other proteins was falling. It is interesting however, :
that the specific activity of 6.0.T. in the experi-
fental adimals waw ghown o be above that of the -
controls (Flgure 6, P. 77), while that of G.F.T. did

not differ Erom the control values, (Figure 7, P.78 ).

The wost significant result was obtained however, by
relating the specific activity of G.0.T. to that of
G.P.T., when the ratio of aspartate to alanine trans-
aminase was seen to increase greatly in salt-treated
animels (Figure 8, P. 79). The ratio did not increase
in the first 16 days but started at 7 weeks and became
three~fold after 11 weeks.

This observed effect was specific for the liver, since
neither the activities per unit wet weight (Figure 9, P. 80
& 10 P. 83, nor the specific activitles (Figure.ll P. 82

& 12 P. 83) nor yet the ratio of the two enzymes

(Figure 13, P. 84) showed any differences between the

experimental and control frogs im the kidney.




B. COMPARATIVE SURVEY OF THE LEVZLS OF G.0.T. AND G.P.T.
IN THE LIVERS OF VARIOUS AMPHIBIA.

A brief survey of the relative levels of the rwe enzymes |
in various species was made according to the procedures

described i Section B f “Materials and Methods' (F. 49).

The levels of G.0.T. activity per unit wet weight were
comparable in all three species of Rana (Rans sngolensis,
Rana fuscigula and Rspa cancriyora) and in Bufo regularis
(Figure 14, P. 85). In Xenopys leevis, however, the
activity was considerably lower. . The activity per umit
wer welght of G.P.T. in Xemopus, though lower, is more

comparable to that of the other species (Figure 13, P. 86).

Rana cancrivora were adapted to water of different salinity

in short term experiments for 1-2 weeks. No correlation
was found between the salinity of the enviromment and the
transaminase levels except in animals kept in fresh water
where the value was nearly 3 times higher than that in

animals kept in different concentrations of saline.

A comparison of the two figures shows that in the
ureotelic species, Rans_sngolensis, Rana fuscigulg and
Bufo regularis, the activity per unit wet weight of
G.0,T. was greater than that of G.P.T., this being most
pronounced in Rana fusciguls snd least pronounced inm
Bufo regularis. This was also the case in the Rana




cancrivora kept in salise, but not in thowe kept im

fresh water, mor in the ammoniotelic Xenopus.

If the specific activities of the two emzymes are
considered, (Figure 16, P.87& 17 P.88), that of

G.0.T. was again much lower in Xemopus than im. the other
specles. A comparison of the specific activities of
the two enzymes is shown in Figure 18 (P.89). The
ratio was lowest in the ammoniotelic Xemopus and the
Rana cancrivorz kept in fresh water. It is interesting
that the ratio was. always above unity (i.e. aspartate
tramsamination showed greater activity then alanine

{22 i on) in the ureotelic species and in the

Rana_cancrivora kept in saline.




C. CHANGES TN G.0.T. AND G,P.T. LEVELS DURING THE
METAMORPHCSIS OF XENOPUS LAEVIS AND RANA ANGOLENSIS.

The two enzymes were studied in the livers of Xengpus
tadpoles from stage 54 (near the onset of hind leg growth)

to the young froglet. The toads were staged according

to the normal table of Xenopus lasvis (Niewwkoop & Faber;
1956). The same study was made in Rema angolensis
tadpoles from stage I (rhe limb bud stage) to stage XXV
(where the tail had just disappeared). The frogs were

staged according to Taylor & Kollros (1946)-

The activities per unit wet weight of both G.0.T. and

G.P.T, ined fairly in ing
¥enopus tedpolss (Figure 19, P. o0& 20 B. 1), that of
G.P.T. being higher than G.0.T. in all steges except

the last, the young adult, in which it vas slightly less.

