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ABSTRACT

Experiments were designed to find whether thyroxine and
an anti-thyroxine compound (DDIH) administfations had any
effects on the oxygen consumption of both warm- and cold-zcclie
nated animals, Further experimentation was conducted to find
1f this anti-thyroid compound was competitive in mature with
thyroxire in both warm- and cold-acclimated animals,

The results obtained m2y be summarized as follcows:

1. The dose of 2 mgm/kg of L-thyraxine produced a maximal
increase in oxygen consunption in warm-acclimated animais,

2, The inhibitory effect of DDIH, as dbserved by Serif and
Seymour (1961) was confirmed,

3. This inhibitory effect being reversed by increasing the
level of injected thyroxine would appear to be competitive in
mture,

4, Exogenocus thyraxine had very little calorigenic effect in
cold-zcclimted animals,

5. DDIH did no% show any inhibitory effect in cold-acclimated
aninmzls, neither on the elevated metabolic rate nor on the slight
increase preduced by thyroxine administration,

These results are discussed aleng with current literature
referances and it is concluded that these small findings do
empnasize the impariance of the thyroid hormornss in cold-acclimated

animals, Further, these & servations suggest reliability of our

A
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experimental model on cal arigenic effect of thyroid hamones

where whole animals were used instead of cell fractions,

STATEMENT & THE PRCBLEM

In an attempt to study the pPeripheral activity of thyroid
hermones in cold acclimation, it appeared proper to try to
obtain an experimental model of the calarigenic effect of the
thyroid hormones in which the whole animal would be used instead
of cell fractions., |

In 1961 a repart was published on the effecté of a specific
antical arigenic compound better known as the diacetyl derivative
of 2,6, diiodchydroquinone (DDIH) (Serif and Seymour 1961), This
compound (DDIH) was shown to inhibit the calcrigenic action of
injected thyraine in mice, Comparison of the structwe of this
compeound with that of thyroxine, along with evidence dbtainsd by
various workers in this field as reviewed by Barker (1962), sug-
gestea that it could act as a competitor of thyroxine for acceptor
sites of delcdination, This problem of deiodination appears %o
be at the very heart of the peripheral activity of the thyroid
hamores on cal erigenesis., However, the anticalorigenic effect
of DDIE had not, to cur knowledge, yet been shown ©o be cempeti-
tive in nature,

It <thus appeai'ed necessary vo verify the possibility of such

competition and to find at the same time whather the inhibitory




effect of this substance would be the same in both warm- and
cold-acclimated animals,
REVIEW OF ?4E LITERATURE
Part Cns

Lo Intrcduction

A1l homectherms mist, at great costs to themselves, maintain
a constant internal temperature, This requires that their heat
Production increases in order to compensate for the heat lost to-
the envirommemt when the external temperature decreases, Since
there ig no way of avoiding cald, homeotherms have to fight a
Physiolezical battle (physical and chemical actions and their
interactions) against body cooling in order to ensure their sur-
vival, There is ample evidence to the fact That these animals
become acclimated to cold in the sense that contimiocus ar repeated
€xXposure %o cald is accompanied by specific Physiclogical changes
which tend to rinimize or lessen the cost of maintenance of their
bedy temperature, < is not our inmtention to elaborate exiensio
vely on the Physidlezy of Cold Acclimation since +this subject
has recently been reviewed vhoroughly by Smith and Hoijer (1962)

as well as by pariicipants to both the IXT Internabional Congress

+
1

of Physiolezical Seiences, Buenos Aires, 1959 znd the Proceedings

o]
H;
cl

ne International Symposium on Temperature Acclimetion in

=

eiden, lietherlarnds, 1963, Since a Teview, at this tims, of the

[

iterature on Gold Physiclogy is bota impractical and not asked

S



for, be it sufficient tc give the readers a general but yet
concise outline of what occurs to homectherms that become zccli-
mated to a cold environmsnt, It is now well established that
the development of cold acclimation requires a periocd of time
usually estimated to be from two to six weeks., During this time
there is a gradual increase in cold resistance (Blair, Dimitroff,
Hingeley 1951; Hard 1953 and 1961), an increase in food consump-
tion (Sealander 1952; Cottle, Carlson 195k), an elevation of
the Metabolic Rate (Thibault 19L9s Hart 1953 and 1958), an ele-
vailon of peripheral (Carlscn 195L, Héroux 1959) and somstimes
central (Gelineo 193k) temperatures, = decrease in shivering
{(Hart et al 1956) and an increase in non-shivering keat produce
tion (Tanche et al 1962) and other associated physiclogiczl and
Slcechemical changes, We shall thus briefly limit ocurselves to
the role of thyroid hormones in cold acclimati on, together with

