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Changes of Liver Tryptophan Pyrrolase Activity in the
Developing Chick Embryos and Fowls
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Fig. 1. Tryptophan pyrrolase activity per
gram of wet weight in chick-
embryos and chick-embryo-livers,
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Fig. 2. Tryptophan pyrrolase activity per
gram of dry weight in chick-
embryos and chick-embryo-livers,
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Table 1. Liver tryptophan pyrrolase activity in chick embryos,
chicks, and fowls at various ages™!

Age (days) Male Femal
Chick 10—14 0.7+0.28 (12)
embryo 1721 0.6+0.23 (22)
0— 8 +0.36 (11) 0.9+0.35 (9)
Chick 12— 20 +0.27 (15) 0.740.32 (8)
50— 60 +0.20 ( 9) 0.6+0.16 (8)
Fowl 120—140 0.6+0.07 ( 6) 0.4-0.09 (6)*2

#1. Activities are the means of the number in parentheses, + standard deviations,
expressed as micromoles per gram liver per hour.
*2. Significantly different from the male (p<{0.05)
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Fig. 3. Tryptophan pyrrolase activity per
gram of wet liver in chicks and
fowls at different ages,
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Fig. 4. Tryptophan pyrrolase activity per
gram of dry liver in chicks and
fowls at different ages,
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Fig. 5. Changes with age in liver and
body weight in chick embryos,
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Fig. 6. The ratio of liver-weight to body-
weight in chick embryos on diffe-
rent days before hatching,
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Fig. 10. Tryptophan pyrrolase activity per
whole liver in chicks and fowls,
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Fig. 11. Tryptophan pyrrolase actvity per
100g of body weight in chick
embryo livers,
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Table 2. Liver tryptophan pyrrolase activities in male and female

mice, rats, and fowls#

Animal Male

Mouce 1.94+0. 34 (15)
Rat 4.54+1.29 (10)
Fowl 0.640.07 ( 6)

¥1. Activities are the means of the number in parentheses, + standard deviations,

expressed as micromoles per gram liver per hour.
*2. Significantly different from the male (p<(0.05)

Table 3. Tryptophan pyrrolase activity in chick embryo livers at
various hours after the injection of tryptophan, hydro-
cortisone, and saline into the air space of the egg™®

Days after . o .
incubation Intact 0.9 % Nacl Tryptophan Hydrocortisone
15—17 1.140.23 ( 5 0.8+0.38 (5 2.74+0.78 (8)*?2
18—20 0.6+0.21 (16) 0.6 1.84+0.37 (7)*?
13—16 0.940.33 ( 6) 1.340.49 (5) 2.2--0.54 (6)*?
17—20 0.6+0.24 (19) 0.7 1.240.63 (7)*?

#1. Activities are the means of the number in parentheses, -+ standard deviations

expressed as micromoles per gram liver per hour, Tryptophan and hydro-
cortisone were given at 48 hours (15 to 17-day-old embryo), 24 hours (18 to

20-day-old one) and at 6 hours before the assay; respectively.

Saline was

given at the same time as respective inducers. Volumes of inducers and saline

given are described in the text,

#2. Significantly different from intact ones (p<C0.05)

Table 4, Tryptophan pyrrolase activity in chick and fowl livers
after the injection of tryptophan, hydrocortisone, and

saline*!
Age h N -
(dagys) Sex IntactA 7 0.9% Nacl Tryptophar}ﬁ Hydrocortisne
0— 8 3 1.0+0. 36(11) 1.040.38 (5) 7.0+4-2.47 (8)*2 1. 340, 46(8)*?
12— 20 a8 0.740.27(15) 0.8+40.25 (6) — 1. 140, 32(9)*2
Q 0.7+0.32( 8) — 6.4+1.93 (5)*2 1.340. 41(5)*?
50— 60 3 0.7+0.20( 9) 0.640.22 (4) 4.740.90 (7)*? 0.9+0. 41(8)
120140 3 0.6+0.07( 6) — 7.143.18 (6)%2 1. 2+0.51(8)*2
Q 0.4+0.09( 6) — 4.8 (3)x2 0.8 (3)*2

*1

. Activities are the means of the number in parentheses, + standard deviations,

expressed as micromoles per gram liver per hour. The details of the method

are described in the text,

#2. Sjgnificantly different from intact ones (p<0.05)
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m-RNA — % v 7 BEH (Y RV —2) O BET
& vy BORRERET 55, —BERSN
TP ® m-RNA @Gk LETchdsd s, EFEFIK
I BEEMFEEAE BCTicEs TP © m-RNA 557
HETBCENHERINTOE. WFRICLD, TOD
HC it X3 TP Foic oW TD ERFEEDOHE R,
AU BREEESTAMETHAS.

= #9

=9 b B SHERBIAD 140 IV 7224 D
BN TP EHELZHEN, ROBENE S

1. =7 b0EFo TP EWE, WIREKBSEHE
TAPSED SN LY, 7THBHMOKTIIESEIC
FEEL .

