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ARBTRACT, - - Mean changes in oxygen
and ghteose upiake and glycomen content

of the isolated rat diaphragm incubated,

in phosphate-saline mediom containing

120 myg %% of glueose have been evalu-,

ated in the presence of 3-iodotyrosine
(100 rog), 35-difodotyrosine (1.00 mg),
D-thy¥roxine N'1 o FE:0 (0.25 mg), L-thy-
roxine Na & 5H.0 (0.26 and 2.50 mg),
3,58 -trilodothyronine Na (0.25 mg),
hovine thyroglobulin (1.00 mg), thicurea
{1.00 mg}, 6-propyi-2-thipuracil (0.25
mg) and DL-thyronine (0.10 and 1.00
mg} and were found-to he significant
only for the last agent and at the higher
level, In this cagc, the Qos and glycogen
content were markedly depressed. Pos-
gibly, a horderline significance can bhe
cattached to the decreazé in meéan glu-
coge content ohserved wilh ’I“STT (.67
IU)

R(J]séer (1947} 111’(9["[}1(1:(‘(1 ciuivo-

eal data ag DE‘I‘}ITDb pointing to an -

- inercase in rat, diaphragm glyeogen
synthesis with thyroxine (0.1-0.5
mg) or rat thyroid exiract in a me-
dium containing 500 mg % of glu-
coge. This paper presents a pharma-
eological study underfaken on the
isolated rat disphraem to “eluecidate

a possible vole of thyroxine and trilo- -

dothyronine and prém]rﬁ()rs in mus-
ale glucose thllld&fl()ll and glyceogen
turnover.

MATERIALS AND METHODS . .

Exeept for the bovine thvroglobu-

lin and TSH obtained from %wmd

Cheniical (‘ompany, the sonree 0[’ the
test agents was Nutr_ltl.onal Biochem-

. Btadice
per Warburg vessel. These comprised

icals (:j[)I’I}OI'{lf.iOIlI. The TSH eontain-

‘od 1. TLS.D. wnit {or 1 IUT) per mg

and was reported to be almost free
of BTII, gonadotrophing, ACTH and
posterior . pituitary activities. The

‘phogphate-saline medinm of Stadie

and Zapp (1947) was employed I
the incubation of diaphragms, the
gluvose content being 120 mg %. 1t
was prepared double strength. The
test agents were disselved in physio-
logieal saline and the pIl brought to
7.0 with sodium hydroxide in the
case of the lodo-tyrosines and DI-
thyronine. Saline or a solution of
saline containing the specified weight
of tost agent in 1.0 ml was added to
an equal volume of double strength
phosphate-glhicose medium

the control and treatment flasks, re-
spectively.

- Male -rats purchased from the -
Toltzman Rat Company, Madison,
Wiseonsin, and weighing 130-163 em

-at the time of cxperimentation, were

starved for 24 hr in order to deplete
diaphragm glveogen. They were sac-
rificed by swift decapitation, inecised
and the hemidiaphragms rapidly ve-
moved, Care was taken o avoid trau-

‘ma and eutting of the vena ecava. The
hemidiaphrasms were chilled in sa--
line, trimmed, blotted between filter -

paper, weighed and inirodneed into

[60]
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the Warbure f]dska Onc h(z_mldla,‘

phragm was in¢ubated with the ph 08~
" phatesaline control and the other

museld portion, with the treatment
maixture or medium plus test agent.

Controls whieh contained the media -

without, tissue were also included.
The flasks werc connected to ihe
‘manometers, the system gassed with
oxygen, for 10 min. and incnbated in
the bath at 37.5° C for 1 hr. MThe
hemidiaphragms were then removed,
rinsed with saline, blotted and im-
mediately digested with 30% WOIT
The glycogen which- was precipitati-
ed in the presence of sodinm sullate
on addition of ethanol aceording to

the Walaas and Walaas. ( 1950) modi-

fication of the Gocd, Kramer and
Bomogyi procedure (1933) was de-
tertmined by Dreywood’s anthrone
reggent (Morris, 1948). Glueose in
the incubated mixtures was analyzed
following dilution 1:5 with water
and deproteinization (Nelson, 1944 ;
Somagyi, 1945). Six rats were em-
ployed per Warburg run and in-
volving two tost agenis,

Rusonrs asn Discrssrox

Mean changes in rat diaphragm
Qo, glucose uptake and glycosen

content in the presence of mono-and
diledotyrosines {each at a level of
1.00 rﬁg), D-thyroxine (0.25 mg), 1i-
thyroxine {0.25 and 2.50 mg), 3,5,3"-
triiodothyronine (0.25 mg), DL -thy-
ronine (019 and 1.00 mg), hovine
thyroglobulin (1.00 mg), 1%H (1.67
17}, thionrea (1.00.meg) and propyl-
thiouracil (0.25 me) together with
the pertinent Pisher t valnes appear
in Tabie 1.

the sodinm salts as specified, The
contents of the flask containing 9.5

'The levels of thyroxine
and triiodothyronine are in terms of-

B

.mg of the t.hyromne salt oecurred as
& fine cloudy suspension. A statisti-

cal method which may be applied
only to hulk data and “here an ex-
pertnental design is not followed,
was employed to eliminate any possi-
ble questionable data. Tndividual
differetces were excluded which ex-
ceeded R + 2.5 Il E being Lhe aver-
age range {(}ram,, 19527,

At the given conventmtlcms, none
of the test agents clieited any sta-
tistically significant effeet on the

-mean oxygen and plucose upiakes or

the glycogen content of the isolated
rat disphragm exeept for DI~ thy-
ronine in amount of 1.00 mg or 3.7
M. With the latter, Qo, and gly-
cogen wore both d(-ﬁmtelv depressed,
but the mean decrease iu glucose up-
tuke was not marked; the ecorre-
sponding resolts woere equlvoeal with,
0.10 mg of the thyronine as well as
with the Lethyroxing salt. at the com-
parably high level,

Attentwn is called to the.sase of

'SH, (16; TU) which cdused a - de-
pl(\won in mean ghicose content of
low or only borderling gignificance
(t, 2.09; P-—0.05), findings which
might be in contrast to those observ-
ed wifh igolated thyroid. Thus, Pield
and coworkers (1960) reported that
TSH produced an incresase in glueose
uptake by thyroid slices.
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