a discussion of the effects of antithyroid substances,

II, The thyroid hormores in cold acclimtion,

4 considerable amount of attention has been directed towards
the normonal regulation of the mstabolic response to cold, par-
vicularly by the thyroid, whose role has been more than stressed
in the elevated metabolic rate of a.nirné.ls chroniéally exposad To
ccld, & convincing body of evidence has been accummlated to show

. ‘

that thyrold activity is increased in many different animsls

(Thibault 194:9; Rend 19525 Hart 19533 Cottle 1956), Tobal




thyroidectomy has been shown to lower the BIR by LO%Z and con~
sequently, to induce a decrease in body temperature (Spence 1959),
The inbravenous injection of single doses of either triicdothy-
ronine (T3) or tetraicdothyronine (Th) increases considerably

the BMR after a latemt pericd of six to eight hours for T3, while
it is mach longer for Th (Thibault 1957), Such results substan-
tiate the assumption that the thyrold hormonzs regulate to a
great extent the BMR although they cannct be considered as the “
cnly agents of such a regulation, since obher substances, like
the catecholamines, have been showmn to increase the BMR in the

presence of a fixed amount of thyroid hormone (Ring 1942; Thibault

1949), The essentiality of the thyroid hormonzs to swrvival in e
cold as well as their caleorigenic abilities has since become a
well-dccumented fact which has been recently reviewed (Carlson
19605 Cottle 1960; Smith and Hoijer 1962)., One couwld give a
detailed analysis of other factars interrelated with the actim

of thyroid hermones; be it sufficient to cite one of these factors
which has been closely scrutinized in this laboratory: ascarbic
acid, Some evidence has been provided that this substance somshow
reduces the needs of thyroid hormores in rats exposed to cald
(DesXarais 19535 19565 1957; 1963), One of the conclusions de-
rived from such studies is that a2t least 2 minimun amount of
thyroid hormones is essential for the animal To increase its me-

tabolic rate in order to msintain thermal equilibrium,




The mode of action of the thyroid hormonss on the release
of energy at the cellular lewel has recently been reviewed
(Ingbar and Galton 1962; Barker 1963; Smith and Hoijer 1962)
and is believed to be related to its uncoupling effect on oxi-
dative phospherylation. This cellular activity of thyroid hore
mones will be deal® with accordingly throughout the zength of
this thesis, Another interpretation of this role of the thyroid
hormones, recently suggested by Potter 1958 and elaborated by
Beyer 1962, is related to the synthesis of enzymes activating
the TPNH-regulated calarigenic shunt.

ITI, Inhibiters of the synthesis and metabolism of thyroid
hormones,

One may say that there are two central points of attack

for the different thyroid inhibitors: 1. The Site of Proeduction

of the thyroid hermones (i.e. the gland); 2, The Site of Action

of the thyrold hormones (i.e. at the cellular lewel),

1l, Inhibitors of Production.

We shall give only a brief outline of imhibitors acting ab
the gland level, simce it is only indirectly related to this research,
One can classify these inhibitars into two main categories:

2) “%hose interfering with the Iodide Trapping Mec':‘I:za,n:?.smo

b) +those interfering with the Binding of Iod:me to Protein® and

with hormonz synthesis,

By the interference with the Binding of Iedins %o Prone:ms cne
infers that vhey block the .,orma,tlon of icdinated amine c,cws
(MIT end DIT) ¢ thyroid hormonss),

T




la) In th2 case of Tedide Trapping Mschanism om2 is well
aware of the fact that the thyroid shares its ability %o con-
centrate icdide with a series of obher anions of differenmt
chemical bohavicur and of no physiological use for the gland,
S%ill these anions sﬁach as thiccyanate (Barker 1936; Halmi 19603
Wollman 1956); perchlorate (Ways et ol 19523 Standbury 1953;
Lewitus 19603 Crocks et al 1960) $ and nitrate (Ways and Wyngasrden
1952) are sélectively accumlated in the thyroid similarly %o
Iodide, and when present in comparable concentrations, they com-
pete with iodide ions for the Yrapping sites within thu gland, 4
In all cases the T/S ratio of icdide is lowered, thercby showing
‘that the thyroidal trapping of iodide has been reduced,

