


-RESULTS’

Effect of Tempereture on In Vitro Oxygen Consumption

) The mean respiration rates at standard conditions of
temperatufe'and pressure:of pooled diabeticVor‘normal mouse
liver homogenates 1ncubated at 37 degrees Ce101us were

36 45+2.66 and 36. O9+1 87 pl 02 g“l-mln"'l respectlvely :
~Samples taken from the same dlabetlc and normal llver
'homogenate pools ‘and 1ncnbated at 35 degrees Ce101us‘snoWed
standard respiration rates of 40;03i2;37-andv38{44;8;02 pl
0y+g~1 min=1 respeotiVely, T-test analysis of respiration
rates showed no significant differences'between any'of the

groups (P>0.05).

Influence of IOP+T3 of‘T4ion ln'yizg Oxygen ConSumption'
The results of this stndy are summarized in Table 1.
In normal mice, the nean resbiration rates between animals
receiving saline vehicle, IOP, and IOP+T4 were similar
(P>0.05). However, the mean oxygen'consumpﬁion of normal
mice that receiVed‘ICP+T3‘was higher than each of these
groups (P<0.01). Invcontrast, the mean respiration rates
between diabetic,mioe reoeiving“saline vehicle, IOP, and
ICP+T3 were similar‘(P>0.05), whereas the mean oiygen
consumption of diabetic mice that recelved IOP+T4 was
higher than each of these groups (P<0.05). 1In all
treatments, the mean resplratlon rates of fhe diabetic mice

were lower than_any treatment of the normal mice.
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Influence of IOP+T3 or T4 on In Vltro Oxygen Consumptlon
Table 2 summarlzes the mean in zitzg resplratlon rates“

for liver homogenates of normal and dlabetlc mloe reoelylngl“
various treatmentss, In normal mlce, the in XiEEE oxygen |
consumptlon rates were. s1m11ar between sallne vehlcle and
IOR+T3 1n3ected.an1mals.(P>O.05), The[meaniresplnatlon rate
of nornal animals_injectedﬂwith I0P alone was lower than
animals injectedveither with saline vehioie"or'IOP+T3
(P<0.05), whereas the mean oxygen consumption rate for mice
1n3ected with IOP+T4 was higher than the other three groups
(P<0.05). Diabetic mice injeoted with saline Vehiole’had
mean resplratlon rates that were lower than those anlmals
injected with IOP and IOP+T4 (P<O 1) Dlabet;c mice
injected with IOP+T4 had a higher mean’oXygen oonsumption
rate than those 1n3ected with sallne vehicle (P< 05).
Diabetic mice 1n3ected w1th IOP and IOP+T4 had higher mean
. respiration rates‘than'normal animals injected with saline
vehicle, IOonr" IOP+T,. | -
Assay of Serum Thyroid Hormones

‘The results of'RfA analysis of‘serum»thyroid‘hormone
levels in diabetic:and‘normal_animals receiving various |
treatments is-summarized in Table 3. There was no
diffefence betweenvthe‘serum T3 and T4 conoentrations of
diabetic and normal‘mice injected withlSaline vehicle or

IOP alone (P>0.05). HoWever, diabetic mice which received
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' Table‘Z.‘ A comparison of the in vitro oxygen consumption rates (nl 0 *min- 1)
: of normal(+) and dlabetlcfd mice injected 1ntraper1toneal%y w1th
‘saline Vehlcle, 1opan01c a01d (IOP), IOP+T3 or IOP+T4

T-tests Between Groups (d f. —4)

‘Normal(+): +/veh +/T0P - +/IOP+T3 +/IOP+T4 db/veh db/IOP db/IOP+T3 db/IOP+T4
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Table 3. ‘RIA analy81s of serun concentratlons of T3 or T4
: in normal(+) and diabetic(db) mice 1n3ected
intraperitoneally with saline vehicle, 1opan01c-
a01d (IOP), IOP+T3 or IOP+T4 :

