
Diriilg ir~f investigation of the bilkry metsbdites of [4-‘*C&stosterone 
(“C-T) and [7-3H]testosterone-17-sulphate CH-TS) in the ratj we observed that use 
of the X4D-2 resin as a means of separating steroid conjugtes from rat bife resulted 
k relatively poor recoveries of the radioactivity in the methanol fraction, whereas the 
bifiary metabalites of E1,2-~H,ftestosterone-r7-_gIucosiduronat f3H-TGA) in the rat’ 
usrr~ify gave more than 90% recoveries employing the same method. In the latter 
study 3ZI=TGA was ImetzboEized predominantly to Cl@, steroid monogiucosiduron- 
ates. En cantrast, ‘K-TS was biotransformed mainly into Cl@, and polar hydroxylated 
steroid (CIyOZJ Gig&, etc.) diconjugates (mos6y its disufphates). Simultaneously 
administered 14C-T, which was metabolized to CL402 and p&r hydroxylated steroid 
conjugates, afi?orded relatively poor recoveries usin, w the XAD-2 resin method. Thus, 
the &creased hydrophik nature of the W-TS and “C-T metabolites due to hydroxyl- 
ation of the steroid moiety a&./or to diconjugation might reduce the affnity of these 
conjrrgates for the XAD-2 resin. 

& the present str_&j, the bifiq metaboIi:es of 3H-TS and ‘T-T ;r the rat were 
obfzined by Sepbadex LH-20 colrunn chromatography. These bifiaw metabofites 
were not adsorbed completely on the l&W-- 9 resin and nodifled procedrrres are de- 
scribed for their improved recovery from the resin. 

L”C-T (activity, 20.2 mCi@moIe), 3H-TS (25 Ci/mmcie) and jK-TGA (45 
flI/mmoIe) were purchased from New Engfand K&ear, Boston Mass., U.S.A. Detaik 
of the grade, source and preparation of reference ., steroids and reagents were reported 

PreviowEy5. AmberIite XAD-_ 7 r&a (P-ohm & Haas, Philadelphia, Pa., U.S.A.; Io# 
2 dry weight) was suspended in methano! and packed on to a coknn (700 X 20 mm 
I.D.) as 2 slurry. me resin lvas lv5_ash& with 2 I of rrrethanol 2nd subsequently with 
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2 i af distilled water. Sepbadex LH-ZI @%xmacia, UppsaIa, Swede21 was processed 
as described by Laatika*hen and Vihko”. 

A mixture of T--F @A_ , : &i,. 27 m&S) an& %I-TS Cl.55 $X,27 nmoks) was 
administered intr2peritoneaELy to male 2nd femaie rats of the W&tar strain which 
weighed 250_3of! g and b2.d bif&y f&As. The bi&zry metabofites, rang&g from XJ 

to 73 y/, of the injected dose* we?e chromatogaphed art a column packed with Sephades 
US-20 and -afforded mono@ucosiduronate CrZ, 0.9-1.3 %; lSC, 22 T&9 monosrrlphate 
(3H: 6--tie/O; lzCz 1 L-25 “/$ and diconjugate (%I, 20-47 7;; IT, 9 %) fractions as de- 
scribed earlier’. The v&es in parentheses were calcukited from the injected dose. 

EacE conjugate fraction was evaporated, dissoEved in IO ml of d.istilIed water 
and passed through a cofumn packed with AnberEite XAD-2 resin. The cohmm was 
nashed with &Xl, 200 or 100 ml of water, followed by eZut.ion with 400 ml of nieth2noI. 
The diconjugates were solvolyzed in acidified e+&yl acetztte and the liberated stemids 
were examined by thin-layer chromatogaphy (TLC) 011 plates coated with s&a gel 
GF (E_ Merck, B.rmstadt, G_F.R_). The solve& was chloroform-acetone (29:i) sod 
the procedure was as described previouslyS. Radioactive zones were detected W%I a 
Packard Model 7201 2utoscazlEerS scr2ped and duted withmethanol. The radioactivity 

was counted with an AIoka LSC-502 liquid scinri~atiom spectrometer in a fofuene 
medium 2s reported previousf>fi”. Chloride was determined by the siEver nitrate 
method’. hTre2 wtzs determined by the diacetylmonotie methodg. 

