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Abstract — Since steroid A'-dehydrogenase synthesis has been known to be inducible, the
mechanism of the enzyme induction of Arthrobacter simplex IAM 1660 was investigated. Among
various steroids tested for inducers, hydrocortisone was the most effective inducer when hy-
drocortisone was used as a substrate for steroid A'-dehydrogenase. Steroid A'l-dehydrogenase
synthesis was effectively induced by progesterone, prednisolone and androstenedione, while
the enzyme was less induced by cholesterol and not by phytosterols. The results suggest
that the presence of 3-keto group and short side chain of steroids are the favorable factors
for the induction of the A'-dehydrogenase synthesis. The enzyme was induced at the highest
level when hydrocortisone was added at early log phase to the concentration of 0.01% of
the culture and the culture was grown for 15 hours.
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Fig. 1. Dependence of the total A'-dehydrogenase in-
duction from A. simplex on the length of the culture.
A. simplex TAM 1660 was grown in 0.1% NH.NO,,
0.025% K;HPO,, 0.025% MgS80,-7TH;0, 0.5% yeast ex-
tract (pH 7.3) at 30°C. Hydrocortisone was added to
the concentration of 0.05% before inoculation.

The induction of the enzyme was determined by the
production of prednisolone from hydrocortisone. The

amount of prednisolone was analysed on thin layer
plate using densitometer (DESAGA CD60, Heidelberg)
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Table 1. Induction of steroid A'-dehydrogenase by va-
rious steroids by Arthrobacter simplex

Inducer Conversion
ratio{%)
None 0
Androstadienedione 51
Androstendione 63
Androsterone o1
Cholestenone 17
Cholesterol 37
Cholesterol acetate 4
Ergosterol 0
B-esteradiol 0
Ethisterone 44
Hydrocortisone 73
Hydrocortisone acetate 42
17a-hydroxyprogesterone o9
Norethynodrone 35
Prednisolone 67
Prednisone 67
Pregnenolone 53
Progesterone 69
B-sitosterol 0
Stanolone 09
Stigmasterol 0
Testosterone 60

substrate; hydnicortisone
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Fig. 2. Optimum addition time of inducer on A'-dehy-
drogenase induction.
+ Indicates addition of hydrocortisone
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Fig. 3. Optimum induction period of A'-dehydrogenase
by hydrocortisone in the culture of A. simplex.

[
=

W

Prednisolone production (umole)

0.01 0.05 0.1 0.2

Hydrocortisone concentration{%)

Fig. 4. Effect of hydrocortisone concentration on the |
induction of A'-dehydrogenase. From the results of pre- |
ceding experiments hydricortisone was added to the cul-
ture 4 hour after inoculation and the culture was indu- |

ced for 15 hours.
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Table 2. Effect of surfactants on A'-dehydrogenase in-
duction in culture of A. simplex ‘

Surfactants Relative conversion
ratio(%)

Tween 40

0.05% 96

0.1% 121
Tween 80

0.05% 107

0.1% 125
Control* 100

d 001%8 =x7} 7IA =2

* Without addition of surfactant
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Fig. 5. Effect of temperature and initial pH on induc-
tion of A'-dehydrogenase (@—@, m—m) and cell gro-
wth (C-—C).
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Fig. 6. TLC plate showing various steriod substrates
and A'-dehydrogenated products extracted from hydro-
cortisone induced A. simplex culture.

lane 1: cholesterol; lane 2: cholestenone and cholesta-

dienone; lane 3: progesterone; lane 4: progesterone
and A'-dehydroprogesterone; lane 5: testosterone; lane
6: A'-dehydrotestosterone: lane 7: testosterone and
A'-dehydrotestosterone; lane 1,3,5, 6: authentic samp-

les: lane 2,4, 7: extracted from A. sitmplex culture.
Solvent system; chloroform-ethyl ether (10:1)

cholesterol oxidase7} Ae¢=le] gleq cholestenoneo]
Aol A= ekskr] Wil xAvl 2H8EE
gl 7o g AzrHch wrebA hydrocortisoned| &3]
4535 A'-dehydrogenaset= 3-ketosteroidel] E-o0]A4]
o] gl C-1798] FaHold| ule} 7|4 FHE7L o
2R = AAAE 7R g gukslo).

