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CAPXLLARY GAS CHROMATBGRAPHIC STUDIES OF CHOLESTEROL 
BIOSYWFHESIS IN RATS TREATED WI-IX EGYT-1299 

&fA TOMQRI, EVA ORB.&4 and ANDREA MADERSPACH 
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SUMMARY 

Choksterol and desmosterol concentrations were assayed by high-performance 
capikry gas chromatography_ Pt was established that no toxic desmosterol aam- 
IIiUk&iOiZ ~ccumcd either in the serum or Liver of rats receiving EGYT-1299 treat- 
ment. Desmosterol accumuIation induced by triparanol was reduced by the agent 
at doses ten times lower than Atromid S; consequently its cholesterol lowering 
effect may be attributed to interference with cholesterol biosynthesis. 

INTRODU~ON 

Recent hterature data1 confkm the close relation, presumed for two decades, 
between high cholesterol levels in serum and myocardid infarction, coronary dis- 
eases and arteriosclerosis. 

It was the objective of the present experiments to elucidate the mode of action of 
EGYT- 1299 @is (ChIorophenoxy) acetyyi urea] in the regulation of sernm cholesterol 
levels. For this purpose, several methods are available; radioact&?, colorimetriti 
and gas chromatographk? -5. In previous trials it has been established6 that this 
reagent exhibits its hypolipidemic e&x% at lower doses than Atromid S_ 

IQ the present studies we needed to establish whether the cholesterol reducing 
substance is inducing desmosterol accumulation in the Serum and Liver of test 
animals, and to elucidate by means of the non-isotopic desmosterol suppression 
technique’ whether cholesterol reduction is due to inhibition of cholesterol biosyn- 
thesis. The desmosterol (24-dehydrocholesterol) and choksterol levels of biological 
samples were assayed by gas chromatography (CC) which is a most suitable method 
for the separation of these closely related substances whose structures differ only by 
a single double bond. 

ExPERlMENTAL 

Silyiating reagents BSTFA and TMCS were supplied by Pierce (Rockford, 
RI., US-A_); XE-643 and QV-17 stationary phases, the carrier Gas-Chrom Q (80-100 
mesh), cholesterol and desmosterol standards by Applied Science Labs. (State 
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CgEege, Pa, U.S.A.); chokstane by Sigma (St. Louis, MO., U.S.A.); Atrornid S 
by 1a-a (&&Cd&&d, &tXt &&&‘k). TripilE2ild Wm ip gift froUl itiGht%XdSO~ 
Merrel (CinciMati, Ohio, U.S.A.) and EGYT-1299 was synthesized by Egyt Phar- 
maceutiical Works (Budapest, Hungary). The petholeum ether used in the extractions 
had a b-p. oF30-509 The glass capillary cofrlmns (50 ft. x 0.25 mm and 60 ft. x 0.25 
nun) packed with the stationary phases Pz-170 and OV-101, respectively, were 
prep&d by the Research Laboratory for fnorganic Chemistry, Hungarian Academy 
of sciences (Budapest). . 

Cholestane in&ml standard (174 pg) was added to 1 ml of serum or 
OS g of liver. Serum samples were .saponified for 1 h at 37”, and liver samples 
for 2 h at 100” witb 15 ml of ethanol& KOH [lo N KOH4ry ethanol (1 :I)$ 
Since both total cholesterol and desmosterol levels had to be detected saponification 
was controfkd by thin-layer chromatography. The extracts were spotted on Kieselgel 
G plates (20 x 20 cm), and the plates developed ira the solvent system hexme- 
die&y1 ethes4omic acid (120:30:3). Visualization was carried out with a 0.06% 
FeCI, solution (glacial acetic acid-suIphuric acid-96% ethanol). After hyciroIysis, the 
serum and liver samples were extracted with petroleum ether (3 x 15 ml), and the 
petroleum ether phase concentrated to 10 ml. An aliquot of this concentrate was 
placed into a tightly piugged PTFE vessel having silylated wails_ The organic layer 
was evaporated under a current of nitrogen, and the residue silylzted‘ with a 
mixture of BSTFA and TMCS (80 yi x 5 ~1) for 30 tin at 60”. An aliquot (1 ,ul) 
of this sample was injected into the evaporator, or, in the case of a capillary column, 
on the giass solid injector. 