2. WWONBHES 10 BRI K, b, RRE (120~
140 High) [FEMEES /DO TP EEE, BiE—E
Thotes, FHihe F OBRBTPPEL, TORKRE
I3 B AR 5 7.

3. FF TP o #fEHERF >N .

4. (k8B 100g 4/ TP EHIL, IR BA
LiZUY, ke FOBRBTY—7I10ET 30, T0D
BEFORBFIME->THDL, BETERO LNV E
G (AR A

5. =7 by o TP EHE, MiEoER 450,
HEDH ML O PPENERE L NVERL .



=9 + Y ff tryptophan pyrrolase o %&ic k> 35 75

6. B, EF, RBOTNTORMIcENT, Fo
TP FEdER L-Try itk ->TEExh, HC k-
bREAED BifflicBTHFERENBH, Try ik
NTHEBEORE /NS 1.

Pl =9r) o FFicid, WaEBWE Ricp TP
EENFEDONBCE, =9 ) IF0 TP JEHE M
HOZENRDBCE, THBETICESTEHOENIES »
FMERLBCE, SOBEEE, foe o BOFHDN
ARETH B T EDRB N 5.

X 73

1) Dutton, G, J,: Comparison of glucuronide
synthesis in developing mammalian and
avian liver, Ann, N. Y. Acad, Sci,, 111,
259-273 (1963)

2) Greengard, O.: Tryptophan analogues
and the mechanisms of induction of rat-
liver tryptophan pyrrolase, in vivo, Biochim,
Biophys. Acta, 85, 492-494 (1964)

3) Greengard, O, and Acs, G.: The effect
of actinomycin on the substrate and hormo-
nal induction of liver enzymes, Biochim,
Biopys, Acta, 61, 652-653 (1962)

4) Greengard, O,, Smith, M, A. and Acs,
G.: Relation of cortisone and synthesis of
ribonucleic acid to induced and develop-
mental enzyme formation. J, Biol. Chem.,
238, 1548-1551 (1963)

S) mikke—: HEOMRM L ES, p. 187, g
e, Eul (1968)

6) fnikkE—: AR LR e VIS kB BB
ABBEEOMM, AAEEE, EYOrEMN,
p. 256-261, FEiTH, Hu (1968)

7) Knox, W, E,: Tryptophan oxidation, In
Colowic, S, P, and Kaplan, N, O, (ed.),
Methods in Enzymology, Vol, 2, p, 242-244,
Academic Press, N, Y, (1955)

8) Knox, W, E, and Eppenberger, H. M.
Basal and induced levels of tryptophan
pyrrolase and tyrosine transaminase in
the chick, Develop, Biol., 13, 182-198 (1966)

9) Knox, W. E, and Mehler, A, H. : The
adative increase of the tryptophan pero-
xidase-oxidase system of liver, Science, 113,
237-238 (1951)

10) Nemeth, A, M.: Mechanisms controlling
changes in tryptophan peroxidase activity
in developing mammalian liver, J. Biol,
Chen,, 234, 2921-2924 (1959)

11) Nemeth, A. M, : Enzyme formation in
developing mammalian liver, Biochim. Bio-
phys, Acta, 48, 189-191 (1961)

12) Nemeth, A, M, and Nachmias, V, T.:
Changes in tryptophan peroxidase activity
in developing liver, Science, 128, 1085-1086
(1958)

13) Peterkofsky, B.: Use of a new radioassay
for tryptophan oxygenase to study the de-
velopment of the enzyme in chick embryos,
Arch, Biochem, Biophys., 128, 637-645 (1968)

14) Rivlin, R, S. and Knox, W. E.: Effects
of age, body size and growth hormone on
level of tryptophan peroxidase-oxidase in
rat liver, Amer, J. Physiol., 197, 65-67 (1959)

15) Schor, J. M. and Frieden, E.: Induction
of tryptophan peroxidase of rat liver by
insulin and alloxan, J. Biol. Chem., 233,
612-618 (1958)

Summary

The activity of tryptophan pyrrolase in fowl livers was investigated at various develop-
ing stages from embryos before hatching to 140-day-old fowls.

1. In the liver of chick embryos, tryptophan pyrrolase activity began to apear on about
the 5th day of incubation of the eggs, and on the 7th day and later its sure presence was

ascertained.

2. The activity of the enzyme per gram of wet liver was noted to be about the same
through the livers of embryos on the 10th day and later, of chicks, and of fowls from 120-
day- to 140-day-old. The activity was, however, a little higher in young chicks, with a ten-

dency to decrease gradually as it grew on.

3. The activity of tryptophan pyrrolase

with the development.

in the whole liver increased in accordance

4. The activity per 100 gram of body-weight began to increase immediatly after hatch-
ing, reaching the highest at the stages of young chicks. Thereafter it decreased in accor-
dance with the growth of chicks, getting, in adult, to the same levels as those in embryos.

5. A little higher activity was found in the livers of cocks than in those of hens.

6. Through all the growing stages of embryos, chicks and fowls it was with L-trypto-
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phan that the enzyme was induced. Although at almost all the periods of development the
enzyme was induced with hydrocortisone, too; the induction rate was less than in case
with tryptophan.

From these results, it is suggested that in chick embryo liver there exists the trypto-
phan pyrrolase activity, unobservable in the mammalian fetus liver ; sex-difference exists in
the enzyme activity in fowls liver ; the changes of the activity with age in fowls are dif-
ferent from those in rats; and in fowls the enzyme is to be induced not only with a sub-
strate but with glucocorticoids.