If the specific activities are examined, that of G.0.T.
remained fairly comstant until the young froglet stage,
when a 13~fold increase was observed {Figure 21, P. 92).
The specific activities of G.P.T. were also constant,
until a slight increase was seen in the young adult
stage (Figore 22, P. 93). The ratios of the two enzymes
thus remained constant and below unity, except in the

last stage (Figure 23, P.94).




B b

During metamorphosis of Rana angolensis there is a change

from ammoniotelism to ureotelism, condurrently with the
Change from an aquatic to & terrestrial or semi-terrestrial

mode of 1ife. At this time there was a slight increase

in the activity per unlt wet weight of 6.0.T. (Figuze 24,

P. 95)
G.P.T.
G.0.T.
?. 37)

and a fairly considerable decresse in that of

(Figure 25, P. 96).
fluctuated about a fairly constant level (Fi;

The specific activity of
e 26,
but that of G.P.T. dropped by 50% (Figuze 27, P- 98).

This caused a considerable increase in the ratic of the
two enzymes, (Figure 23, P. 9&). This increase appeared
te oceur in two stages, the first being just prior to the
climax of metamorphosis, and the second after it. In
summary, therefore, the ratio of G.0.%. to G.B.T.
remained relstively constent in the metamorphosis of
Xencpus_lsevis, while in Rapa angolensis, there was an
approxipately two-fold lancrease from about 0-8 in early

prometamorphosis to about 1.6 in thn young froglet.




D. . THE EFFECT OF VARTOUS HORMONES ON THE. LEVELS OF G.0.7.
: AND G.P.T. IN THE LIVEP AND KIDNEY OF XENOPUS LAEVIS.

Thé toads were tresteéd with eight hormones as described in

Materials and Methods" (P. 56). The results arve given

in Tables I (P. 67) & LI (P. é8), and in Figures 28 = .37

(P, 99 to 108}

Injections of ACTH increased the activity per umit wet wetght
of £.0.T. in the liver to almost double that of the control
while that of G.P.T. was decreased. The ratio of the
specific activities of 6.0,T. to G.P,T. was increased due to
both an increase in the specific activity of 6.0,T. and

a decrease in that of G.P.T. ACTH had little effect on
¢ransamination in the kidney, giving & slight increase:in

the ratio, due to a slight drop in G.P.T. specific activity.

Aldosterone caused a two-fold increase in the activity per
unit wet weight of G.0.T. im the liver, while G.P.T. was
decreased. The specific activity of ¢.0.T. was increased;
while that of G.P.T. was decreased, resulting in a Ewo-fold
fncrease in the ratio of the two enzymes. In the kidney,
aldostercne seemed to have a slightly depressant effect

on both enzymes; giving a siight rise in the ratio.

Corticosterone had a marked effect on the level of G:0.T.
in the liver, giving the largést inmcrease (more than double




TRE FFFECT OF VARIOUS HORMONES ON THE LEVFLS OF G.O‘.T,
AND G.P,T. IN THE LIVER AND KIDNEY OF XENOPUS LAEVIS. -

AND G.P.T. IN THE LIVER AND KIDNEY OF XENOPUS LAEVID
The tosds were treated with eight hormones as described in
"'Materials and Methods" (P. 56). The results. are given
in Tables I (P, 67) & II (P. 68), and in Figures 28 = 37
(P, 99 to 108) T

Injections of ACTH increased the activity per unit wet weight
of G.0.T. in the liver to ﬂlmos‘t double that of the controly
while that of G.P.T. was decreased. The ratio of the
specific activities of G.0.T. £o G.P.T. was increased Jue to
both an increase in the specific activity of 6.0.T; and

a decrease in that of G.P.T. ACTH had little effect on
transamination in the kidney, giving a slight inczease in
the ratio, due to a slight drop in G.P.T. spacific activity.

Aldosterone caused & two-fold imcrease in the activity pex

unit wet weight of G.0.T. in the liver, while G.P.T. was
decreased. The specific activity of €.0.T. was jincreased,
while that of G.P.T, was decreased, resulting in a two-fold
increase in the ratlo of the two enzymes. In the kidney,
aldostercne seemed to have a slightly depressant effect

on both enzymes, giving a slight rise in the ratio.