1b) Oa locking at the different agents which interfere with
ths Birnding of Todine to protein and with hormone ‘8ymthasis, one
finds volumss of literaturs dealing with hundreds.of different
chemicals which offer minimum to mastimum inhibitory propsrties
at this level, We shall limit car description of such inhibitory
chemicals %o bubt the best knowpones, such as Thioureas, Propyle
thiouracil, Resorcinol; additionsl informationm canm easily be
cbtained in different reviews (Selenkos 1955 s Danowski 1962),
Thioureas, inhibiters of the organic binding, were .obandonnsd
wheon Thicuraeil bscame available o more spacifically Prepylihicu~

racil (PTU), This subsbanee, albthough a more effechive su

TR (D AR
19jergelcislery

of thyroid function, has somz drawbaclks. interferring with the

rasults of experimsntabions boxieity to amimals, damage o Kidneys ,
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impairment vo peripheral metabolism of T), (Escobar 1960), Re-
sorcinal showed diminished I+3% uptake which ssemzd to result
from decreased binding of iodine (Bull and Fraser 1950)., Many
other agenbs have been shown to imterfere at this level and as
ane reads this literature.one cannct but notice that the mecha-
nisms of action of these many agents have not as yet been fully

described, defin=d or even understoocd.

2, Inhibitor of the action of thyroid hormones.

The second point of attack for the different thyroid in-

hibitors is the Site of Action of the thyroid harmones (i.e.

the cellular lewvel)., Less work has been done at this level

because of the complex nature of experimentation at these dif-
ferent sites, It has been hinted befare and even well established
that P.T.U. and derivatives do have effects on the peripheral mstae
bolism of T) (Escdbar 1960), thus pointing positively to this
second point of attack, It has been theorized that T), is con-

verted %o T3 at the cell level of different tissuves (Standbury

1960;- Werner eb al 1961) either at the cell wall or within the
cell, A group of agents supposediy interfere with or inhibit

such a conversion, thus having antithyroidal propsriies. Ons such
chemical which has been used is BoH,D.B., n-butyl 3,5, diicdeo-b-
hydroxy benzeate (Sheahan et al 1951), which ha.s. shown definite
antithyroid properiics, This agent has been shown %o prevent the
calorigenic action of Tle. in mice (Shezhan et al 1951) and poten-

tiate the calorigenic actien of Ty (McClagan et al 1952) s furither
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it has been shown o uncouple oxidative phosphorylation when
added to isdlated mitochondria (Mudd, Lippman 1955), Grief
(1960) has shown that B,H,D,B, campletely prevents the swelling
of isclated mitochondria produced by T), (Tapley 1956), This
phenomenon of mitochendzxial swel_ling_ is highly complex and far
from being satisfactorily explained, It seems likely that
B.‘,H.,D,,'Bo has multiple effects and is an antithyroid compound
acting at least in part, at the site of action of Th° :
Ubiquinones (CoEnzyznes Q) have also been considered as a
site of action of antithyroid substances, bzacause of the close |
chemical relationship between these substances and the phenolic ) ‘
portion of the thyroid hormonss (Barker 1963), One such agent |

which has attracted our attention is known as DDIH i.e, the | .,\\

diacetyl derivative of 2,6, diicdohydroguinone (DOIOHQ)QV !

The D.I,H, form has been suggested as a potential degradation
product of T, (Adegreti 195L), Preliminary studies of the effect
of D.IT.H, on oxygen consumpticn in mice revealed that its boxicity
interfered with an evaluation of i%ts anbti-harmonal activity, I%
was then found that DDIH, the dizcetyl deriva"civc_e of D, I.H,, proved
to be relatively non=taxic and exhibited antithyroid effects, This
substance was shoyn Lo inhibit the clevation of awgen vpvake in
mice injected with T;;w but not in these injected with T3 (Sexif

and Seymour 1961}, It acted lile B,H.D,B., which had been thearized




to be anbibhyrold im nnture by virbtue of its ability o provent
dolodinaticn of Ty, bo T30 It remsimsd to bo shem vhether thio
agent (D.D.I.B.) acted as o capetitive irhibiter of T, ond

vhether 1o offecto voro the sams im cold=neclinabod amimalo,

EXPERIMENTAL,
Port Trro

X, Animalg and Dict

| Male albino mice of the Wistap strain weighing indtially
between 20 and 30 grame were placed separately im motal cages
with ‘wima screen bobtams (Plate 1, Figum 1) ab room Gemeraturo
and at% 30°C (22°C), Im the cold environmsnt, the animals wero
kept in individusd plastic cages conbaining sawdust, ALl amie
mals were fed Purins Leb Chev and tap water od Libitum,