‘vseTUm-ﬁevels gﬁ Thyroid Hormone:

_Normal(+) ~ (ngm) o _ (@@%)
Vehicle  53.0083.60  3.67%1.77
TP 43.30817.95 4.06:2.85
CT0P+T3  A778.708173.70  3.4230.63
CTopsT, .654Qoo¢200;23j o 70.59232.91

Diabetic(db);

 'V¢hic1eo;? o 5"50;30£3;§8‘:f B "1.9210.63
vIoP oo""g "7,} 60;06116;52 . 3.8710.82
v;IOP+T3 "?f_o’ 32129.67£354;86} o '3,5410;86
IOP+T, . 520.33%22.50  37.6750.88

 Values are mean i‘S.D; L

(n= 3)
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IOP showed an 1ncreese in serum cencentratlons of" T4
'(P<0,05).j The hlghest serum concentratlons of T4 were
rfeund in the normal and dlabetlc mlce reoe1v1ng IOP+T3'
E(P<0101)“ The hlghest concentratlons of serum T4 were
found 1n the normal and dlabetlc mice Wthh recelved IOP+T4
(P<O 01) " There was" also an 1ncrease from normal 1n the
serum»cencentratlons of T3“1n dlabetlc_and nondlabetlc mice

administered IOP+T,

47
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DISCUSSION
Data from an. earller experlment by th1s author

_(unpubllshed study, 1984) had demonstrated an 1n v1tro"

~oxygen consumptlon rate for the l1ver tlssue homogenate of _
jsallne vehlcle 1n3ected dlabetlc and normal mlce of 55. 6+
‘4 37 and 22 8+2 77 pl 02 g'l- “1 respectlvely at standardd
condltlons., Both the dlabetlc and normal anlmals in thls
_study were less than 12 weeks old. These data 1ndlcated
,that llver tlssue 1n dlabetlc mlce had a hlgher oxygen
consumptlon rate than that of normal mlce.’ Thls result was
‘surprlslng as it had been expected that the metabollc rate’

of dlabetlc mice would be lower than normal, whlch could

help to explaln the obe81ty of the anlmals.' However, s1neehyil

: thls'study had been.performed at»37 degrees Celoius, which‘.‘
‘1s the normal body temperature for non- dlabetlc mlce but
elevated for dlabetlc mlce, it was thought that the hlgh
:‘oxygen consumptlon rate observed ‘in d1abetlc mouse t1ssue»
-‘homogenate mlght be an art1fact of an abnormal 1ncubat10n
'vtemperature. The present study demonstrates that there is -
no dlfference in the oxygen consumptlon rates of dlabetlc
and normal mouse llver homogenates ‘incubated at elther 35
or 37 degrees Ce101us. Therefore, 1ncubat1on temperature'
“was llkely not respon31ble for the hlgher than normal
oxygen uptake ratesdthat»were observed_1n_10 week‘old
dlabetlc mlce.luli : R T

' Although the prev1ous study had demonstrated a hlgher
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(P<O. 01) omygen consumptlon rate 1n dlabetlc mouse llver
‘tlssue, thls was not repllcated in- the study us1ng 20+ week.:
old anlmals.‘ Slnce measurements of oxygen consumptlon at
37 degrees Celclus Were performed 81mllarlly in both
experlments, other varlables were cons1dered to explaln
;thlS dlscrepency.t | u

| One explanatlon may lle in the ages of thevdlabetlc-
anlmals that were used in the respectlve experlments.ylln _
the previous study, the dlabetlc mice were less than twelve