2 o

Arthrobacter simplex 1AM 16602] ~HZo]=. A'-
debydrogenasee]| Wigk ZHE steroid®] FXF713)
2HE dEsch 2 A3 Algd AHEe|lE F
71ak 2 & 95 el 1 progester-
one, prednisolone, prednisone, androstendione?| 4
o8 FrRaNE Hyw AHEd oM R
Bt okl e AHEo|ze] EAMoRE 2EHE
o)z w3l C-38)7} 44b7]Q) Are AE7IolH CA
goll olE o] ZAsty ~elZo|= Duale) 24
e o] SEETvl Eokth $EEAU A}
A7 WEFA7) 2717 HHelden FEE hy-
drocortisone?} #A-% 01%7} Egtom &AL &%

A17ke- 15A17ke] #HZH ol AR EA] w5
30C7t 71 Eokal 7] wiek e} pHE 6.5 4 8.0
7kA] & abolzb gl xnt pH65Y wh vlumA F&

hydrocortisone©]




Vol. 19, No. 3

S el

Hydrocortisoneol] &3] §5% FAisel A%
FAagkg-2] 7} AEo|AdE FEZ B3I progesterone,
testosterone, cholestenoneo] A'-254 wheALE

A k=gl
#HAS] &

2 d7e 10809 dEoewe] 2ar]a o
Fulel s SaE| gl oo Eajnkel HA1E ERL T,

anes

1. Fried, J.. RW. Thoma and A. Klingsberg: J Am.
Chem. Soc., 75, 5763 (1953)

2. Levy, HR. and P. Talalay: J Biol Chem. 238.
2009 (1959)

3. S1h, CS. and R.E. Bennett: Biochem. Biophys. Acta,
56. 584 (1982)

4. Jerussi, R. and H.J. Ringold: Biochem.. 4, 2113
(1965)

5. Wovcha, M.G., L.E. Brooks and L.A. Kominek:
Biochem. Biophys Acta, 547, 471 (1979)

10.

11.

12.

13.

14.

15.

16.

17.

247

Watanabe. M., D. Lefebvre, Y. Lefebvre and L.
Po SY: J Sreroid Biochem., 13. 821 (1980)
Medentsev, A.G.. AY. Arinbasarova, K. T. Kosh-
cheyenko and V.K. Akimenko: J Sreroid Bio-
chem., 23, 356 (1985)

Marun, C.K.A. Adv. Appl Microbiol., 22. 29 (1977)
Mosbach, K. and P.O. Larsson: Biotech. Bioeng.
12, 19 (1970)

Ohlson, S., P.O. Larsson and K. Mosbach: Bio-
tech. Bioeng., 20, 1267 (1978)

Chen, K.C,, C.F. Chiu and C.C. Chang: J Chin
Agr. Chem. Soc. 23, 8 (1985)

Chen, K.C. and K.R. Hwang: J Chin. Agr. Chem.

Soc., 24, 8 (1986)
Pousette, A. and K. Carlstrom: Acta Chemica Scan-
dinavia B., 40. 515 (1986}
Touchstone, J.C.. Handbook of Chromatography
Steroids, (Zweig, G. and J. Sherma, ed.} CRC
Press, Florida, 193 (1986)
Marcus, PI. and P. Talalay: J Biol Chem. 218,
661 (1956)
Kloosterman, IV J. and M.D. Lilly: Enz. Microb.
Technol, 6, 113 (1984)
Nagasawa, M.. M. Bae. G. Tamura and K. Arima:
Agric. Biol Chem., 33, 1644 (1969)

(Received April 17, 1991)



