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Total metabolic rate, body density and tissue protein changes in acute fasting of rats.
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Table 1. Decrease in body weight of rat as fasting
continued. (% of the initial control value).
Initial

Days of

fasting cggngs) bt 2 3 4 5 6

Number 40 16 33 19 28 8 8

Mean 207 | 89.8 | 87.0| 79.3 | 76.0 | 69.9 | 71.5

2.3,4,56 92 A odebd FFAE 7ot AA e

Ao dxm3hel vlsle] 89.8%, 87.0%. 79.3%., 76.0%.
69.9%, 71.5% 2 zta7} AY3}H et

FE AN A4 AdBFEA 29 Flok @A
o M3 ol paston] A2Fe mevieh sk
. 2 2718 AEgel vwedA ml/hr 2 B8

Table 2. Decrease in oxygen consumption of the fast-
ed rats. Values were measured as ml/hr
and expressed as % of initial control value.

Days of
fasting 1 2 3 4 5 6
Number 7 23 9 17 2 6
Mean 85.3 | 84.2 | 783 | 71.7 | 61.8 | 67.6
S. D. 8.30 5.73| 10.0 | 10.1 11.7
S.E. M. 3.39| 1.22 38.55| 2.53 5.24
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Fig. 2. Parallel decrease in body- weight and total
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oxygen consumption in the fasted rats.
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Table 3. Changes in oxygen consumption of rats as fasting continued, expressed as % of the initial
to the control value

Days of fasting \ Control value ' 1 1 2 3 , 4 \ 5 \ 6
, Number of
L Tcases | 31 9 \ 27 9 19 2 6
‘ml/hr Mean 1976 (100%)|  95.1 95.8 94.5 89.8 88.0 92.4
kg bowt. S. D. 257 9.72 10.8 13.7 13.6 14.7
BTPS S.E.M. 47.0 3.43 2.13 5.87 3.20 6.61
P ‘ insig insig insig <.05 insig
Mumber 30 9 27 9 19 2 6
___mi/hr Mean 10,180 (100%)|  93.7 90.9 88.9 81.7 75.6 82.8
M? surface area S.D. 1,133 9.31 | 120 11.3 13.7 14.2
BTPS S.EM 210.3 3.29 2.35 4.00 3.24 6.38
P <10 | <.005 <.02 | <.001 <.01
\ Number \ 31 | 12
_ ml/hr Mean 2534 2421
k. LBM. 336 232
BTPS | s E. M 61.3 70.1
| P 1 .20
Aol A4 A 1ol 85.3%2 Bafed A2l stz v ZF KT LT wolglth & lob Al 16l o

sz, A 390 78.3%2. A4 Aol TLT% 2, A5 el £7+9) 93.7% 2 A& L(P<10), A 2del 90.9%=
61.8% 2, Al 6 o) 67.6% = ARt A= iow 2 (P<.005), Al 3] 88.9%2(P<.02), Al 44l 8L7
258 7b49h mi/hr 2 BAG s v|Fel 2 9, 2 (P<.001), 6 el 82.8%2(P<.0DZH&3AT.
stow WAt 2= AE). Z Jo} A 2Y olFaE Fae AVt L FALE

ol@A Arx zuer gzt dgied, Ziok A1l wolglch. 7ol glelAE A £AL AFHE Fo
dzad 85.3%% TAF et AT Ae £ & Qeiue AUAL o] A AxAAL A& &S H

A% postabsorptive state 24 A Fe] SFAEAE T Al zha FE0b e S A REE s
(specific dynamic action)e] glelAl & Zlel €dslelzt A olst o] T/ FET abx xwle] ¥ FEHE
gt 7ok Al 29l ol F e Ak AuFY FL & g3 wyez FHEw slol wate Aol webA
e Al19ec 4 AL Aol 727k vepdeh o714 FEe gloiA ARz AR

