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Detect ion of steroids on c h r o ~ - ~ ~  
using a non-destructive r n ~  

4x9 

"File excellent resolution and rapid development times of t h i n - l a y e r : h l m c r m , ~ h y  
make this technique a very useful tool in the steroid field. As m.xnS~r~e~t~n~gteroids 
have characteristic absorption bands in the ultraviolet e.g. corf~some.ppo~sterorm. 
cholestenone etc., advantage may  be taken of this fact to deve l~wnaehh~k~Xereby  
these substances can be detected, and recovered quant i ta t ive ly  f~o~nLar~l~3_ ~r-piate 
without the use of a destructive spraying reagent. This is of ~aloor~me,-im,s~eroid 
studies in  vitro where the material  has to be quant i t a t ive ly-e t~ id . , ' hhrnr~a l~  de- 
termined and also assayed for radioactivity.  

Thin-layer chromatography was carried out in the usual .w.a.x:-e~:epl~tthia~-(tuaxtz 
plates were used instead of glans plates. The plates were viewed ~-~itflxmrm~t~mr~ laxnp 
(maximum emission 254 mF) and ultraviolet-absorbing subst,amee.~u~l~u~eekiaa-ctaxk 
spots. However, the silicic acid layer itself absorbed (or scat t e r m i ) ~ i i m ~ : l i g ~ t  
and so the contrast  between spots and background was not ver3-'.~,-~:t.Tr~nmeaxtt 
that  the method had a low order of sensitivity. 

SEASE ~ incorporated an inorganic phosphor into silicic a c i d ~ & m o e k k h h ~ ~ e  
in a quartz  column. By viewing the column under  u l t r a v i o l e t i ' l i g h t h h ~ b ~ r v ~  t he  
presence of ultraviolet-absorbing bands. K~RCHNER * a d a p t e d ~ l ~ i s ~ l t a v . t h i ~ -  
laver chromatography of terpenes using glass plates ior-~2ae~ ~ ~ :  

This method was modified to permit  "its use in the detection ~f~,~sl.~aa.-f0t~-::s. 
Various inorganic phosphors which fluoresce green u n d e r - t h e ~ ' ~ v i o l e t  
lamp were mixed with Silica Gel G (Merck) and used for t t r i n : t a w ~ ~ y  
of steroids on glass plates. The silicic acid layer was exposed, f o r t u n e , s o u r c e  
and the chromatoplate  examined from the "glass side". Abso~bemt-mbb~e~.-h~ ' ing  
max imum absorption between 240 and 28o m~ show up as  ~¢l~k,t~a~sxwhrmhl~zax~ be 
marked on the glass side, eluted and either estimated s p e c t ~ ~ ~ i g i ~ a ~ d ~ o r  
assayed for radioactivity.  Since the wavelength of the e m i s s i o n f ~ m n t t ~ t , ~ p h o r  
varies with the wavelength of the ultraviolet  light used to ~ m a ~ t l ~ ~ _ ~ s ~ t h e  • 
background colour changes with some phosphors from b l u i s h ~ m ~  aa-t ~ , n ~  to 
green at  24o m/~ and to red at 3oo inF. 

This method is part icularly applicable to the stud)'  of i - n ~ e x m ~ ~ ,  r m ~ d ~ f s m  
of adrenal steroids and oestrogens and also to the s tudy of:t:hei~b~mk~h~m~o~:cbr~te- 
sterol to bile acids where several of the expected i n t e r m e d i ~ e s a a ~ ~ ~ l e t ~ a b -  
sorbing. For example, using this thin-layer technique c o u p l e d : t o a u l ~ ~ C O l U m n  
method it can be shown that  incubation of 7 a - h y d r o x y c h o t e s ~ e ~ b k ~ c e m ' a i ~ c e l [  
fractions of rat  liver gives rise to cholest-4-en-3-one-7~-ol ( c f . ~ : ~ ~  ~, :D_'t~n~,s- 
sON ~) with maximum absorption at 242 m~, while incubatiom > o f ~ : ~ ~ m ~ : l : ~ n e -  
7a-ol produces a more polar ultraviolet-absorbing substance ~ ~ n  
at 24 ° m~) which is possibly c h o l e s t - 4 - e n - 3 - o n e - T a - 2 5 ( ? ) - d i 0 ] . ~ ~ r ~ t _ h o c ~  
incubations can be carried out with very small amounts,  in son~:aass£~tss~o__5:=~ 
of substrate either unlabelled or labelled with t r i t ium and~dae :==lmn~o&th~  reac- 
tion detected and quant i ta t ively  estimated. These subst_ra*_es:,~ ~ t ~ s c a m m ~  
be separated as quickly or in such small m o u n t s  using c o n v e n * i ~ u k l : ~ ,  

The method can be made more specific by varying the ~ m ~ ~ n ~ ~ -  
violet light used to i l luminate the plate. High-intensi ty u l t r a v i ~ l e ~ s ~ r e s ~  
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are reqlfired for this  purpose  because the  energy  of the  monochroma t i c  light emerg ing  
mus t  be considerable  to i l lumina te  effectively even  small  plates.  

