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PREAMBLE

Pregnanediol (5B Pregnene -~ 3 X - 20X - diol) is the chief urinary
metabolite of progesterone, and as such is important in that variations in
its concentration reflect variations in progesterone secretion. REstimatiohs
of pregnanediol concentration are therefore of considersble interest tc the
obatetrician and gynaecclogist.

Pregnanediol was first identific .n the urine of pregnant women in
1929 by Marrian.(l) Nearly ten years later Venning(z) develcoped a method hy
which the glucuronic acid ester of pregnanediol could be extracted from the
urine and its concentration gravimetrically determined. Numerous variations
of the Venning theme were published in the next few years, each being claimed
by its authors to be an improvement on the original. Most of these involved
the estimation of the conjugated form, and it was a while before the advant-
age of estimating the hydrolysed aglycone was realized.

Hydrolysis, when it was practised, resolved itself into two methods -
namely, hydrolysis by heating the urine with a mineral acid, and enzymic
hydrolysis by incubation with beta-glucuronidase. Acid hydrolysis, while
producing a less clean hydrolysate, is more rapid and convenieni than enzyme

(3)

hydrolysis, and is used in the Klopper method which is presently the most
widely used method in c¢linical studies. Klopper employs a double chromato-
graphic column separation of pregnanediol fellowed by colorimetric evaluation.
Variations of Klopper's method have alsc appeared and not a few in-
vestigators have published comparisons of the various methods. Klopper
himself compared his method to certain other methods and conciuded that his
was definitely superior. Of the accuracy of the Klopper method there is no
doubt. Subseguent methods have proved more sensitive, tut in terms of pract-
icability Klopper's is the method of choice. As was pointed out with some
complacency, "practicability is most satisfactory, one technieian readily
performing some twenty determinations in one week.“(4)
In contrast to the flood of criticisms, comparisons, variations,
claims and counter-claims which accompanied the publication of the above-
mentioned methods, the thin layer chromatographic method perfected by

(5)

Waldi attracted very little attention. It is very much more rapid than

all other existing techniques, is very sensitive, specific and of acceptable



accuracy. In an attempt to ensure its usefulness for clinical and medical
research laboratories, the Waldi method has been marketed in 'kit' form.

It is intended primarily as a diagnostic aid in establishing pregnancy, and
ag such it might have enjoyed considerable application had it not been for
the advent of the immunological method of pregnancy diagnosis which is very
much more rapid. Nevertheless, the Waldi method, used purely as a means of
agsessing the pregnanediol content of the urine is extremely useful, and it
is the purpose of this investigation to establish this usefulness, especially
with respect to routine clinical investigations; The validity of some
diagnoses which are based on pregnanediol assay results; is also investigated.

As it is impossible to explain the significance or usefulness of a
pregnanediol assay without first explaining the functions of progesterone,
some time and space must be expended in a brief description, firstly, of the
role played by progesterone in the phernomersn of the 1 enstrual cycle,
and secondly, of its wvital importance in pregnancy.

It must be realized that progesterone is only one of the many hormones
involved in these events, but; in order to limit the introduction of extraneous
detail, no mention is made of the other hormonal participants except when
necessary for the understanding of the whole.

It may be mentioned here that much of the evidence that was used for
the elucidation of the functions and origins of progesterons, was derived

from gtudies of its metabolite, pregnanediol.
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STAGE THREEE -~ EVAPCRATING TO DRYNESS

The extract is evaporated to dryness on a water bath, preferably
using reduced pressure, The dry residue is guantitatively transierred to
a 10 ml tube using four portions of chloroform. The chloroform is removed
by evaporawion after which exactly 0.5 ml chloroform is used to dissolve the
regidue thus producing the finsl test solution which is to be applied to

the thin layer plates.

STAGE FOUR - SPOTITING THE PLATES

The Desaga miniset employs ridged glass plates (150 x 100 mm) as

(61)

described by J.M. Bobbit. They are coated with Silica Gel G (Mercik),

250 mu thick, and activated by heating at 110°C for half an hour., When

testing for pregnancy the following spotting scheme 1s recommended:
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where a= test mixture of dyes, b = urine extract, ¢ = Standard F.G.soln.
(0.1% P.G. in alcohol i.e. 1 ul = 1 ug P.G.).