Gas-liquid chmnatqgrapi~y 
Experimenti conditions are summarized in Table I. 

A calibration curve was determined on an OV-101 glass capillary coiunm (D), 
and the detector responses studied for both steroids at the experimental conditions 



applied (Fig. 1). The linzar responses obtained enabfed quantitative assays of bio- 
logical samples. SirniIar linear responses WAR achieved when coluruus A, B and 61 
vvere employed. 

RESULTS AND DISCUSSION 

preiiminary runs were czrried out 0f.l statioilaxy phases of ciiaxent dzctivities 
for the qmtitative assay of cholesterol and desmosterol in biological samples to 
deterurine the best experimental conditions. The studies were then extended to glass 
capirky cobmms. The main characteristics of both packed and capilhy columns 
are s7uhzkd in Table II. 

EEL.ATlVJS EEENiON OF .SIEFtOL TMS ETHERS USmG CHOLESFANE AS REF- 
E.REN~ !3JBSTANCEE PEAK RESOLUTION VALUES AND NUMBER OF JZFECXIVE 
TEEmtETIcAL PLATEis 

co_m$vutrd Liquidphcre 

c3IokseroI 2.04 2.36 1.71 1.70 
3-TMS 1.21 1.66 7.90 43 

DeiraGsrcrol 248 285 211 1.80 
3-n&s 8w 850 886 anI 

ChOIestane l.t?D 1.00 1.00 1.00 

All data for the OV-101 capillary column in Table Ii were measured at au 
isothermsl cohunn temperature of 240”. In column C the linear flow-rate was 
30.24 cm/set, and in column D 20.43 cm/see Analysis time was proportionally reduc- 
ed at higher flow-r&es, as was the number of theoretical plates. Nonethekq peak 
resolution V&ES, listed in Table II, were till satisfactory and the utilization of 
hi&i flow-rates not only resulted in shorter analysis times but also allowed the 
analysis of high-boiling steroi TMS ethers at relatively low temperatures. 

For the assays performed on @ass capillary columns, a variety of sample 
introduction systems were employed: in coiumn c the split system, and in cohmn 
D the glass solid injector designed by Van den Berg and Cox6. Although iu pre- 
bminary expe~tients both systems provided n&y identical resuks, the glass solid 
inje&or was considered more advantageous since in this case the entire sample could 
be submitted to analysis. Due to the bigb boiling points of the compounds, no 
losses occurred during evaporation. By evaporating the siIy&ing agent the cohrmn 
also bezzme more dmabte. Tl~e desmostero! content could PK de*& with h&h 

sensitivi~ by applying the glass solid injector, and the limit of desmosterol detec- 
tability in bioIogical sampl es was 1 ng. AU the folIowing assays whiz carried out on 
a glass capillary column lined with OV-101, and by use of the glass solid injector. 
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Fig_ 2. Gi?Js-lQd cllromatogRm of a rat serum sample after extsaction. peaks: 1 = cho-; 
2 = cfiokstcrol TMS; 3 = desnostcrol TMS; 4 = lmkkn~ suw. Expedxmti condi- 
ti~forHssayscarricdoutoncoiumnsA.CandDareasinTabIeL 

Fig. 2 shows cbromatograms obtained with packed and glass capillary columns 
which yielded a variety of information about biolo@cal samples at nearly identicaI 
periods of time. 

