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Phthalic acid was recovered from the urine in 
almost quantitative yield after subcutaneous injection 
in the dog (POHL, 1909) and in man (SHEMIAKIN and 
SCHUKINA, 1944) but was almost completely metabolised 
when Orally administered to the dog (PORCHER, 1908). 
McBain et al. (1968~4reported that rats orally dosed 
with phthalic acid--'C excreted this compound in the 
urine but gave no quantitative data~ ALBRO et al. 
(1973) have shown that phthalic acid was one of the 
metabolic products excreted in the urine when di- 
(2-ethylhexyl) phthalate was administered orally to the 
rat. To facilitate our work on the retention, excretion 
and metabolism of phthalate esters in the rat we have 
quantitatively investigated the retention, excretion and 
metabolism of phthalic acid orally administered to the 
rat~ 

MATERIALS AND METHODS 

Quantitative measurements of radioactivity 
were made with a liquid scintillation spectrometer 
(Packard Tri-Carb, Model 3320). Activity in aqueous 
solutions was measured by adding 1 ml aliquots to 15 
ml Aquasol (New England Nuclear). Activity in organic 
solvents was measured by adding 1 ml aliquots to 15 ml 
toluene containing 2,5-diphenyloxazole (0.4%) and 1,4- 
bis(2-(5-phenyloxazolyl)) benzene (0.01%). 

Male Wistar strain rats (50 • 5 g) were used 
in all experiments and were killed by ether asphyxia- 
tion, organs and tissues removed immediately and 
portions analysed for radioactivity. Tissue samples 
were prepared by dissolving 50-100 mg tissue in 1 ml of 
solubilizer (Soluene) at room temperature and then 
adding 15 ml of toluene scintillator. 1 ml aliquots of 
urine were measured in aquasol. Feces samples were 
homogenised with 1 N aqueous sodium hydroxide and then 
with ether. The ether and sodium hydroxide extracts 
were shaken together and 1 ml aliquots of each added to 
the appropriate scintillator. Quench corrections were 
made using an automatic external standard. 
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Thin layer chromatography was carried out on 
Eastman silica gel chromagrams with fluorescent indi- 
cator, in the stated solvent system. Radioactive 
compounds were detected on these chromagrams by auto- 
radiography using Kodak no-screen X-ray film. 

Phthalic anhydride-7-14C (New]~ngland Nuclear) 
was hydrolysed and the phthalic acid-7-~C purified by 
preparative thin layer chromatography using chloroform- 
ethanol-ammonium hydroxide 21/65/14 as solvent. The 
specific activity was 10.5 mCi/mmole and portions were 
appropriately diluted with phthalic acid and adminis- 
tered in aqueous solution (0.5 ml) by oral intubation. 

RESULTS 

Two rats were intubated with 40 mg/kg 14 c 
(0.40 ~Ci) and 3.3 mg/kg (0.28 ~Ci) phthalic acid-7- 
respectively and individually maintained in a controlled 
ventilation cage for four days. Expired carbon dioxide 
was collected in etha~lamine-monomethyl ethylene glycol 
at 24 hr intervals. CO 2 was only detected in the 
first 24 hr after dosing and represented 0.15 and 0.11% 
respectively of the administered dose. 

The excretion of phthalic acid in the urine 
and feces after a single oral dose is shown in Table 1 
for three different dose levels. The urine, after 
concentration to a small volume was examined by thin 
layer chromatography-autoradiography, chloroform- 
ethanol-ammonium hydroxide 21/65/14 as solvent, and was 
found to contain only one radioactive compound and this 
had the same R~ as phthalic acid. Reverse isotope dilu- 
tion with unlaDelled phthalic acid accounted for 97% of 
the radioactivity. The sodium hydroxide extract of the 
feces, which contained all of the feces radioactivity, 
was acidified to pHl and extracted four times with an 
equal volume of ether. The combined ether extracts 
contained 98% of the radioactivity and showed only a 
single radioactive compound when analysed by thin layer 
chromatography-autoradiography. Methylation with diaz- 
omethane of a portion of the ether extract followed by 
thin layer chromatography-autoradiography, methylene 
chloride as solvent, showed one radioactive spot with 
the same Rf as dimethyl phthalate. 

Twelve rats were incubated with 4 mg/kg 
(0.4 ~Ci) of phthalic acid-7--'C and were killed in 
groups of four at 4, 8 and 24 hr after dosing. The 
tissues and organs were analysed for radioactivity and 
the results, expressed as ppm of phthalic acid, are 
given in Table 2. 
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TABLE 2 Distribution and Retention of Phthalic Acid 
in Organs and Tissues 

Phthalic Acid (ppm) 
4 hr 8 hr 24 hr 

Spleen (0.2 g) 1.72• 0.69• 0 
Kidney (0.8 g) 0~177 0.87• 0 
Liver (3.0 g) 0.68• 0.54• 0 
Adipose 1.26• 0.66• 0 
Skeletal 
Muscle 0.18• 0.14• 0 

Lungs 0.05• 0 0 
Testes (0.38g) 1.13• 0~177176 0 
Heart (0.35g) 0~177 0.01• 0 
Brain 0 0 0 
Skin 0.04•176 + 0 

Values are means • standard deviation; N = 4 for each 
group; + indicates trace amounts. 

DISCUSSION 

Following a single oral dose of carbonyl 
labelled phthalic acid to rats 95% of the radioactivity 
was recovered as phthalic acid in the feces and urine. 
The distribution between the feces and the urine was 
relatively independent of the dose level (Table I) with 
70-80% of the radioactivity in the feces and 20-25% in 
the urine. No metabolites of phthalic acid could be 
detected in the feces or the urine but a small amount of 
the phthalic acid (0.15%) was converted to carbon diox- 
ideo Four hours after dosing approximately 2% of the 
radioactivity was distributed throughout the organs and 
tissues with most of this radioactivity detected in the 
liver, kidney, spleen and testes (Table 2)~ No radio- 
activity could be detected in these organs twenty-four 
hours after dosing. 

These results indicate that phthalic acid 
administered orally to the rat is not appreciably meta- 
bolised and is not retained in the organs or tissues. 
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