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A review was made on studies of tuberculosis using germfree animals appeared in the literature
including the present authors’, Miyakawa was the first who studied experimental tuberculosis in germfree
animals, and described a lesser degree of abscess formation following subcutaneous infection, and smaller
number of granulomas following intravenous infection in germfree guinea pigs in comparison with those
in conventional ones. On the contrary, Suter and Kirsanow, and Huempfner and Deuschle reported no
marked difference between germfree and conventional mice on the.viable bacterial unit in organs or
lesions produced following infection with BCG or laboratory maintained H37Rv strain. Hobby et al
reported that germfree mice showed more uniform sensitivity than conventional mice to irifection with
virulent tubercle bacilli, and- further that the immunizing effect of BCG was revealed more efficiently in
germfree than conventional mice.

We compared the fate of organisms in organs and lesions produced in germfree (GF, axenic CD-1 and
ICR-GF) and conventional mice (SPF, reared in SPF barrier or in vinyl isolators) following intravenous
infection with virulent bovine type tubercle bacilli strain Ravenel. The results revealed a remarkable
difference between GF and SPF mice in later stages of infection, i.e., at 3 weeks in the large infection
dose (106 viable unit level) and at 4 weeks and later in the small infecting dose (104 viable unit level). A
greater propagation of organisms was found in the organs of GF mice than those of SPF mice with both
large and small infection doses. A lesion produced in GF mice with the large dose was characterized. by
exudative and necrotic changes in the lung, kidney and heart, and lesser developed granulomas in the liver
and spleen, while productive changes appeared in all the organs of SPF mice. A lesion in GF mice
following small infection dose showed more progressive and extensive proliferation than that in SPF mice,
and was characterized by many histiocytes engorged with acid fast bacilli alike in Yersin type
tuberculosis. By summing up the findings, it was considered that GF mice responded to phagocytosed
bacteria with a reaction of the reticuloendothelial system and formed granulomas as seen in SPF mice,
however, an inhibitory activity of phagocytic mononuclear cells in GF mice to the multiplication of
intracellular mycobacteria seemed to be less comparing with that of SPF mice. Consequently, GF mice
showed a higher bacterial unit in the organs and more extensive lesions than SPF mice later than 4 weeks

after infection.
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The above described characteristics of tuberculous infection of germfree mice led the authors to the
studies on delayed type hypersensitivity (DTH) reaction in germfree mice. DTH represented by footpad
reaction with PPD on infected GF mice showed very poor reaction 2~3 weeks after infection. During the
same period, SPF mice responded markedly. Immunization of mice with a mycobacterial component
(phenol extract residue) suspended in paraffin also showed an impaired DTH reaction in GF mice while a
typical DTH reaction appeared in SPF mice, Depressed DTH reaction in GF animals was also reported by
Lerner, and Lev and Battisto in guinea pigs. This impaired DTH reaction in GF mice seems to be related
to, if not all the cause of, the low resistance of germfree mice to tuberculous infection.

Restoration of the resistance and DTH by an association with intestinal microbes to GF mice seems
to be an essential approach for elucidating the mechanisms of the low resistance and impaired DTH
reaction in GF mice. An attempt to restore the antituberculous resistance through conventionalization has
not been succeeded yet, however, a restoration of DTH reaction to substantial level was achieved by an
association with a certain kind of intestinal habitant, and a complete recovery of DTH was obtained in
mice of second generation of conventionalized ones. Bacterial species responsible for the restoration, and
an influence, if any, of maternal antibody for t'.e redressing of GF mice to the characteristics of SPF mice
seems to be the matter of future investigation. More contribution of germfree animal is desired for the

further study of mechanism of immunity and allergy in tuberculosis.
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DIAZRTHNT WS (Gris, Y., Lev, M. and Battisto,
J.R., Fed. Proc., 31:796, 1972), Fhic k5 &,
BREES BTN Ty P DY V5% PPD & k4 1ok
L7c¥#, Dblastogenesis I3 72 A THEA E L C L #

7

ETT52 MEREEETALTY Y VKD
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nesis DML ELFEEL T v b EFARECHH, F0O
BiXEEE LT » F AR ET, ¥EeLrTy b
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C DRFER T A€ w b ClL blastogenesis o D A
bhigholcl b & Lk, WAERGERCE LT,
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