literature concerning malleinizaticn <o not
agree. Besson (3) considers the subcutaneous methoa of malleinizaticn us
I dangerous t> humans, and, like iladimirow (7), he recommends the skin tsst
after ¥artel, which however had a negative result in one of Prof. Fiercw's
cases (8). Hetsch (4) on the other hand, on the basis of the observations
by Babes, Borome, Zieler and Buschke, considers sulbcutaneous malleinization
| . of humans to be quite safe and recommends it strongly.

4
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In our case the patient Chw-ow was subjected vo rzalleinizition twice, with
an interval of 2 months — on 8 July on the back anu on 11 Scptenter on the

abdomen. Tne aforementioned iallein served as antigen; injectior was accomp-
lished at 12 o'clock nidnight. A control %) was furpiched by .t~k snu B-ow, who
had just recovered from malaria. Tne tempreature of Chw-ou, i~k and E-ow was
taken before and after mlleinization every 3 hours for 4-5 aays. .J-k had weak
pains upon pressure at the site of injection, unimportant anc short-lived pains
in the abdomen and diarrhea with a sirgle temperature depression to 35.8°C,
which can be explained by a dietury error, while Z-ow only complained of "dis-
comfort" on the next day.

Footnote: %) It is interesting to ncte that rabbit No. 2, whica was irrmmized
with an inactivated culture of B. mallei and easily procuced the avove antibody,
Just as the fresh rabbit, did not react to mallein at all. It seems tlhal mere
dead bacterial bodies are insufficient for production of anaphylactic antibody
and that the products of their vital activity are necessery.

Concerning the patient Chw-ow, the reaction was as follows the first time:
In contrast to the 2 days preceding and following, the temperature 12-15 how's
after injection rose by 19C; a headache rot previously observed occurred, and
the pains in the involved knee joint increased. at the site of injection (the
back) a small, painful, not reddened swelling was seen, which hindered body
movenents.

After second malleinization the following occurred: Headache, pains in
the involved left lmee joint witihout swelling, and a definitely positive local
reactior on the abdomen, which manifested itself in a significant thickening of
the abdominal wall on the injected side (without swelling), in redness and
severe painfulness; in the corresponding inguinal region, where previously a
collection of glands had been present, one of the glands was very painful under
pressure. The exndate from the wounds seemed to increase; the temperature

during the first 24 hours remined the same as on previous days, i.e. it fluctu-

ated between 37 and 39°C; on t“e following day, however, in connection with
profuse perspiration wnusual in this patient, the temperature sank tc 25.5-38°C.
Sweating was repeated in the next days with corresponding depressions ia tewmp.

At the end of the first part of our report we shculd like to add the
following pronouncements. .
——
- 1. “Strictly specific antibodies are produced in the organism of humans
with glanders: agglutinins, precipitins, complement-fixing and anaphylactic

bodies; the dlagnosis of glanders can be rude according to their presence, = —"

2. The agglutination titer, at least in cases of chronic glanders, are subject

<" to strong fluctuations up to complete disappearance in the same patient, {see—
patient-Chu-ow)

-~ This fact is important to the extent that negative results of
a single test may not be construed to exclude glanders. —2°37 The presence of
normal agglutinins in humans does not represert a hindrance to the interrr-eta-
tion of test results. =< 4.~ Halleinization, even subcutaneously, is quite
safe for humnos and offers valuable diagnostic intelligence.  ,
~
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II. Ve now come to chemotherapeutic observations:

The experiments of Beniwolensky (1) with Salvarsin waich s.owed th:ut
this preparation kills glanders cultures in vitro in 1 minute at a dilution of
1/40,000, at 1/100,000 in 3 minutes, at 1/1,000,000 in 15 minutes, have stimul-
ated us to test thio proparation in vivo in huwwns, although aceordino to
Gorjaew and Blagodetelew (1) it only causes improvement in horses and according
to Hiessner had no effect at all.

We have used salvarsan intravenously in 3 cases of hwwun Jlanders: In the
above 2 cases and in a third whose diagnosis was made solely oy Xoch's methoa,
without serclogic tests. In the following presentation we sha:ll use a chrono-
logic sequence.

No. 1. 6 March 1922, Severe acute glanders in a 10 year old oy with
glanders bacteriemia. On 8 March 0.3 Movarsenobenzol Eillons was dispensed
without any effect. The patient dieca cv the next day.

No. 2. 2 May 1923. Patient Zr-r (see above). .fter instillation of C.§
Nevarsenobenzol Billons on 17 Kay a short reaction ocecurred (chills, rise in
temperature, diarrhea). No effect on the overall course of the disease was
noted. The symptcms became more marked and the patient died on ¢ June.

Yo. 3. 8 Januxry 1924. Patient Chw-ow (see above). 4 case of torp
glanders. RNeosalvarsan dispensed on 31 Hay, 0.6; on "0 June, 0 5; and on 20
June, 0.9; only a strong depression in the temperatt.re from 39° to 35.59C with
copious perspiration could be noted on the second day after the first m;)ect,.on.
The temperature was norml in the next 3-4 days and then relapsed into the
irregular type of fever characteristic for the patient. later, in the interval
between the first and second instillations the superficial wounds begen to heal,
the deeper ones, strongly purulent, remained unchanged. Horzover, soon after
the first injection new ianfiltrates occurred. Subsequent dispensations of
Preparation "914" had no effect whatever. In Dr. Jurvschenko!s case (9) treit-
ment with salvarsan also remained without effect. e meet here in coannection
with B. mailei the paradoxical fact long known in chemotherapy, that a prepara-
tion which proved effective in vitro shows itself inactive in vivo — a fact
easily explained: The organotropy of the vreparation is stronger than its
parasitotropy. — Our experimental data concerning thne utilization of the
trypanocidal preparation "BEayer 205" are much more limited: Prof. 3. Yaximow,
to whom we owe gratitude for the valumzble data concerninrg the preparation and
the preparation itself, has demonstrated in his tests that it dces not xill
B. mallel in vitro (verbal commnication). Xevertheless, based cn the fact
also known in chemotherapy that a preparation inactive in vitro my show eifect
in vivo, we decided to use it on a human being {the patient Chw-ox), especially
since this preparation had never been tested on a living organism with glanders.
The preparation was instilled 3 times intravenously, a total of 1.0: Ona 30 Oct.
0.25, on 1 Hov. 0.25, and on 13 Nov. C.5. Part of the preparation w:ich got
underneath the skin, caused a pam.ﬁ:l swelling and redness which lasted several
days. The previonsly tested urine showed only a low specific gravity. .fter
each injection, especially after the two first ones, the following reaction was
noted. =zise in temperature, pains in the head and over the entire body and
especially in the wounds, nausea and weakness; no changes occurred in the
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kidneys ard intestines. The therapeutic effect was nil. The rubking in of
2.0 unguentum cinereum pro die during December also had no effect, a treatzent
recomzended in glanders waich was used on Prof, .yschelessky (6) who was cured
of the disease.

Salvarsan as well as "205 Eayer" proved to be coxpletely ineffectiva in
our cases of glanders.

after completion of our paper, tie patient Chw-ow died on 15 January 1925
with symptoms of increasing ca.diac weakness, after spending 1 year and 1 week
in the clinic. Juring section many glanders nodules were found in the spleen,
the liver ard especially in the lungs. ’
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