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STUDIES ON EXPERIMENTAL INFECTION OF MICE WITH
ATYPICAL ACID-FAST BACILLI (SAKURAI STRAIN)
ISOLATED FROM A PATIENT*

——Effect of cephaloridine and histological change
of kidney caused by it——
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A strain of mycobacteria (Sakurai strain) was isolated from a patient and was classified
into non-photochromogenic group. This strain was incidentally revealed by dilution method in
vitro to be sensitive to cephaloridine (CER). The present study was undertaken to evaluate
the efficacy of CER in vivo by administrating it to mice inoculated both with Sakurai strain
and with two known acid-fast bacilli. During the course of this experiment, one group of
mice showed a certain histological change of renal tubules, which was similar to that previously
described by Atkinson et al. as a toxic effect of CER.

(1) The Sakurai strain of atypical acid-fast bacilli was resistant to most of the known
anti-tuberculosis agents, but was revealed as sensitive to CER by the disc method. The CER
sensitivity examined by Kirchner’s liquid media showed partial inhibition with 12.5 mcg/ml and
complete inhibition with 50 mcg/m! of CER.

(2) In order to compare the virulence of Sakurai strain with that of other known strain
of tubercle bacilli, hybrid mice of ddy strain were divided into three groups, and group 1 was
inoculated with strongly virulent Kurono strain (human type), group 2 with BCG and group 3
with Sakurai strain. A part of the last group was administered with daily dose of 250 mg/kg
of either CER or cephalothin (CET) for three weeks, the remaining group of animals being
used as a control without treatment. In each group, the bacilli were inoculated through the

caudal vein. Consequently, the Sakurai strain was found to be moderately virulent for mice.

* From Tokyo-to Saiseikai_Chuo Hospital, 1-4-23 Mita, Minato-ku, Tokyo, Japan.
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As to CER, a certain degree of therapeutic effect was observed for the infection with Sakurai

strain, whereas CET revealed no therapeutic effect.

(3) Inbred mice of DK1 strain were divided into two groups, and one was inoculated
with Sakurai strain, the other with Kurono strain. Furthermore, each group was divided into
four subgroups, and the first group received 250~1, 000 mg/kg of CER, the second group 200
mg/kg of ethambutol (EB), the third group the same dose of CER and EB, and the last group

served as a control. The result showed

that CER was effective for the group with Sakurai strain but not for the group with Kurono

The drugs were daily administered for five weeks.

strain.

(4) Histological study on the kidney of DK1 inbred mice was also performed to study
the therapeutic effect and toxicity of CER. Daily doses of 500 mg, 1,000 mg and 1,500 mg/kg

of CER were given subcutaneously to mice divided into three groups.

The histological change

was similar to that reported by Atkinson et al., which showed a reversible necrotic degenera-

tion of epithelial cells of proximal tubules following one injection of CER intravenously.
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Table 1.
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Table 2. Histological Findings of Lung, Spleen and Kidney of Each Mouse Group
with Inoculation of Acid-fast Bacilli (The first experiment)
Time after inoculation 1 week 3 weeks 5 weeks B
The organ examined o Lt:ngi | épleen ‘ Kidney Lung i Spleen ‘ Kidney ' Lung | Spleen | Igidr;y_
‘ Kurono strain — — - # H# — s ! it -
© BCG strain |- | - | - #+ - ‘ H \ # | -
1 Sakurai strain - \ - l - + H ) - i + } H# -
Sakurai strain
1 followed CET - - - - # -+ ’ L -
| |
Sakurai strain , | i
! followed CER | ~ | = - - S T A R
I

Nodular formation of epitheloid cells: #f Marked, # Moderate, # Mild, + Sling, — No changes