Corticosterone had a marked effect on'the level of G.0.T:
in the liver, giving the largest increase {more than double




the control value) in the activity per unit wet weight
of all the hormones studied. The increase im sp cific
gctivity was smaller, but, combined with a slight drop,
in the level of G.P.T., ied to an increase in the ratio.

Thére was not nuch affect in the kidney.

The effect of hydrocortisone om the liver enzymes was to
raise the activity per unit wet welght of G.0.T, and lower
that of G.2.T. The specific activity <f G.0.T. was not
rais~d significantly, bit that of G.P.T. was loversd
sufficiently to result in an increase in the ratio.

There was very little effect in the kidney.

In the liver, imsulin increased the activity per unit wet
weight and the spevific activity of G.0.T. ant decreased
quite considerably both parameters of G.P.T. There was
therefore a considerable increase in the ratio of the two
enzymes. - In the kidney, insulin caused a mavked depression
of both enzymes, so that although the absolute lsvels of
both enzymes dropped considevably, there was ligtle change

in the ratio.

Thyroxine only affected .0.T. in the liver, causisg a
mar® d increase in the activity per wait wet weight and

specific activity of this enzyme. G.B.T. was practically




unafifected, and the ratio was therefore raised by the

effect ‘on the former enzyme. . In the kidney, thyroxine
depressed the levels of hoth enzymes slightly, leaving
! the ratio wirtudlly unchanged.

Triiodothyronine increased the activity per unit wef

wefght and the specific activity of G.0.T. in the liver,
axd decréased both values of §.P.T. in the liver and kidneys .
50 that the Tatic was incresssd in both organs, bmt partie- i

ularly in the liver-

Vasopressin gave a similar effect to most of the rther

causing an in the activity per unit wet
weight and specific activity of .0.T. and decreasing
G.P.T. so that an increase in the ratio of the enzymes was

obtained in both organs.




STPWFUR JOXIUOT T

WA 4]
108

oraey 4

STeuTNY peawRly UE

A )
*1°0'D

oyasy 5

‘SN
§0-0
M
50000
£00-0
tSN
§000-0
-

£L0+0g 08%-0
7500z 002+0
1£0-05 052+0
21005 051+0
£60-05 #L1°0
250-05 872+0
0003 0610
820-07 0£2-0
£10-03 2420

