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Plasma corticosterone Ievels are relatively low in common laboratory animals.
Fluorimetric techniques are simple and reliable when the plasma eontains a normal
amount ol lipid. The corticosicrone concentration in rabbit plasma is in the range of
-5 pg per 1G0 ml. The normal nmiean value for total lipid is about 300 mg per 100 ml
and this level may be ter times higher in ammals that have been adrenalectomized or
bled daily. and even higher in cholesterol-fed animals. Several methods have been
described for avoiding the influence of interfering lipids when corticosterone is deter-
mined. Purification by two-dimensional chromatography is excellent but allows not
muore than one determination per plate: therefore. a simultancous standard cannot

- be run. We describe in this paper a simple and effective method that has the advan-
tiages - of two-dimensional chromatography but also pt,l‘ﬂ‘ll[b the determination of
several samples on the same plate. '

EXPERIMENTAL

Appararus

A Desaga (Heidelberg. G.F.R.) applicator was vsed fo coat the 20 = 20cm
ehiss plates with sitica gel H (Merck. Darmstadt. G.F_R.). The samples were applied
with a Manosiat microburette on the activated plates (0.5 h at [00°). The plutes were
developed horizontally in a Desaga ~Sandwich™ chamber. Corticosterone was made
visible on the plutes with iodine vapour in a special Plexiglass box made in this
[akoratory (Fig. 1),

Spectrofluarimetric readings were made with a Salus spectrofinerimeter. All
glassware was washed with detergent. rinsed with ethanol and dried before use.

Rt'aﬁcms :
Analytical dmd&. n-hexane, cyclohexane. ethyl acetate. toluene. chloroform.
sulphuric acid and 0.1 N sodinm h_x droxide solution were used. Methanol. ethanol and
methylene chloride were freshly redistilled before use. The fluorescence reagent was
that of Zenker and Bernsiein®. Corticosterone standard was purchased from N.B.C.
(Cleveland. Ohio, U.S.A.). The standard solution was prepared in ethanol (10 gg per
100 mi). This stock solution was diluted with water just before use so as to contiin
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Fig. L. Apparatus for the localization of the conventrated corticosterone standard. o Portion of the
plate conminiez concentrated siandard placed in the fodine vapour: b Plexiglass partition: ¢ portion
of the plate containing experimental samples, blank and diluted standard: d, portion of the phate o
wiich the first two developments were carried out. The sthica gel bos been remosed, :

005 or 0.1 ge per 100 ml and T ml was treated as the p]d‘slll.l The siltcw gel Howas
wasfied w u"t warm methanol and drlcd before wse.

Extraction
A l-ml volume of plasma and 10 mil of methylene chloride were shaken with o .

Vorrex mixer. Following centrifugation. the organic phase was mined (alter separation)
with 0.2 ml of 0.1 v sodium hydroxide solution. then washed with 1 mi ot distilled
water. The methylene chloride extract was separated and evaporated to deviess umder
o stream of pitrogen. Diluted standard solutions were extracted by the same proce-
dure, The dry residucs from plasma. standard and blank extracts were dissolved in 30
#l of methylene chloride.

Chromuatograpliic procedure

The plates were activated at 110 tor halt an hour. The samples were spotted on
a hine in the middle of the plate and not at the botiom. At one end of the middle
starting line. a 10-100-fold concentrated solution of corticosterone was spotted. This
spot allowed us to detect only the concentrated standard and to avoid contact of the
whole plate with the iodine vapour (Fig, 1), To facilitaie scruping. the silice gzef was
previously divided into 2-cm lfanes before spotting. '

Three successive developments were then L..H'I'll_d. out using the lullu\\ ing
systems: :

System [:  p-hexane-cthyl acetate (4:1).

System I: <thyl acetate—cyclohexane—toluene (10:10:1).

Svstem 111: ethvl acetate—chloroform—water (90:10:1).

After each development. the plate was dried caretully at room tunpgnuun.
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The first two developments ran in the same divection. their aim being to elimi-

nmite most of the non-corticoid substances {Fig. 3. Then the silica gel was removed

~from the tfront approximately 1 cm from the spotted siarting line. The cleared area was

washed with cthauol and covered with filter paper previously washed with solvent svs-

tem LiL After a {80 rotation of the plate. the third development was carried out in a
direction oppusite to the lirst two. the lilter paper starting the solvent flow.
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Fia, 2, Feo-dimensivnai thin-kyer chiromatogram, ‘The arrow indicites the initial starting line. FThe
sipnples were spotied o o omeddie hoe, | AMinture of lipid standards tecithin, cholesteral, -
vhoeerides, chalesterol esters)z 2 phsn evtrwer of normad rabbit plus corticosterone (5 pg):
Sand 6 . phsema estroact of aombliat oo gl cholfesterol dictz 4 corticosterone standard (3 g
plisma extniiet of - noraal mmbbies 7 concentritted corticosterone solution vsed for localiza-
tion by jodine wpour, Atter the first teo developmetts most of the non-corticoid substances were

"4

elisninitted.

AT the end ol the East development. the corticosterone ran 3 om drom s seart.
W Jocalized the steroid by means of lodine vapour. which was allowed 1o contact
the plate only in the region accupied by the concentrated corticosterone standard.
Atlter localization, the corticosterone arcas were seraped off and extracted with metha-
nol. ' :

RESULTS AND DISCUSSION

The method give good accurney and reproducibiliny when the coneentration
i plasma was above 002 ge'ml A standard solution was prepared Lo contain 0.035
ge’ml: one aliguot was measured by the direer fluorescence method and another by
the chromatographic technigue deseribed here. The first method (tive determinations)
save results averseing 77 - J(standard error) Huorescenee units, while live determina-
tions using the chronciographic method gave an average of 86 - 7 fluorescence



G0 . MNOTES

tenits. There was no statistical difference (Student £-test) between the avernges {or the
two techniques. ,

The chrommatographic techmque was used with rabbits on a high cholesterol
dict. After a few davs on this diet. the spectrofivorimetric assay gave irregular and un-
usually high values for corticosterone (higher than 20 ug per 100 ml of plasma): with
our technigue we found the values shown in Table 1.

TABLEL

FLASMA CORTICOSTERONE LEVELS {2 PER HOD ml) IN RABBITS ON A HIGH CHOLES-
TEROL DIET :

Rubbit No. Before dice Dict for | week - Dicr for 15 days to 2 mionths
1 3.3 4.5 s

2 23 33 Trace

3 30 100 12 -

-4 33 0 20

To conclude, the method described permits the separution and determination
of less than Q.03 pg of cortivosterone. [t-gives results as precise as those of two-
dimensional chromatography. In addition. it permits three samples plus 2 standared
to be assaved in duplicate on a single phate.
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