Pathological changes in each group

3 weeks : Group ; Kurono strain>group ; BCG strain)group; Sakurai strain)

group ; Sakurai strain received CET >group ; Sakurai strain received CER
5 weeks : Group ; Kurono strain>group; BCG strain, group ; Sakurai strain
=group ; Sakurai strain received CET==group ; Sakurai strain received CER
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BATA Effi of Drugs on Mice Inoculafig. 3éﬂﬁcacy of Drugs on Mice Inocu-

fif:?i;g;;;iizz ca?; with Sgakllrai Strain lated with Kuréno Strain
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Table 3. Histological Findings of Lung, Spleen and Kidney of Each Mouse Group with
Inoculation of Acid-fast Bacilli (The 2nd experiment)

The organ studied J Lung I Spleen Kidney
Time after inoculation l 3 weeks 5 weeks { 3 weeks 5 weeks 3 weeks 5 weeks
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Nodular formulation of epitheloid cells: #f Marked, ## Moderate, 4 Mild, + Slight, — No changes



1968 &5 A

Table 4. Change of Renal Tubules after
Administration of CER (1)

Daily dose of]
CER: 1,(:[00 Necrotic
- mg/kg| Degen-
Days of \\ eration
administration ~_

1day
3days

Regen- |Calcifica-
Cast eration tion
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W 3= FE
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Degree of pathological changes : {f Marked, {# Moderate,
+# Mild, + Slight, — No changes
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Table 5.
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AR LT, ORI~ v ADGEXERE I @ » 2
o

5Bk s LBERBIFER L ARILEIZLOTE
LB TLELY, Cast yHRTHTEL LR
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B Rl D%k CER 500 mg/kg By SR 22
d bt FEDPHBEIEHLALT, FEORER
CER 5B I X BE ThHO,

HUED 220K TR, BofcREHTO, B, FF
B, BOoEMEARIERL, H-E e chRiEREE2TD
1e2i, CER B 50E L Bhbh 2F(LiXRD 5 i s
D1,

Change of Renal Tubules after CER Administration in Each Mouse Group

Inoculated either with Kurono Strain or with Sakurai Strain (2)

Non inoculated

Sakurai strain control group

Necrotic Necrotic

Daily dose of CER: Necrotic . . "
Days of 1,000 mg/kg| degeneration Regeneration degeneration g:f&%ﬁgﬁgf degeneration %eglep;ratt_xon
administration —— | and cast and cast and cast alciication

Kurono strain
Calcification
1day + —
3days H -
1 week H H
2 weeks + H
3 weeks + H
5 weeks - #

++ FE+

EJESE e

|

EEEE
+EFEE

|

Degree of pathological changes : #f Marked, #f Moderate, # Mild, + Slight, — No changes
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(Sueo NIWA et al.)

1. Resected lung of a patient showing a 2. Atypical mycobacteria in a lesion of spleen
lesion of infection with Sakurai strain of a mouse (5 weeks
<40, H-E staining <900, Ziehl-Neelsen staining

3. Lung of a mouse 5 weeks after inoculation ! Lung of a mouse treated with 1,000 mg kg
of Sakurai strain without treatment daily dose of CER for 5 weeks after inocula-
<100, H-E staining tion with Sakurai strain

(x100, H-E staining)

5. Spleen of a mouse 5 weeks after inoculation 6. Spleen of a mouse treated with 1, 000 mg
of Sakurai strain without treatment daily dose of CER for 5 weeks after inocul
10, H-E staining tion with Sukurai strain
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7. Necrotic degenerations of proximal tubules 8. Kidney of a mouse 3 days after administration
seen 1 week after administration of 1,000 of 1,000 mg/kg daily dose of CER
mg/kg daily dose of CER (x40, PAS staining)

(x40, H-E staining)

(s

9. Kidney of a mouse 2 weeks after administra- 10. Kidney of a mouse 8 weeks after administra-

tion of 1,000 mg/kg daily dose of CER tion of 1,000 mg/kg daily dose of CER
(%100, H-E staining) (<100, H-E staining)

11.  Early calcified lesions after administration 12. Advanced calcified lesions after administration
of 1,000 mg/kg daily dose of CER of 1,000 mg/kg daily dose of CER
(%400, Nishiyama’'s method of staining) (x40, Kossa's method of staining)





