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TRANSFORMATION OF BETAMETHASONE 1 7 - V A L E R A T E  B Y  S K I N  MICROFLORA 

Fiona L Brookes, W B Hugo, S P Denyer, Department of Pharmacy, 
University of Nottingham, University Park, Nottingham NG7 2RD. 

Cl inical  observation has shown t h a t  i n  pat ients  undergoing topical  s t e ro id  
therapy t i ieir  condition may become to l e ran t  t o  the therapeutic e f f ec t  of these 
drugs. One possible explanation of this apparent tachyphylaxis i s  the conversion 
of the s t e ro id  t o  a l e s s  active form by skin microflora. In this communication 
we report  the transformation of betamethasone 17-valerate by skin organisms 
isolated from two pa t i en t s  receiving prolonged treatment with t h i s  s teroid.  

Bacteria, obtained from both normal and s t e ro id  t reated diseased skin,  were 
incubated w i t h  betamethasone 17-valerate (100 pg/ml) i n  minimal medium (Davis 
and Mingioli 1950) supplemented w i t h  0.2% w/v peptone and 0.2% w/v glucose 
(pH 7 . 2 ) .  Staphylococci and micrococci isolated from dermatologically healthy 
skin w e r e  unable t o  degrade betamethasone 17-valerate. Strains  of 2. aureus and 
-~ S.xylOsus isolated from pso r i a t i c  les ions and 2. aureus obtained from eczematous 
skin a l l  transformed this e s t e r  t o  betamethasone. The presence of betamethasone 
i n  chloroform ex t r ac t s  of the whole cul ture  w a s  detected by t h i n  layer 
chromatography (Brookes e t  a1 1981) and confirmed by normal phase high pressure 
l iquid chromatography (LiChrosorb Si60 column; 0.2% v/v ace t i c  acid,  8% v/v 
ethanol, 30% v/v dichloromethane i n  n-hexane,mobile phase). Control experiments 
showed evidence of isomerisation t o  betamethasone 21-valerate but no spontaneous 
hydrolysis of betamethasone 17-valerate t o  betamethasone i n  the absence of these 
organisms (Table 1) .  

Table 1 Transformation of betamethasone 17-valerate by skin micro-organisms. 

Standards Extracts 

Betamethasone Betamethasone Betamethasone Culture Control 
17-valerate 2 1-valerate 

TLC (Rf values) 0.48 0.62 0.26 0 . 4 8  0.26 0.48 0.63 
HPLC ( re tent ion 

times i n  min) 1.75 1.45 3.50 1.75 3.50 1.75 1.45 

The isomerisation of betamethasone 17-valerate t o  betamethasone 21-valerate i s  pH 
dependent, occurring readily a t  a neutral  o r  alkaline pH but not under acid 
conditions. Experiments were repeated a t  pH 5.7 where isomerisation is  
negligible but the bacter ia  were s t i l l  able t o  grow. The r e s u l t s  showed no 
hydrolysis of betamethasone 17-valerate t o  betamethasone with any organism 
indicating t h a t  natural  isomerisation t o  the 21-valerate ester is  a necessary 
prerequisite f o r  microbial hydrolysis. In  confirmation, bacter ia  incubated w i t h  
betamethasone 21-valerate yielded t h i s  ester and betamethasone whereas c e l l  f ree  
controls gave only betamethasone 21-valerate. 

Thus betamethasone 17-valerate can be transformed t o  betamethasone by the skin 
f l o r a  of pat ients  t reated w i t h  t h i s  s teroid.  The re l a t ive  percutaneous absorption 
eff ic iencies  of these two s teroids  have been judged by a skin blanching test  t o  
be 450:l (Florence and Attwood 1981). Similar transformations did not occur w i t h  
a range of other s t e ro id  esters tes ted.  

Brookes, F L e t  a1 (1981) J. Pharm. Pharmac. 33:74P 
Davis, B D ,  Mingioli, E S (1950) J. Bact. 60s 1 7  
Florence, A T ,  Attwood D (1981) Physicochemical Principles of Pharmacy, 

London, MacMillan p369 
0022-3573/82/ 12006 1 P-0 1 $02.5O/O 

@ 1982 J. Pharm. Pharmacol. 


