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MECHANISM OF TUBERCULIN REACTION

Tatsuichiro HASHIMOTO*

(Received for publication July 3, 1974)

The study on the mechanism of tuberculin reaction is divided into the following three steps.
Cellular transfer of tuberculin hypersensitivity combined with desensitization or with
“labelling of donor or recipient demonstrated that the circulating sensitized cells (committed

lymphocytes) interacted directly with the tuberculin antigen injected intradermally and remained
there at the contact site, reaching in several hours the necessary numbers to elicitate the
visible skin reaction. To perform these experiments the granulomatous spleen cells were used
“throughout as the most efficient source of sensitized lymphocytes.

During the specific interaction, the sensitized cells synthesize in several hours a chemical
mediator of the skin reaction which is proved to be a macrophage migration inhibitory factor
'(MIF), also a chemical mediator of the in vitro delayed hypersensitivity. The above skin
reactive factor (SRF) obtained from guinea pigs was able to produce the skin reaction similar to
the tuberculin reaction in several hours grossly and histologically not only in the guinea pigs
but also beyond the animal species. For the massive production of highly efficient SRF again
the granulomatous spleen cells were found to be most useful and the- isolation technique was °
established.

The final visible stage of the tuberculin reaction is caused by mononuclear cell infiltration
in which macrophages play a main role. The experiments in which whole-body irradiated animals
in restored with the normal isogenic bone marrow were examined with various techniques
of cell labelling have indicated that the non-specific macrophages come directly to the SRF-
mediated skin reaction site from the rapidly proliferating precursors in the bone marrow by
way of the blood stream.

Thus the cellular and chemical processes of the tuberculin reaction were analysed in detail.
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* From the Department of Tuberculosis, National Institute of Health, Kamiosaki, Shinagawa-ku, Tokyo
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Passive Transfer of Tuberculin Sensitivity from Sensitized

Cells from sensitized animals

No. of cells
injected
(X10%) 0

Size of passive tuberculin skin
reaction in normal animals

10 20 mm

1

Peritoneal exudate

4.6
mononuclears 1.3
polymorphonuclears 4.2

Granulomatous spleen cells 4.7
1.7
Spleen cells 5.4
Thoracie duct lymph cells 1.7
Lymph node cells 5.7
Inflammatory lymph node cells 5.8
Serum 10m!
None 0

|
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Radioactivity and'Percentage of Labelled Cells at the Site of Passive Tuberculin

Skin Reaction, 7 and 24 Hours after Intravenous Injection with Tritiated-thymidine
Labelled Cells of Tuberculin Sensitive Donors to  DNCB-sensitized

Recipient Guinea Pigs

Changes at the site of skin reaction
. Antigen used for
Tm;i::‘f::rcell intradermal Radioactivity Autoradiographic examination
iRIeCtion | CPMy40mg skin .| Labelted cells | Percentage of @ress findings
per total cells labelling
None 60 3/1,018 0.3% -
7 hours DNCB 70 6/1,001 0.6% —

PPD 1,630 28/1,018 2.8% -
None 70 1/1,019 0.1% -

24 hours DNCB 120 11/1,032 1.1% + (Redness)
PPD 260 14/1, 003 1.4% + (Redness-+induration)

Note. DNCB : Dinitrochlorobenzene ; PPD : Purified protein derivative (Tuberculin)
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Table 3. Skin Reactions Induced by Guinea
Pig SRF®
Normal No. of [Skin reaction by|Skin reaction by
recipients animals | SRF at 6 hr.b [control at 6 hr.b
Guinea pigs 10 17.5+1.4 mm| 5.7+2.0mm
Rabbits 6 15.8+3.8 4.8+2.8
Rats 10 12.3+1.4 1.5+1.9
Mice® 42 0 0

a. Mean diameter of erythema reported *1 standard
deviation.

b. The amount of 40 ug of SRF and control fraction
corresponding to SRF was injected intradermally
into each flank of the animals.

c. Six mice each from an outbred and six inbred
strains.
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TUBERCULOSTATIC FACTOR IN HUMAN URINE

Shunsaku OSHIMA*

(Received for publication June 12, 1974)

A polypeptide showing tuberculostatic activity was isolated from healthy human urine in a
chemically pure form by repeated column chromatography (activated charcoal, Amberlite CG-
400, Dowex 50, Dowex 1). The minimal dose for complete inhibition of the growth of virulent
tubercle bacilli was 0.04 mcg/mi. Its yield was only 2.3 mg from 1,000 kg of urine (Table 1).
It is composed of several kinds of amino-acids and its molecular weight is assumed to be
1,000. It is refered to as the “Urine Peptide”.

It inhibited the growth of SM-, PAS-, INH-resistant tubercle bacilli, and slightly inhibited
the growth of non-pathogenic Mycobacteria. On the other hand, it did not inhibit the growth
of bacteria and fungi except Mycobacteria at the concentrations of less than 250 mcg/ml (Table
2).

The urine of tuberculin-negative children contained the same amount of tuberculostatic
substances as urine from adults. It is likely that the tuberculostatic peptide is involved with
native resistance of humans to tuberculosis, and have no apparent relationship to acquired
resistance.

It is suggested that the urine peptide plays an important role in native resistance of human

body to tuberculosis.
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* From the Chest Disease Research Institute, Kyoto University, Sakyo-ku, Kyoto 606 Japan.



Table 1.

B B498 FoOF

Yield and Activity of Tuberculostatic Fraction

Human Urine

Charcoal column chromatography
Fralction eluated by 20% acetic acid

Methanol extraction
Sol{xble part

imberlite CG 400 column chromatography
Fr::xlction a

Dowex 50 column chromatography
Fraction aE

Dowex 1 column chromatography

Fraction aE 3

‘Yield Activity
Dry weight mg/l M.LD. (Tubercle bacilli) mcg/ml
31, 360 20, 000
94 4,000
'13:5 250
0.17 16
0.0023 <0.1

Table 2. Bacteriostatic Test of Purified Fr. aE against Culture of Microorganisms

Microorganism -Culture medium \ Cultare method M.1.D. mcg/ml

HgRv (Hominis) Kirchner Slide culture method 0.2
SM-resist. " " 0.2

S "PAS-resist. " " 0.2

§ ‘ INH-resist. " " 0.2

E RM (Bovis) " " 0.2

E BCG " " 0.2

= Chokyo (Avium) " " 125~250
M. phlei " n 250
E. coli Broth Suspension Resistant*
Sal. typhosa ‘ " " "
B. subtilis ‘ " " "
Sh. dysenteriae " " "
St. albus " " "
St. aureus " " "
Sar. lutea " " "
Cand. albicans Glucose-Broth 7 I
Asp. fumigatus " " "
Noc. asteroides " " "
Spor. ‘schenckii " " "

* Resistant : The growth of organisms is not inhibited at the concentration of 250 mcg/ml.
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