2. Temperatures of Sxposures

The animals were lofh of room jemperature im the andmsl
quarters fer on? weck do familiorize them with instrumsnts and |
hendling, Groups of animalg were then placed im o constomt
temperature room of 308G ( 1°0), Experimontation was started
on this group after one memth of acclimatiom, Obher groups. of
mice were placed im o cold roca ob 20T and were acelimabed by
gradvally levering the temperaburo by 2°C overy 3-k days unbil

. « . ) o n o
he required temverabure of 10 G was reashed, Esporinenbabien

Pid

128 then undersalken after three weecks ef aselirotion o thio

temperature (1006 & 1.9),
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3, Treatmentss

a) ZThyromino injections: (| -Thyraxine Scdiun)s

Thyrodns was first odministercd subcutanzcugly ab o doso
lovel of 2 mg/kg or b mz/fig ab sero tWme, follewed by throe dozes
of 0.5 or 1 mgfltg every tuelve hours. Sinee 4% was Lound thab
similer results were dotained if a second doze of 1.0 o 2,0 mefkg
w2 given 2l hours after the first injection, instead of the throo
doses, this last procedure was followeds |

b) DDIH (Diacetyl derivativo of 2,6-d11 cdohydroguinons),

The finzly ground DDIH, suspended in a 0.5% salims solution
of gelatin and well shaken befare administration so as %o emsurc
uniform distribution of the mcranolecules, was injected intrae
perivomeally, (Ths 2,6-diioddaydroquinons (DIH) was dinsetylated
ab the Chemistry Department of the Undversity),

¢) Oxygen consumpbion measurcmemntss

A% both zero %ims and forty-ecight hours afber ©ho First ipe
Jecbion of ¢ ither Thyrodrnsor DDIH o both, the oxysen consumpbicn
was measvred according %o the techmigue drscribed in cochion b

4) Cxyeen Comsumptions

The. m>thod of measurerus involved the vse of o improved closed cire

4]
&

cull apparabus the type of Maclagan et ol (1950)., The changes mado

were brought cboub so as bo dobain moasures of otygen consumpbion
of resting andmals instend of noa=resting omss, %he eishd animels
were placed in on ordinary vecuwn desiccabor (9 Litre eapacity) (Plate I,

Figure 1) but ceafined ththin regpective arces by wire mesh porbitiens
b

(Flate I=-IT, Pigwro 2=3) vhich provenbted Tighting ond oncessish DoveRsnds.

N
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Ascarite or Soda Asbestos instead of Seda Lims was used becausc
this is recognized o 2bsarb carbon dimdide more efficiently
(Plate I, Figure 1), Since it was found that accumlation of
water vapor dozs affect the readings unf&vcimably,; magnssium
perchlorate (Plate ITy: Figure L) was used 4o abserd any water

| vapour present in the system., The experiment was started by
welighing each of eight mice to the nearest gramms, placing them
in the desicecator (Platoe II, Figure 3) and placing the 1id over
ths top withcud closing it completely, A 50 oxygen=nitrogen
mixture was circulated through the desiccatar at the rate of 8
1/min, for 3 minutes Lo ensure a 50% emriched atmosphere. Tho

desiccator was then sealed with special care, the tap openzd
o connect ths desiceator to the manometem the mrcul‘&; closed

by clamping the P-juncture (Plate 1T, Figure 5) and th» desiccator

was then placed in 2 water bath with stirrer, Ab eithsr tempera-

ture of measurement .o 30 mimite pericdvas alloved for temperature
equilibration within the chamber, AL the end of this tims the

Zero reading was recorded and further reédings vere taken ab in-
tervals of 10 mimmtes each for ovne hour. Ti was Lound thad readings
recorded for on2 hous instead of threc hours were sufficicntly constant
for correct measuremznts of aygen consumpbion. It was nacessary bo
tap the manowsber before each reading o prevent the mereuly from
sticking, Tho calevlation of oyEeR conatmoi- ion ig wery simple, for

it depends merely upon the prossure and the volums and temperaiure

of tho systom. Gal@ulaulm of wrygen conswnpbien ic oz félfewss
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Qrygen Consumpbion im mi/hr = Vx p x 273 . X
5 X2(3%T =5

