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Abstract-The effect of different groups of steroidal compounds on bovine pancreatic RNase was 
studied in vitro. Cortisone and its derivatives as well as oestrogens and diethylstilbesterol acted as 
activators. Compounds with androgenic properties were effective inhibitors of the enzyme. It is possible 
that the studied compounds exert their effect, at least in part, by direct action on bovine pancreatic 
RNase. 

Steroid hormones and related substances are 
known to affect several ‘enzymatic reactions, in- 
cluding RNA metabolism [l-3]. The mechanism 
through which such effects take place has not been 
fully illucidated. Whether these compounds exert 
their action on RNase in vivo, directly on the 
enzyme or by affecting its de novo synthesis is not 
clear. Besides, some published reports have 
suggested a possible relationship between 
hormones, the growth of some tumours and RNase 
activity [4-6]. 

Therefore, this study was undertaken to in- 
vestigate the in vitro effect of some natural and 
synthetic hormonal materials on the activity of 
bovine pancreatic RNase (EC 2.7.7.16). 

MATEDIAIS AND hDITIIOD5 
A highly polymerized yeast RNA and bovine 

pancreatic RNase were obtained from Sigma 
Chemical Co., U.S.A. The hormonal materials 
tested were products of Chemo Puro Manufactur- 
ing Corp., and Sigma Chemical Co., U.S.A. 

The RNase activity was determined according to 
the method Schucher and Hokin [7], as modified 
by Venetianer and Straub [8]. The incubation 
medium contained: 4mg RNA, 0.025 pg RNase, 
different concentrations of the hormonal material 
studied in a final vol. of 1 ml of 0.04 M phosphate 
buffer, pH7.4. The hormonal materials were dis- 
solved in ethanol-water mixture. The reaction was 
started by the addition of the substrate and the 
tubes were incubated at 37” for 10 min. The reac- 
tion was terminated by the addition of 4ml cold- 
ethanol-acetic acid mixture (15 : 1, v/v). Blanks 
were obtained by zero-time incubation. The tubes 
were then vortexed, stored for one hour at refri- 
gerator temperature and centrifuged. The absorp- 
tion readings of the clear supernatants were 
determined spectrophotometrically at 260 nm. The 
activity of RNase was calculated according to 
Sigulem et al. [9]. The enzyme activity was arbi- 
trarily defined as: 

(Sample absorption-zero time absorption) x 1000. 

The data were ultimately expressed in units/ml 
as the mean value of four experiments -I- S.D. 

RESULTS AND DISCUSSION 
The results obtained on the effect of the studied 

hormones on the activity of RNase are sum- 
marized in Table 1. With increasing concentrations 
of cortisone, the activation of the enzyme 
decreased and at the highest concentration used 
(10e4 M) a 10% inhibition was observed. The 
related compounds: prednisolone, dexamethazone 
and its 21-phosphate ester exhibited a positive 
relationship between their concentrations and the 
activation of RNase in the range tested. 

Prednisone and 9-a-fluoroprednisolone have 
been reported to induce an increase in RN&e 
activity in viuo [S, 101. Also, in partially hepatec- 
tomized and cortisol treated rats an increase in 
RNA-polymerase and nuclease activities was 
detected [ 111. 

Oestradiol-17-B and its derivatives; oestradiol 
dipropionate, ethinylestradiol and mestranol also 
activated RNase. Over the range of concentrations 
tested, while there was a slight decrease in enzyme 
activation by oestradiol-17-B, both oestradiol 
dipropionate and ethinylestradiol exhibited peak 
activation of 20% over control at low6 M. The 
activation of RNase, however, increased from 13 
to 23 per cent with increasing concentration of 
mestranol. The pharmacologically related 
compound diethylstilbesterol, also acted as 
activator of the enzyme (Table 1). Goldberg et al. 
[12], detected higher levels of RNase in vivo under 
conditions of oestrogen secretion. 

The testosterone derivatives used in this study 
were found to exert a marked inhibitory effect on 
RNase. The ethinyl derivatives of this group of 
androgens were slightly more effective inhibitors 
of RNase than the testosterone esters tested 
especially at high concentrations. A large decrease 
in serum RNase accompanied the administration 
of the anabolic hormone oxandrolone [lo]. 

From the data obtained, it seems that the 
compounds used in this study can exert their 
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Table 1. In oitro effect of some steroidal hormones on bovine pancreatic RNase activity 

RNase activity (units/ml)? SD. 

Hormones Hormone concentration (M) 
10-8 10-7 lO-6 IO-’ 1 omJ 

Control (3102 6.25)* 
Cortisone 

acetate 370 _’ 8.55 365 & 5.25 340 2 6.82 31526.72 28028.25 
Prednisolone 31225.22 325 +- 4.85 335 k4.85 348 f 6.28 352 f 2.33 
Dexamethazone 315 & 3.85 325 2 4.22 338 2 3.52 345 ? 5.22 358 a 6.55 
Dexamethazone- 

21-Phosphate 312 2 3.55 320? 4.66 335 2 3.65 348 5 4.85 358 + 6.33 
Oestradiol-17-8 380 _’ 6.35 374 2 2.36 368 f 3.94 362 f 5.25 362 2 6.22 
Oestradiol 

dipropionate 359 r 6.55 366? 3.65 372 2 4.82 360? 5.36 341 ” 5.63 
Ethinyl- 

Oestradiol 372 _’ 6.76 366 + 5.28 372 f 3.65 353 f 4.56 335 * 6.25 
Mestranol 356 2 5.76 362 f 666 372? 7.86 387? 8.68 387” 5.85 
Diethyl- 

stillbsterol 372 ? 3.88 369 f 5.63 38125.86 378 2 5.68 387 f 6.66 
Testosterone 

Valerianate 26023.68 255 + 5.45 255 2 3.85 270 -c 3.85 260 2 5.35 
Testosterone 

Cypionate 295 -t 6.53 295 f 5.35 282 + 4.53 260 2 6.38 243? 6.36 
Ethisterone 298 _’ 5.22 280 2 5.62 250 + 6.85 222 2 8.22 208 2 6.52 
Norethynodrel 295 2 3.88 29Ok5.64 290? 3.63 250 -c 6.65 205 2 7.68 

*This vahte represdnts the mean of 13 experiments f S.D. fiicubation medium contained all materials of 
enzymatic assay and solvent used except the hormonal material. 

activation or inhibition, at least in part, by direct 6. 
action on the bovine pancreatic RNase, especially 
since the interaction between hormones and RNA 
polynucleotides is considered unlikely [3]. 7. 
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