The spotting may be carried out using a micrometer pipette or by
uging a2 capillary, depending on the degree of accuracy reguired. 4 dosage
gcheme for a capillary is included in the Desaga instruction sheet.

If a cycle rather than a pregnancy test is to be carried out, 50 ul
of urine extract are used instead of the 25 ul specified above.

The plate is developed in a gaturated atmosphere using as golvent
a chloroform : acetone {85 : 15} mixture. The proportions can be slightly
varied in order to ensure that the P.G. spot has an Rf of about 0.2,

Developing distance is 10 cm, which usually takes half an hour.

STAGE FIVE -~ DETECTING THE STEROID

The plate is sprayed with a 30% v/v orthophosphoric acid solution
until just transparent, and is then heated at 110°C until the layer
colour ig once again matt white. (10 - 20 minutes of heating)., The
pregnanediol is then visible under ultraviolet light (long-wave) as a
greenish-grey fluorescence. Its position may be confirmed by over-

spraying the plate with 1.5y phosphomolybdie acid in ethanol which cauges
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The Guronsan tablets were taken in the evening of day 2. Although
the pregnanediol concentration of the urine is higher on day 3 than on the
two preceding days of the test, the increase is not significant. It is no

more than might be expected in normal day to day variations of output.

(b) Administration of a diuretic

Urine was collected from a pregnant donor who, showing signs of
incipient odoema, was directed by her doctor to begzin a course of diuretics.
(Vavidrex K). The drug induced an increase of just over 35% in the 24 hour
urine volume. The total pregnanediol excretion per 24 hours anpeared to be
unaffected by the increased urine output. As it has never been suzgested
that the kidneys were actively involved in the rate of excretion of pregnane-

diol, this result was not surprising.

DISCUSSION

The pregnanediol excreted during pregnancy was followed in six
volunteers. In two cases the excretion curves showed a decided drop near
the end of the third month (fig. ).

In the first case, the initial increase in pregnanediol output
following conception was maintained until the eleventh week after the last
menstrual period. The value of the assay on day 75 showed an expected in-
crease over the previous assay figure. The assay on day 81 showed no
pregnanediol at all. DIxperimental errcr was suspected but another assay
performed the following day also showed a very much depressed value. There-
after the urinary pregnanediol concentration increased gradually to a high
level just prior to parturition. The birth was normal, a 8% 1b. male child
being delivered.

In the second case, the initially high pregnanediol values dropped
dramatically in the twelfth week and stayed at a very low level for nine
days after which the concentration increased. However, until the sixth
month the pregnamediol level was lower than the normal value, This case
had a history of abortion, but the pregnancy on this occasion terminated
successfully. A female child was delivered a month prematurely but is
otherwise healthy and normal.

Jayle et al report falls in pregnanediol to very low levels between

the sixth and twelfth weeks and sugzest that it is due to luteal insufficiency.
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contamination of the urine specimen, have been described snd the loss of
pregnanediol by deposition ontc the glass walls of the specimen hottle

have been discussed.

Some precautions necessary to produce accurate results are also

listed.
























31,

32,
33.
34.
35
36.
37
38.
39,
40.
41.
42.

43.

44.

45.

46.

47.

48.
49,
50.

51.

52.
53.
54.

55,

56
57
58.
59.

60,

- 84 -

Short, R.V. .... "Hormones in Blood" (1961) p.380C.
edit. Gray % Bacharach. Academic Press.

Beall, D, .... Diochem. J. 31 (1937) 35 - 40.

Maughan, Evelyn .: Browne .... J. 5iol. Chem. 126 (1938) 567-72.
Allen & Viergiver .... dJ. Biol. Chem. 141 (1941) 837.

Verboom ... Acta Endoerin Supp. 29 (1957) 1 - 5C.

Bush, I.E. .... "The Chromatcgraphy of Steroids" (1961) Vol.II p.205.
Neher, R. ..., "Steroid Chromatography" 2nd Ed. p.203 Pergamon Press.
Miyamoto SHO .... Chem. &bs. 54 7864 (f).

Edwards, J. +... Chem. Abs. 49 12576 (h).