In the first set of experiments groups of CFY male rats (ten rats each) were 
treated orally for IO days with EGYT-129!9, Atromid S and triparanol at the doses 
listed in Tables III and IV. On the eleventh day the animals were bled to death, 
their livers removed and the cholesterol and desmosterol levels of the serum and 
Iiver determined (see Tables III and IV). It is well known that triparanol reduces 
cholesterol levels by inhibiting d2%lehydrocholesterol reductase which catalyzes the 
conversion of desmosterol into choIesterolg_ Since desmosterol cannot enter the 

TABLE III 
CHOLESIEROL AND DESMOSFEROL EXTRACTED FROM RAT SERUM AND AS- 
SAYED ON AN OV-IO1 GLASS CAHLLARY COLUMN 

_ 
Expuumntal coditios~~ as in Table L Ten test anhaIs_ 

t2mtrol 1138 111.5 - 
EGYT-1299 30 714 159’ - 

AtmnxidS MO 642 159.8’ - 
Tripann 25 475 100.9” 406 104.8 

l p <o.ool. 
“p < 0.01. 
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CEO-OL AND DESMOSTEROL ExnUcrEDFROMRATLIVERANDAssAYED 
ON AN OV-101 GLASS -m-Y COLUMN 
EtpaimcntalCo&it&B~inT&kLTeil&St&I%Zk. 

CJntrol - 2850 114.4 - 

bGYT-I299 30 381.4 - 
AfnxsidS 300 2510 367 - 

Trip2mlaof 2s 1296 116’ 1066 152.6 

l p < OJ?Ol. 

organism from outside its assay is suitable for the diEierentiation of cholesterol 
originating from interal and external sources. According to the results in Tables 
III and IV, free serum cholesterol levels are reduced by ECZT-1299 and Atromid 
S by 37 and 43%. Similarly to Atromid S, no desmosteroi accumu!ation was in- 
duced either in the serum or in the liver by EGYT-1239. 

In the second set of trials triparanol was adminintered in combination with 
both EGYT-1299 zad Atromid S. The experiments were carried out to con&m that 
EGYT-1299; similarly to Atromid S, is exerting its cholesterol reducing effect by 
&&tiering with cholesterol biosynthesis. According to the desmosterol suppression 
technique’, the serum desmosterol level may be used as an index of endogenous 
sterol production. This was verikd as follows. In rats treated with tripannol, 

TABLE V 
CHOLESlEROL AND DESMOSTEROL EXTRACTED FEtOM RAT SERUM Ah?, AS- 
SAYED ON AN OV-101 GLASS CAPILIARY COLUMN 

. 

Triparm 25 475 109 406 104.8 
T&mumlf 25iM 299 KlO.4” 202 46” 
EGYT-I2B 

Trip2mxsf 25+:00 291 69-7 l 206 324” 
Amnnid S 

*p < 0.01. 
l -p < 0.001. 

TABLE VI 

CHOLESTEROL AND DESMOSIEROL EXTRACTED FROM RAT LIVER A= AS- 
SAYED ON AN OV-101 GLASS CAPILLARY COLI.B¶N 

ExpimcntzlccndftiomarinTabkI.Tcntcstanix&s. 

TriwnnoI 25 12% 116 1066 t-CT6 
Tripaaw1-t 15~30 1442 
EGYT-1299 

138-8 1012 189.2 

Tripairircl + 25 f MO 1176 277 880 El&4 
~4trcinid S 
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which inhibits ffie destmsted-cholesterol conversion step, choksterol biosynthesis 
was GindmeousIy bbcked by chokterol f@ng, when. no desmosterol could be 
detect& in the serum of the animals. The data in Table V show that desmosterol 
semm levels are lowered by the coinbied treatment of EGYT-1299 + triparm 
corn- to controls xceiving only tiparanol, while those of Table VI demonstrate 
that no timat change is induced in the liver compared to those of the controls. 

It was shown on the basis of data assayed ia the semm that EGYT-1299 is 
exacting its cho!estemI reducing eB?azt by iaterking with chokskrol biosynthesis 
prior to the desmosterokholesterol conversion step. 
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