%02
17
1-92
£%T
802
s-iz
T-1Z
§-12
0.92

500040
£200-0
§000-0

50+0

SR

$000-0
50006+0
50000

o-03
220-03
0€0-03
8¢0-03
zz0°0g
010-03
moc.oy
noo.a“
610 .oﬂ

9520
881-0
6520
oLt-o
8510
7510
S1g-0
L0
L£1-0

0-8T.
9-02
kB 1
§-5T
S8l
§-82
942
[AR ¢4
8-2T

uysspIdosEA
BUTUoILYIOPATTIL
UKoAY,
urReuI
BUVOSTITODOXPAY.
2UGIRISODFIA0Y
[uUCIBISOPTY

RV

‘1023u0D

/v
o1aRE

TOIIUOD WOIT
20USIBFITP
30

souoTyuBYS

3o ITTT
2oUSPTFUOD

notjeTARG

parpuEls B

(8) LAtV
Sr3700ds
1o

JuBTen
B
gyun xad
£3TATIOV
Ledco

1033000 WOXT
90URASTITP

30
ouBL TIFUBTS
FO ITWEL
92uapTIND

uoT3ETARd
PABDUBIS B
(%) £azataoy  3pun sed
S1g1aeds

“1°0"9

yByon
Jom

A3Fataoy
3109

FTASE] Endouay 30 FoATl on3 UF 'L 0 B




sretiyer Torsucy uy TEad oramd 4
L
L

STRWTUR PIIBIIT UT

49
Y OAUWM a»

#8-0 1040 MNo.o% €9%-0 ’ §5-62 £000-0. - 0%0+0g 06E+0 A 14 ursssxdosep
69+0 §20+0 960+0% L0%-0 B 1E *S'N amo.o..w 6420 8.1z 2uT02AYIOPOTIEL
50 520-0 680+ 03, 0z%:0 {4324 TSN 42003 622:0 §-81 PUEXOIAYL
5.0 5000+0 LE0" O3 Zie-0 €lc §200-0 620-03 0810 £-ST VFTRSUT
£5+0 So-0 20T-03 #79:0 89 TSR L1003 852:0 012 BL0ETI%000XPAR
09:0 8200 86003 0270 o1y *8°N 62003 0520 0:£T 3UOIIIFEOVTIA0YH
690 $000+0 Jvﬂo,om. $9£-0 €e2¢ “s*H 9%0- 03 B52: 0 0-82 BUOABISOPTY
£9:0 5200 090-03 90 5-62 ‘SN 08003 082-0 §8T HIOV
00 150- 03 22540 817 #9003 79240 6402 1623005

TOXJUED” IMOXT 1013U0D . WOLF
. BOURIARIITE uoiIRLeRE BOURARIFTP voTeTAR( ayden
F0 paepueag » 0 panpuess 3 LY
souesiFTuSs . (2) LITATIOV sousaygruSys (V) 433aTa0V  mun aad
CIEh 30 MWL DrIpoeds 30 JTuIT 2y37o8ds £31AT99Y
oFFey . OUBPIFEOD AT &} 1°3'9  eouspIFUD ‘1°0°9 *3°0°9 SUOULOH

57951 SndoUSY JO ASuptd oua U "Ll d D B
U Rt Ol S S PR,

TI757D 30 S10AP1 SU7 U0 SoUCHACH ShOTAEA 30 105332 BUL

IT STEV.L




+ |LIST OF 'FIGURES

Pyruvic adid standard curve.

Bovice serum albumin standerd curve.
Activity of G.0.T. in X_em Iiver.
Activity of G in Xenopus liver.

Specific activity of G.0.T. in Xenopus
liver.

Specific activity of G,P.T. in Kemopus
liver.

Ratio of G.0.T./G.P.T. in Xenopus
liver.

Figure 9 Activity of G.0.T. in Xenopus kidney.

Figure 10 Activity of G.P.T. in Xenopus kidney.

Figure 11 Specific activity of G.0.T. i Xemopus
kidney .

Figure 12 Speci. activity of §.P.T. in Xenopus
kidney. =

Figure 13 Ratio of G.0.T./G.P.T. in Xenopus "
kidney .

Figures 4-13 inglusive showed the effects of starvation

and dehydration on the above eneymes.




Figure 14

Figure 1

Fipure 16

Figure 17

Figure 18

Comparative activities of G
in the livers of five sch_—fles 5
Amphibia.

Comparative activities of G.P.T.
in the livers of five species of
smphibia,

Comparative speclfic activities of
G.0.T. in the livers of four species
of Amphibia.

Comparative specific activities of
.P.T. in the livers of four species
of Amphibia.

Ratiss of G.O.T./G.P.T. in five

Figure 19

Figure 20

Figure 21

Figure 22

Figure 23

Figure 24

Figure 25

specing of Amphibia

Activity of G.0.T. in the liver of
metamorphosing Xenopus tadpoles.

Activity of G.P.T. in the liver of
metamorphosing Xenopus tadpoles.

Specific activity of §.0.T. in the
liver of metamorphosing Keropus
tadpoles.

Specific activity of G.P.T. in the
liver of metamorphosing Kenopus
tadpoles.

Ratio of G. /S, . in the livers
of wetamorpl ing Zenopus and Rana
tadpoles.

Activity of 6.0.T. in the liver of
metamorphosing Rana tadpoles.

