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= 300 5 metabolic end-products of controlled cistrons. The
814 200 é number of regulator compounds required depends on the
g ™ 8 complexity of the organism and on the number and size
:) \ < of its operons; it is conceivable that an individual operon
gn W SPECIFIC ACTIVITY = may carry instructions for more than one biosynthetic
E 10 100 Z sequence. In this report the role of end-products in
= o establishing tissue phenotypes will be examined.
= 2 One of the systems in higher animals known to be
g8 50 g subject to regulation by a specific end-product is the
8 &; control by endogenous or exogenous creatine of the
g6 SERUM CONCENTRATION £ steady-state tissue level of arginine : glycine amidino-
E E transferase*. In vertebrates, the normal amidinotrans-
g R 3 ferase-level differs markedly from tissue to tissue in a
Z g species-specific patterns. However, in all vertebrates
g " u g tested, amidinotransferase activity is extremely low in
“C-Bilicubin 20 Sali- 40 Human 60 S0 100 “ muscle'and brain, tissues wh1eh‘ have ?he highest con-
cylate albumin centrations of endogenous creatine. Since the normal
Time (h) endogenous levels of creatine in muscle and. brain are well

Fig. 3. Effect of salicylate and of human albumin on serum bilirubin

concentration in hyperbilirubinaemie Gunn rat. The specific C**-activity

of serum bilirubin declined at a single exponential rate; the biologic half-
life was 37 h and the total miscible pigment pool 4:77 mg

larly organic anions, may compete for shared binding
sites on the protein. Displacement of bilirubin from
albumin has been demonstrated 4n wvitro with salicylate
and other weak organic acids?. In vivo, these compounds
were found to increase significantly the ineidence and
severity of bilirubin encephalopathy in young Gunn rats®,
and sulphisoxazole® and fatty acidsl® were suspected of
having a similar effect in neonatal infants.

Qualitative differences in the binding properties of
albumin from different specios have been reported with
various dyes'!-1%, The present observations indicate that
human albumin has a much higher affinity for bilirubin
than does albumin from rats or guinea-pigs. This difference
undoubtedly accounts for the finding that in unconjugated
hyperbilirubinaemia, the extravascular bilirubin space of
the rat is larger than in man, and pigment turnover reaches
a ‘steady-state’ at lower plasma bilirubin-levels®.
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End-product Repression and Tissue Phenotype

RecENT work from a number of laboratories suggests
that the acquisition of tissue-specific enzyme patterns
during embryonic development, and maintenance of these
patterns in the adult, probably involves control of the
expression of polycistronic operons by specific regulator
compounds. These compounds can be recognized hor-
mones?, specific macromolecules??, or, quite possibly,

above the amidinotransferase cut-off concentration ob-
served, in embryonic chick liver?, the role of end-product
repression in establishing and maintaining amidino-
transferase lovels cannot be evaluated in these tissues,
unless a means can be found of drastically lowering the
endogenous creatine concentration. Tissues with lower
endogenous creatine levols are, however, suitable experi-
mental systems. The results of Table 1 show that for
normally low-creatine, high-enzyme tissues in the rat,
changes in amidinotransferase-levels depend on the
relative, not absolute, changes in creatine concentration.
This behaviour may reflect differences between the tissues
in compartmentation of creatine, conversion of creatine
to phosphorylcreatine, normal rates of protein synthesis
and degradation, or tertiary configuration of regulator
macromolecules® with which creatine interacts, as modified
by different intracellular environments. Decidual tissue,
which is analogous to a benign tumour, is relatively
insensitive to feedback control.

Table 1. RELATION BETWEEN CREATINE CONCENTRATION AND AMIDINO-

TRANSFERASE-LEVELS IN DIFFERENT TISSUES OF THE PREGNANT RAT
Kidney Pancreas Decidua

Control Cr-fed Control Cr-fed Control Cr-fed

Creatine conc. 0-22 0-78 0-31 1-09 0-34 0-84

Amidinotransferase 67 1-86 141 42 265 16-7

Relative creatine increase 35 34 25
Relative repression (%) 72 70 37

Rats were fed control chow diet or chow containing 5 per cent creatine
from the 6th to 16th day of pregnancy; tissues were assayed on the 16th day.
Creatine conc.® : mg creatine (as creatinine)/g tissue (wet wt.). Amidino-
transferase: umoles hydroxyguanidine/h/g tissue.

Although no case is known of a normally high-creatine
tissue with high amidinotransferase activity, a low level
of endogenous creatine does not guarantee a high level of
amidinotransferase. For example, rat liver, which has no
detectable amidinotransferase activity, was found to have
a somewhat lower creatine concentration (0-06 mg/g) than
other rat tissues (Table 1) and human liver (0-17 mg/g),
which have relatively high amidinotransferase activity.
It would appear that, while end-product repression may
influence tissue phenotype, other factors are also involved.
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