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1. sSUMMARY
DNA repalr test (Rec~assay) with Bacillus subtilis strains
of H17 and M45 was performed to evaluate the DNA-damaging activity

of HR-001. HR-001 induced a growth inhibitory zone of 1 mm in
diameter at the highest dose of 240 g g/disk in the

recombination~deficient strain M45 with livermetabolic activation
system. On the other hand, HR-001 did not induce any growth
inhibitory zone in either the recombination-proficient strain H17
with metabolic activation system or both the strains of M45 and H17
without metabolic activation system. The differences of growth
inhibitory zones between the strains H17 and M45 were 1 mm or less
which were the same degree as those observed in a negative control
with kanamyecin.

It was concluded that under the conditions used in this
experiment, HR-001l did not have DNA-damaging activity in the

bacteria.
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2} Examination of tester strains

The following characters of the tester strains were checked
at the time of preparation of spore:
(1) UV gensitivity (recr).

(2) Response tc negative and positive control chemicals,

3) Preparaticon of spore of tester strains

Each tester strain which has been stored at -80C was
inoculated with B2 medium (1% meat extract, 1% polypeptone, and 0.5%
NaCl, pH 7) and incubated at 37°C with shacking. The overnight

cultured cells were centrifuged and transferred intc modified

Schaeffer’s medium (1.6% nutrient broth, 0.2% KCl, 0.1% glucocse,

0.05% Mg804'7H20, I mM Ca (NOg)z, 1 u M FeSC)q, and 0.1 mMnClz) . The

cells were incubated at 37°C for 3 days for the strain H17 or 5 days

for the strain M45. Sporulated cells were washed with 1/15 M
phosphate buffer (pH 7.4) and then treated with lysozyme (100,000

unit/mg, MERCK Japan) at a final concentration of 2 mg/ml in
Tris-buffer (10 mM Tris-HCl, 10 mM EDTA, pH 8.0) at 37°C for 30 min.

Sodium dodecyl sulfate (SDS, Wako Pure Chemical Industries Ltd.,

Japan) was added at a final concentration of 1% and incubated at

37°C for 30 min. The obtained spores were washed several times with

sterile pure water (Milli-RO-10, Milli-Q, Nippon Millipore Ltd.,

14
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Japan) and suspended in sterile pure water for storage at 4C.
Spores of strzins M45 and H17 which were prepared an February 8,

19985 weré used in this experiment.

4} 89 fraction and co-factor solution
S92 fraction with the following data was Ppurchased from

Kikkoman Corporation (Japan) on September 14, 1954 and stored at

-80C:

(1) Animal: Sprague-Dawley rat (Sla:8D)

(2) Sex: male

(3} Age 1 weeks old

(4} Body weight: 188 - 238 g

(5) Inducer: phenobarbital (PB: Wako Pure Chemical

Industries Ltd., Japan)
5,6-benzoflavone (BF: Aldrich Chemical
Co., Inc., U.8.4A.)

(6) Route of administration: Intraperitoneal injection

(7) Doszge: Day 1: PB 30 mg/kg
Day 2: PB 60 mg/kg
Day 3: PB 60 mg/kg and BF 80 mg/kg
Day 4: PB 60 mg/kg

{8) Protein content: 23.10 mg/ml

(8) P-450 content: 1.26 nmol/mg protein
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(10) Date of preparation: August 26, 1884

{11) Lot No.: RAA-314
{12) Sterility test: pass
(13) Enzyme activity measured by mutagenicity: good

The enzyme activity of this fraction was checked again by
mutagenicity of 7,12-dimethylbenz (a)anthracene (Sigma Chemical
Co., U.B.A., 95%) and Z-aminoanthracene (Wakc Pure Chemical
Industries Ltd., Japan, 96.5%) against 8. typhimurium TA100 and TASS
in advance. The sterility of S9 fraction'was also confirmed again
in advance.

The components of co-factor solution were 8 mM MgCl,, 33 mM
KC1l, 20 mg/ml of glucose-f-phosphate, 40 mg/ml of NADH, 40 mg/ml

of NADPH, and 100 mM of sodium phosphate buffer (pH 7.4).

5) Preparation of the test substance solution and dose levels
The solubility in water of HR-001 was known to be 12 mg/ml,

while it was insoluble in DMSO at this concentration. Therefore,
sterile water was used as a solvent. A dose of 12 mg/ml, i.e., 240
u g/disk, was employed as the highest dose, and 2-fold serial

dilutions of the test substance were performed with sterile water

for lower doses. The experiment was carried out at 6 dose levels
(7.5, 15, 30, 60, 120, 240 g g/disk). The solution of the test

substance was prepared immediately before experiment.

16
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6) Experimental procedures
(1) Rec-assay without metabolic activation
Molten B2 top agar medium (B2 medium supplemented with 0.8%

agar, Wako Pure Chemical Industries Ltd., Japan, Lot No. PTE T487)
was prepared and kept at 45C. 1In an empty $0-mm Petri dish, 0.1

ml of spore suspension (3 x 107/ml) of tester strain were placed.
Then, 5 ml of the above molten B2 top agar medium were poured in
and mixed uniformly. Plates were left at room temperature until
dgar medium solidified.