Activity of G.P.T. in the liver of
metemorphosing Rana tadpoles.

85

ac

89

90

91

92

93

925

96




Pigure 26

Figure 27

Figure 28

Fipgure 29

Figure 30

Figure 31

Figure 32

Figure 33

Figure 34

Figure 35

Pigure 36

Coecific activity of G.0.T, in the
1 ver of metamorphosing Rana

tadpoles.

Specific activity of G
liver of metamorphosing
tadpoles.

in the

The effact of hormones on the
activity of G.0.T. in Xenopus liver.

The effect of hormones on
activity of G.B.T. in Xenogus liver.

The effect of hormones on the
specific activity of G.0.T. in
Kenopus 1iver.

The effect of hormomes on the
specific activity of & in
Xenopus liver.

The effect of hormones on the ratio
of G.0.T./G.P.T. inx Xemopus liver.

The effect of hormones on
activity of §.0.T. in Xenogus 1liver.

The effect of hormones on
activity of G.2.T. in Xenogus liver.

The effect of hormones on the
specific activity of G.0.T. in
Xenopus kidney.

The effect of hormones on the
specific activity of G.P.T. in
Xengpus kidney.

Page

No.

97

98

2z

100

106.

107




Figure 32 The:effect of hormones on the ratio
of §.0.7,/G.P.T. in Xenopus kidney.

Figure 38 The effect of starvation on the
rotein concentration of Xeunopus
iver homogenate.




Pyruvic Acfd Stendard Curve.

solution of p! ad justed to pH 7°4

was used to construet the standard curve.




Fig. 2

PYRUVIC ACID STANDARD CURVE
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Bovine Serum Albumin Standard Curve.

A standard solution of bovine serum albumih adjusted

to pH 7:4 was used to comstruct the standard curve.
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TIGRE &

Activity per unit wet weight of G In the liver of

Xenopus laevis.

control frogs.

experimental frogs.

Experimental conditionst

The contrsl frogs were starved for the duration of the

experiment.

The experimental frogs were kepl in D154 Nall. for 16

days and then returned to fresh water. They were
starved for the duration of the experiment.

Fach result represents & mean of 4 animels.
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Activity per unit wet weight of G.P.T. in the liver of

Xenopus laevis.

control frogs. .

_____ - experimental frogs.

Experimental conditions — see opposite Figure #.
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FIGURE 6

specific activity of §.0.T. in the liver of Xenopus

laevis.

control Erogs.

experimental frogs.

Experimental conditions - see opposite Figure &.




Q 2 Q Y a

hae [s4 (2] Lod =}
ISVYIISNVHUIONINY FIVIUVESY ALALLOV- DIAD3dS




FIGURE 7

Specific activity of G.P.T. in the liver of Xenopus

laevis.

control frogs.
----=-  experimental frogs.

Experimental conditioms - see opposite Figure &.
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FIGURE 8

Ratio. of the specific activities: §.0.T.[G.P.T. in the

liver of Xenopus laevis.

control frogs.
experimental frogs.

a1 _conditions — see osite Figure 4.
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Activity per unit wet weight of §.0.T. in the kidney of

Xenopus laevis.

control frogs.

experimental frogs.

Experimental copditions - see opposite Figure 4.
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EIGURE 10

Activity per unit wet weight of ¢.P.T. in the kiduey of

Kenopus lasvis.

contxol Erogs.

axperimental frogs.

Experimental conditions ~ see opposite Figure &.
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FIGURE 11

Specitie activity of 6,0.T. in the kidney of Xenopus

laevis.

control frogs.

experimental frogs.

Experimental conditions - see opposite Fipure 5.
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FIGURE 12

Specific activity of ¢.P.T. in the kidney of Xenopus

laevis.

control frogs.

experimental £rogs-

Experimental conditions - see opposite Figure 4.
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FIGURE 13

Ratio of the specific activities of §,Q.T./G.B.T. in
the kidney of Xengpus laevis.

control frogs.
———— experimental frogs.

