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SUMMARY of THESIS.
: A

INTRODUCTION :

The litersture up to 1936 is discuassed.

Thoge asapects of the physiology of creatine and creatinine
are deslt with, which are necegsary in order to obtain a true
perspective of the investigations ﬁndertgken in relation to
the physiology of crestine and creatinine as a whole.

Included in the introduction is a criticism of the widely-
held view that creatinine oxoreted is an index of endogenous
protein metabolism. An alternative view is submitted.

Vorious other theories, such as Cemeron's hypothesis (1933)
for the mechanigm of creatinine transformastion, and Schrire end
Zwarenstein's explanation (1934) of the creatinuria of pregnancy

are critically discusgsed.

EXPERIMENTAL.RESULTS:

The investigations undertaken are described in thres
sectiong:~
1. The Relation of the Gonaeds and the Pituitary Glend to Muscle
Creatine in the South African Clawed Toad.
- The conclusions reached are as follows:
(A) The Normal Toad.

(1} In a normal toed the creatine content of the

/‘hemstring'
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thanatring' mﬁscles is the same for £he right
and left legs;

(2) There is no difference in the muscle creatine
lsvel in the two sexes.

{3, The average value is 399 mg. creatine per 100 g.
muscle. .

{4) The highest value obtained for a normal toad
was 440 mg. and the lowest 349 mg. per 100 g.
(6% The creatine content bore no relatidn'to the

aize of the animal.
B. Captivity.

- The muscle creatine falls slightly with captivity.

C. The Gonads.

(1} Castration of msles and females doas not affect
the muscle cresatine ag long as 4% ~ 5ﬁ'moﬁths
after the operation.
{2) There was no difference in the concentration of
croatine in the muscles of toads with normal
ovaries or with ovaries whiech had markedly regreéaed¢
D. Hypophysectomy. ;‘
| {1) There is a decresse in muscle creatine sftor

removal of asnterior lobe alone énd after total

hypophysectony, 5% ~ 6% monthg efter operation.
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(2) The decresse after total hypophysectomy is not
significantly greater than after removal of
enterior lobe alone« ‘ |

(3) The average decrease after hypophysectomy is
gbout 15 per cent. |

Injectiohs' of Anterior Lobe Extract.

(1) Acuts injections of 1 ml. of a Bellerby ex«
tract of anterior lobe doés not af‘fect‘the
mascile dreatine of normal toad:é«.

(2) Chronie injections of 0.2 ml, of Bellerby ex=
~ tract of anterior lobe vegults in a rise of
muscle éreatine in normel toads. This in-
crease commenced 8 = 16 days after injections
were gtarted.

The maximal increases obtained fvere in the
region of 307 sbove control enimals injectsd
with brain extraét. |

(3] No antihormonic effect on the muscle croatine
was observed.

(4) Some evidence was obtained that the muscle
creatiné of toads which had been hypdphysecft; :
omised 11 montha previoﬁsly, ecould Ee raised by
chronic injections of anterior lobe extracts.
Insufficiont animals were used, however, to

permit malking a definite statement.
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F. Injections of Pituitrin.

(1) Acute injections of 1 ml. Parke, Davis Pituitrin
produced a decrease in muscle cresatine within
§ - 10 hours after injection. 30 hours after
injection an average fall of 18 was observed.

- {2) Evidence is submitted to show that this fall is
at least partly d&e to the sbsorption of water
from the surrounding medium by the muscles.

(3) Reasons are given why it is considerad that
this decrease. in muacle creatine is not con~
sidered to be a function of the posterior lobe.

(4) There is no evidence that the gonads influence
the muscle creatine in Xenopus laevis.

G. Endocrine Relationships.
It is concluded that

(1, the evidence presented 1s suggestive of an
endocrine'relationéhip between the anterior lobe
and muscle creatine.

{2) The relation is probably an indirect one via
some other endocrine organ, possibly the
supfarenal. |

{3/ There is no evidence that the posterior lobe has
any influence on musclg creatine.

{4} Tﬁere>is no evidence that the gonads influence

" the muscle creatine in Xenopus lsevis.
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Relation of Urinary Creatinine to Muscle Creatine.

The findings in regard to the anterior lobe,

taken in conjunction with the work of oiher in-
vostigators, afford sdditional evidence for th@

view that not only ig there a motabolic relation
between creatine and creatiﬁins, but, thai an in—

creasge in urinary creatinine is indicative of an

“increase in muscle creatine.

Myasthenie Gravig.
It is suggested that injection of an extract of
the anterior lobe of the pituitary may be of use

in the treatment of myssthenia gravis.

I1. - The Precursors of Creastine end Crestinine.

{a)
(b}

{c)

(a)

The conclusions reached are es follows:

The findings of Beard and Barnes are not supported.

The injection of erginine ond histidine into adult male
rabbité giveg rise to a 10 ~ 40% increasse in the elimine~
tion of urinary creatinine.

Feeding ﬁith glycocyemine haa ﬁo effect on crestinine
excretion but leads to a large output of creatine,

The amino-acida, gLycine'and‘alanine {injected), and
tyrosiﬁe cystine and glutamic acid (ingested), have no

effect on creatinine excrction.
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{e}

{2}

The fact that five out of the seven amino-agids admin-
istered were without effect indicates that the increasesd
obtained with hiptidine and arginine are not duc to
specific dynsmic sction. v'

The fact that glycine was witﬁaut offoct iz of interest
in view of the effect it is said to hawve in musculsar
dystrOphiea.. The conclusions of Zwarenotein (1928), and
of Christman and Mosier {1929), thst glycine doss not
influsncs the creatinine excrstion in the normal animal
is corrcborated, and the more recent work of Board and
'Barnae {1931} is not confirmed.

It is suggested thal tho transformation of arginine.and
histidine in'w creatinine takes place in tho muscles,
probably vi# ereastine, and that the glycocyamine-crsatine

change is a direct one taking place in the livar.

n the Circulnto

{A] [The Action of Crostins and Crostinine on the

o~ & o4 o

LA OTY. oNatem GUEINS Munasuiial 2

The conclusions peached are as follows:

{1} Croatine and crestinine produce an inorsass in
gm_.litudo of the beat of the perfused isolated
heart of the South African clawed tead, the

rabbit and the cot.
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(B)

(3)

(4)
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)] Creatinine produces a gresater increase in |

amplitude of the heart beat “than corresponding
concentrations of creatine. A 30% increase is
produced by a 1:500 solution of creatinine -

in toads and by a 1:1000 solution in rabbits

and cata.

Both creatine and crestinine produce only a
slight increase in blood pressurs in the cai,

and a slight dilation of the vessels on per-

- fusing pithed tosds.

The concentration required to produce the above

effecta iz too great to suggest that creatine

and creatinine are agents of any importence in

agsisting in the production of the cardiovascular .

changes which eccompany muscular exercise.

An Unusual Action of the Heert of the Scuth Africen

Clawed Toad eg shown by its response to COreatine.

(1)

Attention is drewn to the unusual nature of the
responée of the hesrt of the South African
Clawed Toad to creatine. It resembles the
respongse of the heart of Rgna temporaria to
alcohol and to an increase of Na~ions in the
perfusing fluid, as reported by Burridge

(1923, 1934j.
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“In'o;dér to explain the tracings obtainéd, two

mechunisms are postulated. (1) 4 depressor

' mechanism due to the action of creatine on the

cell surface, and (2 an augmentor mechanism.

due -to the action of creatine on the intérior

of tha'celi; |
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