Waldi, D. ...,. Klin, Wochschr. 40 {1962) 827.

Bang, H.O. .... J. Chromatog. 14 (1964) 520.

Starka & Malikova .... J. Endocrin 22 (1961) 215,

Neher; E. ..,.. "Thin-ILayer Chromatography" Ed. Marini-Bertdlo
(1964) p.84. TIpsevier.

Stahl, E. .... "Dunnschicht Chromatographie' Verlag Ohem%e Weinheim
1962).

Randerath, K. .... "Thin-Layer Chromatography" Verlag Chemie (1365)
p.123.

Kirchner, J.G. .... "Thin-ILayer Chromatography" Interscience Publ.
(1967, €04,

Hartman, C.G. "Science and the Safe-period" 1962 Wilking & Wilkins,
U.5.A.

ruxton & Atkinson .... J. Clin. End. 544 (1948) 8.
Marshell, J. ... Brit. Med. J. 102 (1963) 1.
"Therapeutic Notes" .... 558 (1958). 189.

Weldon, T.5. .... '"The Hodern method of Birth Control” 1954,
4th Ed. p. 9. Grossett & Dunlep.

Venning, G.R. ... Brit. Med. J, 11 (1961) 899.
Pincus, G. .... '"The Control of Pertility" 1965 p.96. Academic Press.
"Blacks Medical Dictionary" 11lth Ed. 1933 A.C. Black & Co. U.K.

"Pharmacology" bty H. Beckman 2nd Ed. 1961. p.403. W.B. Saunders % Co.
J.5.4,

Patterson, J. .... Brit. Med. J. 11 (1937) 522 - 5.
Soule & Yanow 4... Chem. Abstracts 44 8445 g.

Brody, 5. & Carlstrdm, G. ... Nature 189 (1961) 841.
Fregnosticon Planotest ~ Yahia & Taynor 1964 Organon,

Loraine & Bell .... '"Hormone Agsays and their Cliajcal Applications™
2nd Ed. 1966 page 7. Livingstone .. Co.



- 85 -

61l. EBobbit, J.M. .... "Thin-Iayer Chroma
Reinhold Publishirng

62. Randerath; K. .... "Thin-Iayer Chrom:
Academic Press.

— -

63. Jayle & Henry .... "Hormeonology of Humsn Pregnancy” 1965 p. 223,
Pergamcn Press.

64. Short, R.U. .,.. "Hormones in 1lood" Ed. Gray & Bacharach 19561
1.390 Academic Press.

65. Godin, P. .... "Nature" 174 (1954) 134.

66. Few, J.D. .... "The Analyst" V01l.90 No.,1068 p.p. 134 - 146,
67. Fishman, W.H. .... Biol, Chem, J. 131 (1939) 225 - 32.

68. Ievvy, G.A. .... DBiochem. J. 42 (1948) 2 - 5.

69, Cohen, S.L. .... Biol. Chem. J. 192 (1951) 147 - 160.

70. Buehler, H.J. .... Chem. Abstracts 44 30784 (1951).

71, Waldi, D+ +.e.e Steroid Conjugates 1966 p.256 item Wo. 2335,

72. Chang Shen et 21 ..., ex "Steroid Chromatography" by R. WUeher p.274
Pergamcn Press.

73. Kay, H.L. & Warren, F.L. .... J. Chromatog. 18 (1965) 189.

74. Varley, H. ..., "Practical Clinical Biochemistry" 3rd. fd. 1964
pPe 546 -~ 3., W, Heinemann Ifedical Books Ltd.

75. Bachman, Ieekley and wWinter .... "Stercid Conjugates' 1966 p.l12
item 111,

76. Martindale .... Volume II 2%rd Ed. (1955) p.1296. FPharmaceutical
Press (Tondon).

77. Iuber, D. .... Biochem J, 41 (1947) 609.
78. Lewbart & Schneider .... Nature 176 {1955) 1175.
79+ Riemann-Hunziker, R. ..., Gynaecclogia 152 (1961) 86.

80. Jayle, M.F. .... 'Hormonclogy of Human Pregnancy" p.43 (1965).
Pergamon Press.

8l. Mer.indale .... Vol, II (23rd Bd.) 1955. p.1250 Pharmaceutical
Press London.