As 2 standard procedure for the separatioa of steroid coEjjugafes, we empfoyed 
t&e following condition: the cohmm packed with Amberlife XAD-2 resin fH?O & uras 
washed with &M ml of dist2fled water followfng adsorption of the steroid conjugates 
and then elated w+th 400 mt of methanol. Each conjugate fraction was processed by 
this procedure and typical recoveries of the radioactivity in botk aqueous and 
methanol fractions are shown in ‘Fable I. Thus, it was apparent that the &conjugates 
were not adsorbed compfetely OE the X4D-2 resin, in comparison With other conjugate 
r”ractions. In order ~0 obtiiri int’omation conceL~ing the nature of the &conjugates, 
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~&x aq*eO’s and plefianol fractions wws SdVoIy&, extracted with ethyl acetate 

and exam&d 5Y TLC- NO substantial diKerences were obsenred in thek hydrolysis 

rat-. fn thk mid? rat> CCL 95 7; of the hydrogen-3 and 74 yO of the carbon-14 in both 
fractions were extracted with ethyl acetate. The corresponding values for the female 
rat were <a- 73 and 647; revectivefy. TLC examination of the liberated steroids eve 
Ihe following resufts. The aqueous fraction from the m&e rat demonstrated the 
presence of metabofiks corresponding to polar hydroxylated steroids CH, 24 “/, ; IJc, 
68 7:) and So-androstane3$, I7&diol (3H, 63 7;; “C, IO%), whereas the methanol 
hcti~n @We polar h.droxylated steroids (VI, I i %; I;C, 66 %) and S&ndrostane- 
3/&17@-diol(3H, 80 7;; “C 17 %). TLC examination of the aqueous fraction from the 
femaie rat showed the preience of po!ar hydroxylated steroids (3H: 54%; 
and 5a- androstane3o, I?‘@-dial PI-Z, 34 %; 

‘T, 43 %) 
IT, 36 o?>. metabotites corresponding to 

poI.zr hydroxylated steroids CH, 42%; “:Cz 41%) and 5a-androstane_3cr,lSP_dioZ CH, 
45 “4; %, 3404) being isolated from the methanol fractcon. These results con&m the 
incomplete adsorption of C& and polar hydroxylated steroid diconjrrgates on the 
X.&B-2 resin. 

In order to improve the recovery of the diconjugates, the X413-2 resin was 
washed with 200 ml of distilled water, followed by elution with 400 ml of methanoI. 
Typical recoveries are given in Table II. T~IIS, <he diconjugates with relatively poor 
recoveries ran&g from 64 to 71% with the standard procedure were recovered to the 
extent of 75-85 % using this modified procedure. For comparison, “H-TS (20.200 dpm) 
and SK-TGA (22,~ dpm) were treated by this procedure and these monoconjugates 
provided 99 % recoveries_ Additional studies were then made with sodium chloride 
a& area in order tu determine to what extent inorganic and organic compounds were 
eluted in the methanol fraction. Each 100 mg of sodium chloride and urea was treated 
as above. Determination of these compounds revealed that they were recovered 
qua&&&&y in the aqueous fraction. Thus, the reduction in vobne of water from 
@g to 200 m: should have little inffuence on the contaminations by inorganic and 
or-anic compounds. ?&gh recoveries of the diconjugates were obtained on washing 
rhe =D-2 resin l&h Em ml of distilled water, folIowed by &tion with 400 ml of 



methanai (Ti&Ee II). Kcmwer, 4% of the sodium chloride and 23 7: of tile Urea ZP- 
pexed in the Ene*&znot f_~CticlIL These resub demonstrate that Ok RdUC~Oll in 
vohmze of water rest&s tn z conveniem procedure for recovering -i-lie dicunjugates 
from the X.f)-2 resin, zdthough some contamination by hor&c and or-&c com- 
porrndsis ~e~tabie.Howe~er,~emo~edpraced~~sfio~ldbeespecialIyapplieabfe 
to tht exttactiorr of steroid diconjugates from sodirtm chloride solutions foilowtig 
Sephadex IX-206 or DEAE-Sephzdexg column chromatography of steroid conjugates, 
w&h emplcys 0.01 M sod&m ch&xide as soivent or .z Q-O.8 34 sodium chloride ,ga- 
die& as tie moving solvent phase. 
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