Using a hydrogen  lamp,  subs tances  which m a x i m a l l y  absorp t ion  at  2o7 mt~ such 
a:s cholesterol  and  7a-hydroxycholes tero l ,  can easily be detected.  Thus  by  us ing a 
series of .interference filters in the  range 2oo-3oo mtz wi th  a hydrogen  source, this  
m e t h o d  not  on ly  shows the  posi t ion of a subs tance  on the  p la te  b u t  indicates  its 
u l t rav io le t -absorb ing  proper t ies  and  thu_~ gives in fo rmat ion  on its possible molecular  
s t ruc tu re .  

Department  o f  Biochemistry,  
Universi ty  o f  Edinburgh,  Edinburgh (Great Bri tain)  

G. S. BOVD 
H. R, B. Hv/TOX 

j .  w sz.as~., j . . 4 m .  Chem. Sot., 70 (t948) 3630. 
t j .  G. KmCH~ER, J. M. MILLER A,~D G. J. KELLAR, Anal. Chem., z3 (105tJ 42o. 

K. YA-XtASAKL F. NOOA AND K. Srtt.~IIzw, J. Biochem. Tokyo, 46 (IOSO) 739- 
i H. DANIELSSON..4vkiv Kemi, 17 (1961)363. 

Received N o v e m b e r  IOth, I96Z 
Biochim. Biophys. A cta, ~,0 ( ! 963) 4 t 9 -4 'o  
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The effect of thyroid hormones 

on oxygen consumption of |solat~J horse leucocytes 

As pa r t  of a con t inu ing  s t u d y  of the  effects of t hy ro id  ho rmones  a n d  their  a t t e n d a n t  
molecular  a l t e ra t ions  at  var ious  levels of biological organiza t ion ,  we have  s tud ied  
the  oxygen consumpt ion  of isolated horse-blood leucocytes.  Previous  s tudies  have  
ind ica ted :  (I) a correla t ion of 0 2 c o n s u m p t i o n  of h u m a n  leucocytes  wi th  the  thyro id  
s t a t u s  of the  donor  ~,2 (2) increased leucoc3"te O 8 c o n s u m p t i o n  af ter  a d m i n i s t r a t i o n  in 
vivo of t h y r o i d  ho rmone  s and  (3) response in vitro to  t r i iodo thvroace t i c  acid of 
myeloid  leukemic  lettcocytes 4. 

This  repor t  deals wi th  a p r o m p t  increased Oe c o n s u m p t i o n  of horse leucocytes  
by  add i t ion  in vitro of L- t r i iodothyroacet ic  acid and  a lesser and  delayed increase with 
L-th~lroxine a n d  L-triiodoth_vronine. 

Leucocytes  were ha rves t ed  from 4 1 of horse blood by  the  m e t h o d s  of M,~t:pIx ~. 
avo id ing  the  addi t ion  of any  subs tance  o ther  t h a n  crys ta l l ine  hepar in ,  yie lding 
O.8-1Om-3.2-I0 l° leucocytes  con ta in ing  less than  I e ry th rocy t e  per  15 leuct,cytes. 
The  O ,  c o n s u m p t i o n  of I o - r o ~ - 2 o - I o  ~ leucocytes was de te rmined ,  in t r ipl icate ,  by  
s t a n d a r d  m a n o m e t r i c  t echniques  i m m e d i a t e l y  af ter  p repa ra t ion  and  af ter  s torage at  
o = for 4, 24, and  48 h (expressed as tzmoles O 2 consumed  per  h per  IO 1° leucocytes).  
Thyro id  hormones ,  solttbilized in 2-3  drops of N a O H ,  were added  just  before the  
run  or  f rom the  side a r m  af ter  I5 -min  equi l ibra t ion.  

In K r e b s - R i n g e r  phospha t e  media  6, Oz consuanpt ion ranged  from 33.2 to  
91.5 t, moles O2/h/xot° leucocytes,  ave r ag ing  55.0 :ff x5.8. Sugges t ive  increases were 
obserx-edwith thy ro id  ho rmone  add i t ion  (2-IO-*-5- Io-*M) bu t  were small  and  var iable  
(9 to  z2 % wi th  t r i iodo thyroace t ic  acid, o - I o  % wi th  t r i iodo thyron ine  or  thyroxine) .  

I n  subsequen t  runs  using a buffer  m e d i u m  devised b y  DICKENS AND SALMONY 7 

{see Tab le  I) O., c o n s u m p t i o n  was s t r ik ing ly  h igher  (from 98.6-2z5 #moles  0 2 / h / I 0  ~° 
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