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Fig. 1. Hydrazidase Activity of Resistant
Cells Grown on Sauton Media
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Cells grown on the media with 160 7 of isoniazid

per m! of medium.
% Cells grown on the media without isoniazid.
Hydrazidase activity was expressed by the amounts
of hydrazine formed, 2 moles, per hour per gm of
dried weight of cells.
Yield of bacilli was expressed by the dried weight
of cells harvested from each curture-flask containing
40 m! of medium.

Fig. 2. Effect of MgH on Hydrazidase
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MgSO4 + 7 I1:0 was added to basal medium to give

the final concentration of Mg as 246.7 y per ml.

See also footnote for Fig. 1.
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Fig, 3. Effect of Mn# on Hydrazidase
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Mn SOs » 4 H2O was added to basal medium to give
the final concentration of Mn as 251.2 7 per ml.
See also footnote for Fig. 1.
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WA Tze LIci>T Ca & LT 340.7 v per ml e
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Fig. 4. Effect of Catt on Hydrazidase
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CaClz + 2H20 was added to basal medium to give
concentration of Ca as 340.7 y per ml.
See also footnote for Fig. 1.
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Fig, 5. Effect of ZnH on Hydrazidase
Activity
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ZnSOs« - 7 H2O was added to basal medium to give
the final concentration of Zn as 246.9 7 per ml.
See also footnote for Fig. 1.
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Fig. 6. Effect of Cott on Hydrazidase
Activity
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CoClz -6 Hz20 was added to basal mcdium to give
the final concentration of Co as 247.1 y per ml.
See also footnote for Fig. 1.
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Fig, 7. Effect of MoOs—— on Hydrazidase
Activity
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Na:MoOs was added to basal medium to give the
fina! concentration of Mo as 248.1 y per ml.
See also footnote for Fig. 1.
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Fig. 8. Effect of Fett on Hydrazidase Fig. 9. Effect of Fett on Hydrazidase
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FeCls - 6 H2 O was added to basal medium to give
the final concentration of Fe as 247.0 y per ml.
See also footnote for Fig. 1.

IFFeSoa

the final concentration of Fe as 263.1 y per ml.
See also footnote for Fig. 1.

+7Hz2 O was added to basal medium to give

A) V= by AR R IR E LT, GEA A MNEERE OB T % I NHO/EIC &I TS RER IO
CRIMATGAOWHEORE IC K 1IT HEErE 11 W2 RUIL, $72b5b,

hea

fEUTZo ROBHE B DIRE IC BT T EBA IO ) @REEing Mg, Mo %k x B O % Bl

2 I NHOFET ERTET LT TRLU, EOBEIR Utz COMKMDERZ I NHOEETTE LITHRL &5
Table 1. Effect of Metal Ions
: .
On cell growth ‘ On INH activity

Addition o In the fPs?ri?i?_f‘},I,\Iﬁ,,,“_v o Initvheﬁpre?«?nce of ,II,\]H - Initial | Growth Max.

Initial Growth | Max. Initial | Growth Max. growth | rate vield

growth rate |  vield ! growth rate vield \
None 63.3 126.7 100.0
Mgt 3+ 1— + 1+ 1— 1+ 51.6 125.0 101.9
MnH 3— 1+ + 3— 2— 1+ 65.4 70.6 103.8
Catt 1— 3+ 1+ 3— 3+ 2+ 40.5 130. 4 115.8
Zntt -+ + 1+ 2— 1 — 14 43,6 100.0 104,2
Cott 3— 24 1— 4— 2— 1— 33.3 50.0 80.5
MoOs—— 2+ 24 1+ 1— 1+ 1+ 39.0 104.8 98.4
Fett 3— 14 1+ 3— + 1+ 66,6 117.6 102.6
Fett 4— 1— 1+ 5— 2— + 42,9 109.1 92.6

“Initial growth” was expressed by dried weight (mg) of cells harvested on the second day of cultivation.

“Growth rate

” was expressed by the increase of dried weight (mg) of cells per day during the phase of constant

cell-growth.

