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Separation of aminoketones in biological fluids by thin-layer 
chromatography 

, 

There are two physiologically important aminoketones, &aminolacvulinic acid 
(ALA) which is formed enzymically by the condensation of glycine and succinyl 
coenzyme AJ J, and aminoacetone (AA) which is produced by the condensation 
of glycine and acetyl coenzyme A3-1, or by the oxidation of threonineG-11. The 
enzymes which catalyse the above reactions are %aminolaevulinic acid (ALA) syn- 
thetase and aminoacetone (AA) synthetase. There is compelling evidence to show 
that ALA synthetase is the rate-limiting enzyme of the porphyrin biosynthetic 
pathway in animal, bacteri,al and plant cellsl* l2 -20. 

The activity of this enzyme is increased in the livers of patients with acute 
intermittent porpliyria21 and in the livers of animals rendered porphyric by admin- 
istration of a variety of drugs 22. ALA-synthetase activity is usually measured by 
converting the ALA produced by the enzyme during incubation to a pyrrole by 
condensation with either ethyl acetoacetate or acetylacetone23. The pyrrole formed 
is reacted with modified Elzrlich reagent and the absorbency measured at 552 mp. 
Aminoacetone which is present in the liver also reacts with ethyl acetoacetate or 
acetylacctone to give a pyrrole. Using the method available to separate ALA and 
AA, the activity of ALA-synthetase and AA-synthetase can be estimatedzl. In the 
present communication a method is described for the separation and identification 
of AA and ALA pyrroles by thin-layer chromato,graphy (TLC). This method has 
been used to separate and identify aminoketones in the biological fluids. 

Materiats and methods 
Table I lists the standard pyrroles23s2G used and the compounds used to prepare 

these pyrroles. 
A suspension of Silica Gel G (E. Merck, Darmstadt, 30 g in 60 ml of water) 

was spread on glass plates 20 x 20 cm to a thickness of 250 ,u with a Desaga applicator. 
The plates were dried at 105-110~ for 30 min and stored in a desiccator, A O,I yO 
solution of the pyrroles in methanol was prepared and I mg of each pyrrole was 
spotted 2 cm from the edge of the plate. The plates were developed with 150 ml 
of a mixture of 50 o/O diethyl ether and 50 o/o H2-hexane containing 2 o/o glacial acetic 
acid2a. After the solvent had travelled a distance of 12-15 cm (usually 45 min), 
the plates were taken out, dried and sprayed with Ehrlich reagent27. After heating 

TAULEI 

ALA AND AA PYRROL,ICS USED FOR TLC 

PyYYolc Bvpaved fvotn mp. (“C) 

z-Methyl-3-carbethoxy- 
4qwopionic acid pyrrolc 

z-MeLlzyl-3-czcctyl-q- 
propionic acid pyrrolo 

.z,4-Dimcthyl- 
3-carbathoxypyrrolc 

z,4-Dimethyl- 
3-acetylpyrrole 

&hminolacvulinic acid and 163-165 o 
ethyl acetoacetntc 

&Aminolaevulinic acid and w3-w5° 
scetylacetono 

Aminoacetone and 75-76” 
ethyl acetoacctntc 

Aminoacetone and 135-137” 
acetylacotono 
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to IOOO for 5 min, the pyrroles appeared as red or violet spots. Results of the above 
separations are shown in Table II. AA and ALA pyrroles derived from ethyl aceto- 
acetate are separated by this system. Similar separation of AA and ALA pyrroles 
derived from. acetylacetone is also possible. 

This procedure h,as been used for the isolation and identification of amino- 
ketones generated by x7-days old chick embryo livers. Chicks were rendered porphyric 
by administration of 3,5-dietl~oxycarbonyl-r,4-dihydro-z,4,G-trimethylpyridine 
(DDC) by the RACZ AND MARKS method 28. DDC (4 mg) was dissolved in dimethyl- 
sulfoxide (0.1 mg) and was injected into two I7-day old chick embryos with a 
sterile r-in., z1-gauge disposable needle attached to the tip of a graduated o.z-ml 
pipette, A small hole was then made in the egg shell above the air sac and the drug 
injected through the chorioallantois into the fluid surrounding the embryo. The 
opening of th.e shell was then covered with cellophane tape and the chick embryo 
incubated at 38”. At the end of the incubation period (12 11) the embryo wassacrificed 
and the liver removed, blotted, and weighed. The aminoketones were generated 
by the MARVER et ~1.20 method by homogenizing the weighed liver in 3 volumes 
of 0.9 y0 sodium chloride solution containing 0.5 m.M EDTA and IO mM Tris, pH 
7.4, Aliquots (0.5 ml) of the homogenate were added to two Erlenmeyer flasks 
(25 ml) containing 1.5 ml of a solution at pH 7.2 of the following constitution: 
zoo pmoles of glycine, 20 pmoles EDTA and 150 ,umoles of Tris*IICl. The two flasks 
were incubated at 37” for I h in a metabolic shaker and I ml of 25 o/o trichloroacetic 
acid added. The precipitates were removed by centrifugation and z ml of supernatant 
added to z ml of I M phosphate buffer pH 6.8 in test tubes (two in number). After 
adding six drops of 5N NaOH, 0.1 ml of ethyl acetoacetate was added to one tube 
and 0.1 ml of acetylacetone to the other, the tubes were stoppered and heated at 
lob0 for 7 min. The tubes were cooled and the pH was adjusted to 7. Each one was 
extracted three times with 3 ml of diethyl ether. The ether layer was washed with 
water and dried over Na,SO,. The diethyl ether was removed under reduced pres- 
sure and the residue dissolved in 0.1 ml of methanol. The sample was applied to the 
plate and developed as described above. The plate was dried and sprayed with 
Ehrlich reagent 27 and heated to roo” for 5 min. The results are shown in Table III. 

From the result it can be seen that the intense spot was due to ALA pyrrole 
in both cases and the faint spot was due to AA pyrroles. 

Recently, ALA-synthetase activity has been measured in liver biopsies30 

TABLE IL 
SEPARATION OF AA AND ALA PYIUZOLES UY TLC 

Solvent systcln usccl : diethyl ether-12-hcxanc containing 2 oh glacial acetic acid (I : I), 

Pyrvolc Rp x xoo Colour with 
EAvlick 

2-Methyl-3-carbcthoxy- 
4-propionic acicl pyrrolc 

2-Methyl-3-acctyl- 
4-propionic acid pyrrolc 

2,4-Dimethyl- 
3-carbethoxypyrrole 

2,4-Dimethyl- 
3-acetylpyrrole 

32 .Violct 

7 :. Violet 

80 IiCCl 

41 Red 
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TABLE III . 

SI~I’ARATION OF AA AND ALA PYRROLES DERIVED FROM THE I’ORPHYRIC CHICK EMBRYO LIVER 

Covvdevrsation reagent No, of s$ots RF x IOO 

ELl1yl acctoacctato 2 32 
(intense) FfZnt) 

Acctylacctonc 2 7 41 
(intcnsc) (faint) 

and in cell culturessr. In these procedures only a small amount of aminoketones 
are generated making their separation by solvent extraction or column chromato- 
graphy impractical. The separation of small quantities of aminoketone is possible 
using this procedure and therefore may have application in estimation of ALA- 
synthetase activity of liver biopsies3O or in cell culture3’. 

DefiarBn%rat of Pkannacology, 
Queen’s University, 

Kingstofz, Ontario (Canada) 
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