‘weeks old. ThlS would place them 1n the early stage of thev

.diseasef(Coleman and‘Hummel 1967 Wyse and Dulln, 1970) in

which the. processes of llpogene31s, gluconeogenes1s and

. glucose'ox1datlon are abnormally hlgh. In contrast the

animals used 1n the present study were much older (20+
weeks old) } It has been reported (Coleman and Hummel,
1967 Wyse and. Dulln, 1970) that the metabollc condltlon of
the dlabetlc mouse deterlorates with 1ncrea31ng age.,'These
workers both demonstrated decreased glucose utlllzatlon andv:
glucose oxidation in older diabetic mice. Slnce the
present. study wasrconductedfusing older animals; it is
likely that the d1screpancy observed in the oxygen
consumptlon rates of the two experlments could be due to
l't@e effects‘of age.upon the metabolic processeS‘of'diabetic
mipe. | e |
Different reSponses'were also seen in thebin y;yg‘and

~in vitro oxygen consumption rates of diabetic and normal
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mice treated with thyroid hormones and iopanoic‘acia. As
was mentioned above, it is thought thét T3 is the hormone
primarily’responsible‘for inifiating metabolic responses
such as increased oxygen consumption. It is also
established that iOP'blocks the conversion of'T4 to Ts.
Therefore, it>was expeéted that the oxygen consﬁmption rate
of animals receiving injections of IOP might be reduced due
to lower levels of T3. It was also eipected that
administration of I0P+T3 would raise the metabolic‘rate
since I0P is not théught'to have any effect on the action
of T3. Injections of IOP+T4 would, however, reduce the
oxygen consumption rate since the conversion of the
injected T4 as.Well as the ehdogenous T4‘ﬁould Be blocked,
thus preventing the formation of metabolically active T3.

| In the in vivo oxygen consumption study, normal mice
exhibited an increased respiration rate when given IOP+T3
(P<0.01). There was novincrease in the in vivo respiration
rate of normal mice administered IOP+T, (P>0.05).
Conversely, the in vivo 0xygeﬁ consumption rate of diabetic
mice given'iOP+T3 was not increased while that of diabetic
mice given IOP+T4 was higher than all othér diabetic animal
gfoups (P<0.05).

The in vivo results were, however, not consistent with

the in iiigg liver homogenate oxygen consumption rafes of
diabetic and normal mice. In normal‘mice,‘IOP+T3 did not

raise the oxygen uptake rate above normal (P>0.05), but
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admlnlstratlon of IOP+T4'ra1sed the resplratlon rate above
".all other normal groups. When IOP+T4 was glven to dlabetlo
mlce, the oxygen consumptlon rate was. also ralsed above o
'normal (P<O 05)‘ However, the oxygen consumptlon rate of
»dlabetlc mlce glven IOP+T4 was not hlgher than the dlabetlcl
‘anlmal groups glven IOP and IOP+T3. |

| There are two maJOr dlscrepen01es between results of
the measurement of the.in'vivg‘and ;n_v;trg oxygen
cbnsumption‘rates in diabetic'and normal‘mice." The first
is that the in vivo okygen.uptake:of normal mioe is
1ncreased by admlnlstratlon of IOP+T3, but in v;t;g an’
increase is noted only when IOP+T4 is given. The diabetic
mouse,»on the other hand, exhlblts inceased oxygen
consumptlon only with IOP+T4 both in v1vo and in vitro.
Secondly, the in vivo ‘oxygen consumptlon rate of all groups
of normal mice are slgnlflcantly‘hlgher than those of
oorresponding’diabetiovmioe, However, the 1n vitro oxygen
‘consumptlon rates of dlabetlc mice glven varlous treatments
are higher than several of‘the normal»oounterparts, In no
case is the innvitrg oxygen COnsumption rate of diabetic
mice lower than‘that:of the%corresponding normal mice.

‘ Two results in. the RIA determlnatlon of serum thyr01d‘
|

hormone ooncentratlons are of partloular 1nterest. The
ladmlnlstratlon of'IOP to»dlabet1c mice oaused an 1norease
1n the serum conoentratlon of T4 above the levels of sallne

vvehlcle 1n3ected diabetic mice (P<0.05). This result was
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