Adisk (8mmin diameter and 1 mm in thickness) of paper £filter
was soaked with 20 g 1 of the solution of the test substance and
placed on the prepared spore agar plate. Kanamyecin (Banyu Seiyaku
Co., Japan, 1 g titer/vial) at 0.2 g g/disk was used as a negative
control chemical. Mitomyecin C (Kyowa Hakko Kogyo Co., Ltd., Japan,
2 mg titer/wvial) at 0.01 g g/disk was used as a positive control
chemical. In addition, a solvent control (20 u 1 of sterile

water/disk) was included in the experiment. Duplicate plates wera

used for each experimental point. Diameter of a growth inhibitory
zone of each strain was measured after incubation at 37C for 24

hr,

17
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J(2) Rec~assay with metabolic activation

Molten B2 tcp agar medium was prepared and kept at 45°C.  In
an empty 30-mm Petri dish, 0.1 ml of spore suspension (3.x 107/ml)
of tester strain and 0,05 ml of 89 fraction were placed. Then, 5
ml of molten B2 agar medium was pored in and mixed uniformly. Plates
ware left at room temperature until agar medium solidified.

A disk (8 mmin diameter and 1 mm in thickness) of paper filter

was soaked with 20 g 1 of the solution of the test substance and

20 p 1 of co-factor solution and then placed on the prepared spore
agar pI‘Late. 3-Amino-1,4~dimethyl~SH-pyrido [4,3-b] indole

(Trp-p-1, Wako Pure Chemical Industries Ltd., Japan) at 5 u g/disk
was used as a positive control. In addition, a solvent contrel (20
i 1 of sterile water and 20 p 1 of a co-factor solution/disk) was

included in the experiment. Duplicate plates were made for each

experimental point. Diameter of a growth inhibitory zone of each

strain was measured after incubation at 37°C for 24 hr.

7) Criteria of a wvalid test

An assay is considered acceptable for evaluation of the test
results only if all of the criteria listed below are satisfied;
(1) Growth inhibition is not observed in solvent controls of either

strain.

18
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(2) In a positive control, growth inhibitory zone in M45 istlarger
than that of H17, and the differernce in diameter is 5 mm or more.
(3) In a -negative control, the difference in diameter of growth

inhibiteory zone between the strains 1s 4 mm or less.

8) Evaluation of results

(1) Results are Jjudged negative when the test substance causes no
growth inhibition in either strain.

(2) In the case that the test substance causes growth inhibition
at least in one strain, results are judged pesitive when growth
inhibitory zone of M45 is larger than that ofH17, and the difference
in diameter was 5 mm or more at one or more dose levels that caused
growth inhibitory zones of 4 mm or less in diameter in the H17 (rec’)
strain. In this case, a re-test will be conducted to confirm

reproducibility of the positive result.

19
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5., RESULTS

As shown in Table 1, HR-001 induced a growth inhibitory zone
of 1 mm in diameter at the highest dose of 240 yu g/disk in the

recombination-deficient strain M45 with liver metabolic a;tivation
system. The differences of growth inhibitorv zones between the
strains H17 and M45 were 1 mm or less. On the other hand, HR-001
did not induce any growth inhibitory zone in either the
recombination-proficient strain H17 with metabolic zctivation
system or both the strains of M45 and H17 without metabolic
activation system.

In the negative control plates treated with kanamycin, the
difference of growth inhibitory zones between M45 and H17 strains
was 2-3 mm. On the other hand, pesitive controls of mitomycin C
without metabolic activation system and Trp-p-l with metabolic
activation system caused large inhibitory zones in the strain M45
when compared with those observed in H17. Actually, the
differences of growth inhibitory zones induced by mitomycin C and
Trp~p~1l were 18 mm and 11-12 mm in diameter, respectively. In a
solvent control, no growth inhibitory zone was observed in either
strain. These results indicated that this assay met all evaluation

criteria,

20
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6. CONCLUSION

HR~001 induced a growth inhibitery zone of 1 mm in diameter

at the highest dose of 240 g g/disk in the recombination-deficient
W ow%‘
strzin M45ﬂyifh liver metabolic activation system. On the other
hand, HR-001 did not induce any growth inhibitory zone in either
the recombination-proficient strain H17 with metabeolic activation
system or both the strains of M45 and H17 without metabolic
activation system. The differences of growth inhibitory zones
between the strains H17 and M45 were 1 mm or less which were same
degree as those observed in a negative control with kanamycin.
It was concluded that under the conditicons used in this

experiment, HR-001l did not have DNA-damaging activity in the

bacteria.
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Table 1. Results of DNA repair test

Dose S8 fraction (=) S8 fractign ()
Compound (ug/ Inhibitory zonex | Differ- Inhibitory zonex | Differ-
. disk) (mm) encety (um) encess
Md45 H1T (mm) M45 HiT (mm)
Solvent control 0 0 0 0 0 0
( H.0 ) G 0 0 0 0 0
0 0 0 0 0 0
’j"" 5 .....................................................................................
0 0 0 0 0 0
HR-001
0 0 0 0 0 0
15 ....................................................................................
0 0 0 0 0 0
0 0 0 0 0 0
30 B R e ST ICEE T INRS e NUN S B e
0 0 0 0 0 0
0 0 { 0 0 0
80 ....................................................................................
0 0 0 0 0 0
0 { ] 0 0 0
120 .....................................................................................
0 0 0 0 0 - 0
1 0 1 0 0 0
240 .................................................... B T S S
0 g 0 0 0 0
Negative control 8 6 2 L
' 0.9 U TR SR //’ ..............
(Kanamycin) 9 8 3
‘PGsitive control 20 1 19
0,01 v e / ..............
{Mitomycin C)
Positive control .
(Trp-P-1)

¥ Diameter of growth inhibitory zone subtracted the diameter of disk (8 mm).
#% Diameter of growth inhibitory zone in M45 strain subtracted that in HIT strain.
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