V =Vol, of Desiceator (ml)

t =Time of cbservation (hx,)
p =Fall in pressure (mm Hg,)
P =Abtmospheric Pressure

T = Firal temperature (9C)

Ths results are expressed as ml, o:@'geh atv N.T.P,
Calibration of Desicecators was deme similarly to Ma@laga.n“s m3thod,

The volumz of contained dbjects was subtracted fram the '*vélum of
the desiccators, The Ascarite op Scda Asbestos (80 cc.).and
Magnesium perchlorate (10 ¢c.) occupy approximately 100 cc. and
1 ml. was also allowed for each gram of mouse, Because of the
fact that the temperature rose slightly (0.0°C = 1,6°C) during
most of the mEasurements, we introduced s correction factor which
tekes into consideration the effect of this incresse in temperas
ture=presswe in a clesed eircuild system, This correction fagtor
is as £ollgyse

C=2x(P - T5)
Iy
Atmospheric pressure (mm, He.)

Initial temperature at sero reading (VA).
Finald temporature (P4)

=3 +3 g
o -

Every wvalune of mtabolic rate in this paper is for groups of eight

animals and expressed ag #l, of oygen constmad/hz%/:q - Body weighb,



II, Results

1., Assessment of Relisbility of Method:

a) Constancy of a fall in pressure,

A Sypical curve of aygen consumption showing & linsar relae
tiaonship between fall in pressure and timz, one hour after 30
mimites of equilibration, is shown in Figure 1, Any leak in
the system can easily be noticed oy camparing the differences
of every 10 mimutes interval readings of the fall in pressure,

b) Carrelation between chamber temperature and Qxygen
consumption,

As stated rrevicusly we had noticed an increase in tempe-
rature within the desiccators throughout the experiments for
both cold and warm acclimated énimalse We thus plotted oxygen
cansumption against the incremsnt in tempe rature within the
desiccatars, (Text-Figure 2), It is fairly apparent that the
degree of temperature changes cccuring during experimentation
in the desiccators does not influence %o any extent the oIygen
consumption measuremrenty,

¢) Oxygen consumption and duration of acclimations

It is well known that oXygen consumption varies with age
of any animal, This factor had %o be investigated so as %o be
certain that cur results would not be propozvtionéjly alterad,
The orygen consumption has been plotted against duration of acclie
mtion in months, (Text Figure 3). From ‘Ehese results onz can
reacily conclude that aXygen consumptlon was noo significantly

medified by the duwratien of ‘acclimation of owr exmerimembel animals,



II, Results

1. Assessment of Reliability of Methed:

a) Constancy of a fall in pressure.,

A %Bypical curve of giygen consumption showing a linzar relae
tionship between £all in pressure and time, one hour after 30
mimtes of equilibration, is shown in Figure 1. Any leak in
the system can easily be noticed by comparing the differences
of every 10 minutes imterval readings of the fall in pressure,

b) Correlation batween chamber temperature and xygen
consumption,

As stated previously we had noticed an increase in temps-
rature within the desicecators throughout the experiments for
both cold and warm acelimted é.nimalso We thus plotted oxygen
consumption against the inerement in temperature within the
desiccatars, (Text-Figure 2), It is fairly apparent that the
degree of temperature changes cccuring during experimsntation
in the desiccators does not influence $o any extent the orygen
consumption measuremntg,

c) Cxygen consumption and duration of acclimations

I% is well known that oxyegen consumption varies with age
of any animal, This factor had to be investigated so as to be
certain that our results would not be propoxrti onélly altered,
The oxygen consumption has been plotted against duration of acclio
ration in months, (Text Figure 3), From "éhese resulbs one can
readily conclude that atygen consumpvion was ngs significantly
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medified by the duraiian of "acclimation of cur experimsntal animals,
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d) The effect of differenmt number of anmimals in desiccators

on (Qcygen Consunmption,

Cur resulis on oxygen conswmption in the warm temperature
were found to be well within predicted msasures for oms single
mouse (Hart 1953), However, when measuremsnbs were dons im the
cold, the values found were on th® averags, only 62% of those
reported by Hart (1953), Wo suspected that the grouping of
animals for oxygen consumption measuremsnts could have been
responsible for this discxepancy. To verify this fact we pro-
ceeded to f£ind ths oaxygen consumption of 3, 6 and 8 animals of
the same groups, ab the temperature of acclimation, Ths results
obtained for these different numbers of mice were then computed
ZJor sach subgroup in ml/hr/average weight of mouse of the sam
sub=group, and are chown in Table 1,

