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SUMMARY 

A high-performance liquid chromatography procedure was established to 
measure 7-dehydrocholesterol (7DHC) in the blood. Interference studies were per- 
formed using 20 similar compounds likely to give analytical errors. 7DHC was ex- 
tracted with a methanol chloroform mixture. Extraction recoveries were reproducible 
and acceptable, with low methodological variations from batch-to-batch. Results 
show that 7DHC is not detectable in the blood, contrary to the previous reports. 
Possible explanations for its absence in the blood are: (1) it is confined to the skin 
and is not present in the blood in this form; (2) because the molecule is labile, it is 
destroyed by the methods applied; (3) previous reports on 7DHC levels were based 
on non-specific methods. 

INTRODUCTION 

7-Dehydrocholesterol (7DHC) is the precursor of vitamin D3 (cholecalciferol) 
and is found in the skin*J. Transformation of 7DHC results from the action of 
ultraviolet radiation of 280-320 nm wavelength3. The newly synthesised vitamin D3 
is then transported into the blood, bound to vitamin D binding globulins; in the liver, 
it is hydroxylated to form 25hydroxy-vitamin D3 (25-hydroxy-cholecalciferol)4. A 
further hydroxylation occurs in the kidneys to form 1,25-dihydroxy-vitamin D3 
(1 ,25-dihydroxy-cholecalciferol)s, the active form which has been shown to be a hor- 
mone6. 

Deficiency of vitamin D causes rickets in children and osteomalacia in adults’. 
Relatively large amounts of 25hydroxy-vitamin D are found in plasma and therefore, 
easily measured. Measurements can be helpful in identifying vitamin D deficiency, 
for example, in house bound elderly patients 8. However, assays of plasma 25hy- 
droxy-vitamin D provide no information about the cause of vitamin D deficiency. In 
patients with intestinal malabsorption vitamin D deficiency occurs despite apparently 
adequate exposure to sunlight. It seems possible that such patients lack not only 
vitamin D but also the precursor 7DHC. Such a hypothesis might be confirmed by 
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demonstrating low 7DHC levels in plasma in these patients. This paper reports the 
establishment of an assay for 7DHC based on high-performance liquid chromato- 
graphy (HPLC) and attempts to determine the levels of 7DHC in human serum. 

MATERIALS AND METHODS 

A Du Pont (Wilmington, DE, U.S.A.) HPLC system was used for measuring 
7DHC. It comprised a pump (Model 848), detector (Model 837) and an elution 
gradient accessory. Zorbax-Sil (25 x 4.6 cm, 5 pm packing) was used. All analyti- 
Cal-grade reagents and other chemicals were purchased from Koch-Light (Edinburgh, 
U.K.) or Sigma (Poole, U.K.). 

Using the gradient-elution accessory, hexane-dichloromethane-methanol 
@0:20:0.7) was shown to elute 7DHC from a Zorbax-Sil column. This isocratic phase 
was used at a pressure of 1000 p.s.i. to detect 7DHC at 282 nm (wavelength with 
maximal response) at a retention time of approximately 1 l-12 min. Many substances 
were examined as possible internal standards; these included lanosterol, stigmasterol, 
thymol, ergosterol, and sitosterol. Repeat injections of 7DHC were made on the same 
day and on consecutive days to determine the variations in retention time and in 
detector responses. The sensitivity of the detector was checked by injecting decreasing 
quantities of standard 7DHC prepared in the mobile phase. 

7DHC was extracted from serum from 15 normal subjects (age range 20-34 
years) and from six patients with hypercholesterolaemia using the Bligh and Dyer 
procedureg. Prior to extraction, 0.5 ml serum or plasma was mixed with 0.5 ml dis- 
tilled water and allowed to equilibrate for 5-6 min. This was followed by the addition 
of 1.25 ml chloroform and 2.5 ml methanol and mixing. The mixture was allowed to 
stand for 30 min. The extraction was then continued by adding 1 ml distilled water 
and 1.25 ml chloroform. After mixing, the tubes were centrifuged for 15 min at 2000 
g at 4°C. The supernatant was aspirated and two further extractions were carried out 
on the residue, using the 2.5ml portions of chloroform. 

The combined chloroform fractions were dried in a rotary evaporator (37”C), 
and the residue was dissolved in 50 ~1 mobile phase. This sample was then purified 
on a silicic acid micro-column (3 x 0.7 cm, mesh 325) before injecting it into a HPLC 
column. In order to eliminate phospholipids present in the extract, 10 ml diethyl 
ether was passed through the column, which was then eluted as stated above 

RESULTS 

The peak height was a linear function of the 7DHC concentration up to 60 
ng/ml with a sensitivity of less than 5 ng/ml at 0.001 a.u.f.s. Extraction recoveries of 
spiked serum samples ranged from 70 to 85 percent. Table I shows that the method 
was able to distinguish free sterols and vitamin D from its precursor. It is also clear 
that compounds likely to interfere with 7DHC were adequately resolved. The only 
exception was found to be ergosterol. Although tymol does not resemble 7DHC 
chemically, it was chosen as an internal standard because its extaction properties and 
retention time were similar to those of 7DHC and, more importantly, it was so 
considered because it is not found in the body and is unlikely to be prescribed as a 
drug. This last qualification is very important in any new assay; it is highlighted by 
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Fig. 1. (A) Chromatogram of serum spiked with 7-dehydrocholesterol and with thymol as an internal 
standard. (B) Chromatogram of a standard solution containing internal standard and 7-dehydrocholes- 
terol. 

DISCUSSION 

Our method was able to isolate 7DHC without interference of the compounds 
tested. Only ergosterol was eluted with the 7DHC peak. Ergosterol is the correspond- 
ing 5,7-diene of vitamin DZ: our method is therefore unable to resolve compounds 
with similar B-ring structure. Since it is unlikely that ergosterol would be present in 
blood no modification to the assay was made. 

Results of our HPLC method show that 7DHC is not detectable in normal or 
hypercholesterolaemic serum or plasma in man. The latter was so chosen because 
7DHC is an intermediate in the biosynthesis of cholesterol as well as of vitamin Ds. 
Data from our study are consistent with the observations of GaylorlZ but not with 
those of others13J4. Koehler and Hilli found that 7DHC is present in appreciable 
quantities (2-7 mg/lOO ml), both in normal and in patients with pathological con- 
ditions, but their observations were made by the use of a non-specific calorimetric 
method. Such methods also measure fast-acting sterols, including d ‘-sterols that may 
be present in human serum15. 
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Possible explanations for the absence of 7DHC in plasma are that it is confined 
to the skin and not released into the blood. On the other hand, it is possible that 
7DHC is present in the blood, but only as a conjugated compound. If this were the 
case, it would be necessary to perform further experiments to hydrolyse the sample 
before repeating the assay. Lastly, it is possible that the B-ring of the 7DHC molecule 
is so unstable under the conditions employed in our method, that the molecule breaks 
down into various possible photoisomeric products, as observed in in-vitro experi- 
ments. However, this is unlikely to be the case, since we were able to recover the 
spiked 7DHC standards by using the same procedure. 
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