On the first half of the Table, each value was compared with the correspondent value obtained from basal medium
and expressed as followed; less than 10% of the value from basal medium as 5—, 10~30% as 4—, 30~50% as 3—, 50~70%
as 2-, 710~90% as 1—, 90~110% as 1, 110~130% as 14, 130~150% as 2+, 150~170% as 3+ .

On the second half of the Table, the value 'from isoniazid-containing medium was compared with the correspondent
value from the same medium without isoniazid and expressed by per cent.
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3) BANEE INH OF&chrrbsd, Co &
R x GEERIMCE h B L R U

4)  FEESHTOBEOMMRE MR TH 260
»b 6, INH OFFECLD 2/3 BECHH SNz,
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PR, WL, RIRGEERO B & o
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X [
1) FiEE—Rg o BT : #58%, 34 : 545, {34
2) 1. Toida : Amer. Rev. Resp. Dis. [ENTILEER
3) AR o34l AR LR AT, IH364E
11/ (ks A:{b2%, 33 :620, IH36)

Hydrazidase Activity of Isoniazid-resistant
Cells of Mycobacteria Grown on Metal-supple-
mented Media,

Avian mycobactria (Strain AVT) was made
resistant to isoniazid by successive transfers on
Sauton synthetic media containing 100 micro-
grams of this drug per ml. Resistant cells thus
obtained were cultured on metal-enriched Sauton
media with or without isoniazid, and hydrazidase
activity of these cells was followed in the course
of cultivation. Enzyme assay method was report-
ed in the preceding paper (Amer. Rev. Resp.
Dis. in press) and specific activity was calculated
as micromoles of hydrazine formed per hour per
gm. of dried weight of cells harvested. Bacil-
lary yield was also measured and expressed by
mg. of dried weight of cells harvested from
each culture-flask containing 40 ml. of the me-

dium.

Effects of metals on the growth of isoniazid-
resistant cells were summarized as follows : (See
also Table 1)

1) The addition of metal, with exception of
Mg!t and Mo, inhibited the initial growth of
the cells, especially in the presence of isoniazid.

2) Growth rate of the cells during constant
growth phase was increased by the addition of
metal, with exception of Mgit and Felt, in the
absence of isoniazid, but in the presence of iso-
niazid, the addition of metal, except Calt and
Mo, decreased the growth rate,

3) Maximal yield of the cells was increased
by the addition of metal either with or without
of isoniazid.

The action of isoniazid on the growth of the
resistant cells was affected by the addition of
metal as follows and these results were also

summarized on the second half of Table 1.
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1) Initial growth on the basal medium was
inhibited to about two-thirds by the addition of
isoniazid, though the cells used were resistant
to the drug. The action of isoniazid was enhanc-
ed by the addition of Mgt ., Znt, Fe#t, Catt,
Mo, and Cott, but not by Mn# and Fett,

2) Growth rates of the resistant cells grown
on the basal medium and Mg-, Ca-, Felt -sup-
plemented media were accelerated by the addi-
tion of isoniazid, but on the contrary, isoniazid
depressed growth rates of the cells grown on
Mn- and Co-supplemented media.

3) Maximal yield was not affected by the
addition of isoniazid in any case of media.

In the preceding paper, the inhibition of hydra-
zidase by fluoride, borate, 8-hydroxyquinoline
and o-phenanthroline, which were known as
metal-enzyme inhibitors, was reported. As the
results of this inhibition-experiment suggested

91

the possibility that some metal might have an
essential roll in enzyme action, several metals
were tested as for their effects on hydrazidase
production. Results were shown on Figs 1~9.
Most of the metals tested were inhibitory on
the enzyme production, when added in excess.

But Felt and Coft affected on hydrazidase pro-
duction in a special way as shown in Figs. 9 and
6, respectively. Especially, it must be noticed
that hydrazidase activities were very high at
the initial stage of cell growth when they were
cultured on the Fett-or Coft-supplemented medi-
um. As for the significance of these metals on
the enzyme-production or on the enzyme-action,
it is not possible to say something conclusive
from such type of experiments, though they are
very suggestive, and the problem will be studied
further with purified enzyme preparation from

other sides.