It can be seen that the values dotainsd for warm-acclimated
animals at 30°% 1°C were msarly the same whatever the mumber of
animals, In ths cdld-acclimated ones, measured ab 10°C, signifi-
cant differences were dbtained, The cxponential curve (Texb
Figure L) draun through these values gave us, by extrapolation,
the oxygen consumption of onz single mouse, which is similar %o
the value cobtainad by Hart (1953) from single mice, Our animals
thus appear 4o be acclimated to the sams extent as those of Haxrb
(1953), bubt the samz irerease in ozygen consumption could nob be ob-

served uvnder cur condibvions of measurensnt.

55”5[*
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Table 1

The effect of different mumber of animals in desicecates o

Gxygen Consumption measured at the temperature of acclimation,

Temp, Groups No. of  Av, Oo(ml/gm/nr) Av, Wo(gm) Av, 0,
mice consumption
per mouse
A,C,E,F, 3 1.3 37,92 54035
309G A,C,E,F, 6 ' 1,52 37.92 56,97
A9C3E9F° 8 1052 37066 57036
I,1L,7, 3 2,95 36,57 107,98
10°¢ I,I1,1IV,V, é 2,55 36,50 92,97

I,II,IV,V., 8 2,35 37,62 88,45
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2. QOxygen cansumpvion of mice at different temperatures withoud

treatmentss

The results of thess experimnts are shown in Tabl@ 2 for
animals acclimated at both 30°C ang 10°¢, Included inm ths nunber
of experimsnts are theose done at zero hour which in thamselvés

are readings not influenced by the treatmesnts,

Table 2 v
xygen Consmﬁp‘tion of untreated mice acclimted to 30° and 10°¢,

Temp, No. of Mean O2 F | 4
experiments consumption

A (30PQ) L3 1.2 = .02 3,92 {01

B (10°C) L9 2,30 £ ,02

It was found $hat the average axygen consumption for warm-acclimated
animzls was 1.42 £ .02, which ¢ampared favourably with the rosulis
obtained by Hart (1953), while in the cold the mzan 0,C.R, was

2,30 £ ,02 ml,/gm/hrp a value significantly different from that of
warm-acclimated animals, despite . the fact that the 0,G.R. of
growped cold-acclimabed mice was only 622 of thot expected for

single animals,
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3. Effects of treatments

The results are shown in Table 3.

These data were submitted

to the R X 2 analysis of variance (Yates 193L), ths result of

which appears in Table L,

Table L

Analysis of variance (R X 2)

Source of

variation df S5 5 F P
Treatments 5 1.h27 0,285 499 <0,01
Temperature 1l 0,359 00359 6,29 <0,05
Interaction 5 0,371 0,37k 1,30 50,05
Error 146 2,627 0,057

Since the interaction was not significant, the temperature

effect was further tested by the "t* test, giving us a value of

1.5 which shared us that ouwr groups of animals could be semrated

into two distinct populati ons,

We were thus justified to apply

the One-way analysis of variance “o each of the temperaiure pc-

pulations,

This One-way analysis, when resulting in o signifi-

cant F, was further completed by 2 Duncan (1955)-Kramsrls (1956)

test in arder tvo laocate the significant differences between

treatmenis,

- 23



(i) Warm-acclimated animals,

The differences in effects of treatments on this populaticn

are recarded in Table 5 at 1% level of significance,

Table 5

Effects of treatments on warmeacclimated mice

Treatment No, 7 5 9 1 1 3
,000 -060 0330 . 582 -586 0588

. These results show no significant difference between treatment nos.
75 55 9 nor between nos, 9, 11, 1, 3, bub a significamt difference
between treatments nos. 7, 5 and 11, 1, 3. Treatment mumber 9 lies
between these above significamtly different treatments, thus indi-
cating an :i.nhibitofy effect, |

(ii) Cold-acclimzted animals,

The differences in effects of treatments on this population

are recorded in Table 6 at 1% level of significance, -

Table 6

Effects.of treatmznts on cold-acclimated mice,

Treziment No, 8 6 b 12 2 10
- o037 o060 0227 0237 0270 -290

From these resulis we nobice two groups of treatmenis which are dise

tinctly different from ecach cther i.e, tresimenss nos, 8, 6 are si-

gnificantly different from tresimsnts nes. i, 12, 2, 10.

