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Tyrosinea-ketoglutarate transsminase activity of rat liver increases 

up to eight-fold after administration of tyrosine or hydrocortisone intra- 

peritoneally (Lin and KIIOX, 1957). Tryptophanrr-ketoglutarate transaminase 

activity of rat liver has been reported to be a separate enzyme (Lin, Civen 

and Knox, 1958) which also increases several fold after administration of 

tryptophan or hydrocortisone intraperitoneally (Civen and Knox, 1959). 

Phenylalaninea-ketoglutarate transaminase activity has been noted to in- 

crease following the administration of phenylalanine (Lin, cited by Auerbach 

and Waisman, 1958). We have observed that after the injection of tyrosine 

and hydrocortisone, not only tyrosine transaminase, but also phenylalanine 

and tryptophan transaminase activities are increased simultaneously. In 

further studies on the nature of this steroid-mediated enzyme induction, 

the characteristics of tyrosine transaminase purified from liver of induced 

rats have been re-examined. It has been found that phenylalanine and trypto- 

phan transaminase activities with a-ketoglutarate could not be separated 

from tyrosine transaminase activity during a 500-fold purification of 

tyrosine transaminase, or after various treatments of the purified enzyme. 

It is concluded that the substrate specificity of tyrosine trsnsaminase 

is broader than previously suspected, and further, that the apparent 

simultaneous induction of tyrosine, p henylalanine and tryptophan trans- 
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aminase activities can be largely accounted for by the increase in a single 

nonspecific tyrosine transsminase. 

Adult male rats were injected intraperitoneally with a mixture of 

600 mg L-tyrosine and 30 mg hydrocortisone (Solucortef) per kg to induce 

transaminase activity, and sacrificed 4-5 hours later. Tyrosine trans- 

aminase was purified from liver homogenates by methods similar to those 

described by Kenney (1959, 1962): ammonium sulfate fractionation, 

selective heat denaturation, adsorption and elution from calcium phosphate 

gel, chromatography on DEAE-cellulose, and a second calcium phosphate gel 

fractionation. These steps gave a purification of 500-fold over the 

activity of crude homogenates. Assays of transsminase activity with c+keto- 

glutarate were performed by the spectrophotometric method of Lin, PFtt, 

Civen and Knox (1958), modified in the tryptophan transsminaae assay by 

the addition of the glutathione-dependent indolylpyruvic acid tautomerase 

purified free of tryptophan transaminase activity from rat liver (Spencer 

and Knox, 1962). 

The relatFve tyrosine, phenylalanine, and tryptophan transaminase 

activities with a-ketoglutarate in liver homogenates of uninduced and in- 

duced rats, and at various stages of purification of tyrosine transaminase, 

are shown in Table I. In liver homogenates from uninduced animals, the 

transamination activities of phenylalanine and tryptophan relative to that 

of tyrosine were 18% and 3%, respectively. Five hours after administration 

of tyrosine and hydrocortisone intraperitoneally, there was a 4.8-fold 

increase in tyrosine, 3.1-fold increase in phenylalanine, and 3.6-fold 

increase in tryptophan transaminase activity. These increases could be 

due to the induction of three separate enzymes as previously supposed, or 

to the induction of a single nonspecific transaminase with activity towards 

all three amino acid substrates. 

Table I shows that phenylalanine and tryptophan transaminase activities 

are purified along with tyrosine transaminase activity. With 500-fold 

purified tyrosine transaminase,phenylalanine was transaminated at 8% and 
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tryptophan at 1.7% the rate of tyrosine. These ratios of activity re- 

mained essentially the same at each step of purification after ammonium 

sulfate fractionation. Furthermore, each fraction eluted from DEAE-cellulose, 

although varying in tyrosine transaminase activity, maintained the same 

relative ratios of activity for the other two amino acids. Storage of the 

500-fold purified enzyme for one week resulted in a 47% loss of tyrosine 

transaminase activity. The other transaminase activities were reduced 

proportionately. Heating the purified enzyme at 64O C for 20 minutes 

resulted in an approximately equal per cent decrease in all three activities. 

In the ultracentrifuge, the same fraction of each activity was left in the 

upper compartment of a separation cell (Yphantis and Waugh, 1956) after 

the equivalent of 26 minutes at 59, 780 rpm. 

These results indicate that phenylalanine and tryptophan transaminase 

activities could not be separated from tyrosine transaminase activity on 

purification of tyrosine transaminase from induced animals, or after various 

treatments of the purified enzyme. The Michaelis constants for tyrosine, 

tryptophan and phenylalanine were respectively 1.5 x 10 -3 , 3 x 10 -2 , and 

8 x lo'2. Further evidence (to be reported elsewhere) of the non- 

specificity of tyrosine transaminase is that a number of analogues of 

phenylalanine and tryptophan are also transaminated by purified tyrosine 

transaminase. As might be expected, phenylalanine, tryptophan, and their 

analogues also act as inhibitors of tyrosine transamination (Jacoby and 

La Du, 1962). 

In the uninduced animal the higher ratios of phenylalanine and 

tryptophan transaminase activities to tyrosine than with purified tyrosine 

transaminase indicate that there are other transaminaaes in crude liver 

homogenates active with these substrates. However, it can be calculated 

from the relative activities of phenylalanine and tryptophan with purified 

tyrosine transaminase that 79% of the increase in phenylalanine and 85% of 

the increase in tryptophan transaminase activities in induced animals can 

be accounted for by the nonspecificity of tyrosine transaminase. Previous 
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studies of the substrate specificity of tyrosine transaminase (Kenney,l959) 

presumably failed to detect activity with phenylalanine and tryptophan 

because the substrate concentrations employed were too low and the method 

of product detection not sufficiently sensitive. It is interesting that 

several other enzymes of amino acid metabolism, phenylalanine hydroxylase 

(Freedland, et al.,19611 Renson, et a1.,1962), and DOPA decarboxylase 

(Lovenberg, e& &., 1962) initially thought to be specific for a single 

substrate, have recently also been shown to act on both phenylalanine and 

tryptophan derivatives. 
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