Experimental conditions - see opposite Figure 4.

t

Bl

A
f R

i






FIGURE 14

Comparative activities per unif wet weight of §.0.T. in
the livers of various species of Amphibia.

Experimental c¢onditions:

Eenopus: The results given represent 2n aversge
of & atimals per day for 10 days.  The
frogs were kept in fresh water and

staxved .

_ Rana angolensie: The i1._ults given are from two lots of
four frogs used at different times
after capture, the second lot having
been in captivity lopger and hence

starved for Longer.

Rana fuscigula: As for #aua engolensis.

Bufo regularis: The results are from animals obtained
£rom two different sources. K FEach

result i5 a mean from 4 toads.
Rana cancrivora: Control frogs kept in water,
Progs kept in 10% saline for 1 week.
Frogs kept Lo 30% saline for 1 week.

Frogs kept in 50% saline for 1 week.

Frogs kept in 50% saline for 2 weeks.
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FIGURE 15

Comparative actfvitiuvs per unit wet weight of G.P,T. in

the livers of various spacies of Amphibia.

Experimental conditions - see opposite Figure 14.
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Cowparative specific activities of G.0.T. in the iivers;

' of various species of Amphibia.

Experimental conditions:

Kenopus:

Rauna angolensis:

Rana fuscigula:

Bufo regularis:

The results plven Tepresent an average.
of 4 animals per day for 10 days:  The
frogs were kept in fresh witer and

starved .

‘The results given are from two lots of
four frogs used at gifferent times
after capture, the second lot having
been in captivity lomger and hence
starved for longer.

As Ffor Rana angolensis.

The results are from animals cbtaimed
from two lifferent s *g. = Each

result is a mean from 4 toads.
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Comparative spécific activities of G.B.T. in the livers

of various species of Amphibis.

Experimental conditions - see opposite Figure 16.

erimental concltlons




Bufo
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FIGURE 18

Comparative ratios of specific activitiss of G.0,T./G.B. T,

in the livers of various species of Amphibia.

Experimental conditions - see opposite Figure 14.

Note: in Rena cancrivora the ratio was calculated £rom the

activities per unit wet weight: of the two enzymes.
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Activity per unit wet welght of G.0.T. in the livers of

metamorphosing ¥enopus laevis tadpoles.

Experimental conditions:

For all the tadpole stages, 16 tadpoles were used per résult.

Each wesult for the young froglet stage represents a mean

of 4 Frogs.
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o ivity per unit web walght of .p.T. in the livers of

S Swophosing Xemopus lscess tadpoles.

Axpyrimental conditions - sce opposive

Figure 1€,
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FIGURE 2%

Specific activity of G.0.T. in the livers of metamorphoiing
Kémopus laevis tadpoles. o

Experimental conditiong - see opposite Figure 19,
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specific activity of G.B.T. in the livers of metamarphosing

Xenopus lgevis tadpoles.

Experimental conditions - see opposite Figure 19.
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FIGURE 23

Ratio of the specific activities of §.0.T.f¢.P.T. in the

1ivers of metamorphosing tadpoles.

Xenopus_laevis tedpoles.
Rana tadpoles.
Experimental conditions:

16 Xegopus tadpoles were used per result, while éach result

for the young Eroglet stage represents a mean of & frogs.

4 Rapa tadpoles wers used per result-
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FIGURE 24

in the livers of

Activity per unit wet weight of ¢.0

metamorphosing Rana tadpoles.

Experingental conditions:

4 tedpoles were used per experiment.
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FIGURE_ 25

Activizy per unit wet weight of G.¥.T: in the livets of

metamorphosing Rana tadpoles.

Experimental conditions — see opposite Bigure 24.
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FIGURE 26

Specific activity of G.0.T. In the livers of metamorphosing

Rena tadpoles.

Experimental conditlons - see opposite Figure 24.
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