2l
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IITI, Discussion and Conclusions,

Many types of apparatus for the masurement of axygen cone
sampiion have been devised and used by researchers, Closed circuit
types of apparatus have been used by Chapman et al, {(194)), Marrison
(1947), Farmer (1948), Hart (1950), Sellers and You (1950), MaClagan
(1950), and Dawson (1955) > %o name but a few. Since we warted to
work on groups of animals, we used the closed circuit apparatus
described by MaClagan (1950), also utilized by Serif and Seymour
(1961). It is felt that the slight modifications introduced in
the determination of oXygen consumption is a definite improvement
over the methed of MaClagan et al (1950), since our data agree
with those of Hart (1950 and 1953) cbtaired on sirgle warm-accli~
mated mice, Further the mice in this new apparatus were relatively ﬁ\\
narral in behaviour and no erratic results in oxygen c¢onsumption
were dotained as seen in Table 1, The discrepancy ocbserved in
cold-acclimated mice could be explainzd in terms of heat transfer
between grouped mice, as noted by Pearson (1960) » and in a diffe-
rent air-body surface ratio; but since it was shown that the
values cbtained could be extrapolated back to the rate of axygen
consumpticn for single mice at the same acclimation temperature,
as seen in Fig, L > and since we used identical experimental proce=
dures throughout, it would seem that the fraction '~of‘ ‘the expected
mﬁ:,rgen consumpbion measured in these experimemis is a reliable index

of the actuzl metabolic rate,
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It apgears that the dose of thyroxine used in this experi-
ment was sufficient to produce a maximum increase in oxygen con-
sumption at both temperatures, since the administration of twice

as much was not falleowed by any increase as seen in the Histogram

and Table 3, The dose of thyrarine administered represented a
fifty to one humdred fold increment over the suspected narmal

secretion rate of thyroxine, although the secretion rates repor-

ted in the literature have been obtainsd by methods the reliabi-
1lity of which is opensd to question, b

Cur results confirmed the observations of Serif and Seymour

(1961) on the anti-thyroid activity of DDIH, and also revealed

that this substance was a competitive inhibitor of the calarigenic

activity of thyroxine; its effect is reversed by an increase in v
the dosage level of injected thyroxine. (Histogram 1), This ob=
servation aprars very important, since it gives suppart to the
suggestion of Serif and Seymour (1961) that this substance inhibits
some enzymatic reaction prerequisite to the calorigenic effect of
thyroxine, Whether this is a problem of cell permsability to thy-
roxine, associated or hot with the propcsed deicdination of Th ‘o
T3 as an acbivation mechanism of thyroxine, remains to be determinsd,
But the test as such appears to be a wvalid experimental model for
the study of the effects of other sﬁbstames' on foﬁe@eripheral acti-
vity of the thyroid hamonzs,

It is a2 well decumsnted fact that in cold enviromments, animals

increase their food consumpition greally, increase their activity, etc.
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resulting in increased fecal (Inbocciza et al, 1959) and urine

(Kot et al, 1959) excretion with increased depletion of thyraxine,
Many observations of this type now point more and more to the fact
that the thyroid secretes its active principle more rapidly in cold
surroundings (Dempsey 1943 °; Knigge 1963)., We find that in cold=
acclimated animals, thyracine administration had a very limited
effect, 1205% increase as compared to L0.8% at room temperature
(Histegram 1), It could therefore be theorized from such results
that partial saturation of thyroxine acceptor sites in cold-accli=-
mated animals impairs the efficiency of exogenous harmone, on the
grounds that liver mitochondria of refrigerated animals have been

shown to bind less thyroxine in vitro (Tonoye 1961). This might

also explain the failure of DDIH to show any inhibitory effect as
found in warm-acclimated animals, These findings once again enpha-
size the im, xtance of the thyroid hormones in cold-acclimated ani;-
mals, and the opportunity of an experimental model, in vivo, for

studying the peripheral activity of these hormonss,
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