Abs vk o B8 ubAel webd ko] Aelsh Aol st ERAE dehddz AzEE e F
A HQAE ub A 3Fol Rely A Ak 227 7] =7 (lean body mass, LBM)E 7|&2 2 A3 A
Zoz TAFHE 7ot EAZF 1,2,3 4 5,602 A d) = 2ebAch 7)o A4 olAe] oixgke] 2534 ml/hr
o] whebAl o) 2gh(1976 ml/hr/kg b.wt. & 100%2 A%k /kg LBM sl wl3te] 7jeob Al 4ol 2421 ml/hr/ke
ol wldted 95.1%. 95.8%, 94.5%., 89.8%, 88.0%., LBMogA E Apole] #el& AART 47+ g+
9.z DAY FTHE Bl Yot 9.9g HolE (P>.20). 59 W7}x ALA T4 AF F AA, 78,
olrjgiel. = kA 7lobz £F7)9 mi/hr 2 A= 28 g A BoA e BRAC 2EHE AL
Apa wlEre] W e =rlE FasE AL AL A Aol g Al wh rlofell oA & FA,
y wrodshed Z=gich. slotel QoA dEbE o 2R WSS 9 wAle) 22 g4 Fol vEhuH

Yx| 2z pae] @ delez BFAY Hart A% sle BEAs AAE AstE b abs 2 Fe 4

e 99 49 elAe RAwABHm A% = oIAE FHsHE Aclzt wald

Pip Fof 7|&ste wheh ol dhAbe] Ay FFA olE B3AE 54T Aol Flok AA Al4dRA ¥

ql obE TEAY part vl A AWdte) £t w4 ge Azelgled, o Jze F2 Fad AL
ZE Y A ERe e A 27E AR YE Aupdol A at sl EFAE A4 Agel vizhd A

AEdd AZzez ASE o 2349 10,180 ml/hr/M? Aol a7t A=

surface areao] wldte] 7]olol] YojrE o= FxtelA A 4 Zol BE ube}l o] FA AL =tE 227}
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Table 4. Decrease in the lean body mass after 4 days
of acute fasting in rats,

Lean body mass
% of initial % of final
body weight body weight
c . Mean 80.1
ontro
(N=21) S.D. 4.81
S.EM 0.96
Fasted Mean 55.4 79.3
aste
(N=11) S.D. 8.34 5.83
S.E.M. 2.6 | 1.84

80.1% EF-Aolgter vldted 7lot 4UdE 79.3% ¥
ZA k2 247 whA g EFADE EFAC A7
Fol glolAE Huk Folrt At F AR FFAY
27t AW o)A} 2L 22 vbE FFAE
A3 E Holch. o|FA =& EFA AAAY Fie
o] AL 7ok AA e1He BEA FoE FANW
55.4% A& EFA ez & el AT
zx9 whwA gh§-ko) slofz 4A st SUSlE
ol 2 4R e A58 gtk A4 AAe =24 =Y
Table 5. Changes in the protein content of tissues

after 4 days of acute fasting in rats (%
tissue weight).

F71¢ AFE B 5 JAJAHP<20). FE AL A
A% w12 % (lean body)d] o5& 1.090 4 Flxp 10105
7)etell lelA wtEFuc) Axy} 0.9 AAe] rf W
2 4% gasE Aolzz A4 W= S/t UKE
Aelch.
Table 6. Changes in density of tissues after 4 days
of acute fasting in rats.

Total body Liver Muscle i Skin

Control group

Number 21 21 19 23
Mean 1.0486 1.0749 1.1986 1.1035
S.D. 0.0081 0.065 0.045 0.036
S.E.M. 0.0018 0.0014 0.010 0.0076

Fasted group

Liver Muscle Skin
Control group
Number 24 25 25
Mean 18.3 21.6 25.3
S. D. 2.48 2.17 3.26
S. E. M. 0.519 0.368 0.665
Fasted group
Number 24 24 23
Mean 18.2 19.4 28.0
S. D. 1.80 1.32 3.21
S.E.M. 0.375 0.277 0.685
P insig <.001 <.01

A #geke 714 18.3gm/100 gm, Z(v] 2l A 21.6
gm/100 gm, 350l 4] 25.3 gm/100 gm ©] At 24 7| ot
49 WA 6% Fole 24 A §-f3Fe] 18.2gm/
100 gm o 24 shEgta ¥l &el7} gl en, 2olA
19.4gm/100 gm 2.2 {2 H(P<.00) Z47t AY2,
A E 280gm/100gmoex =] Fris e
(P<.0D.

HIE. 94 7o} 44 WA 64 Fol &2 I
£33 v ERE A6 3o AL AAY ¥ FLS A
3 RETE] 1.0486 ¢l u] e} FlolFel A 1.0542 2 A

Number | 20 28 | 26 26

Mean 1.0542 | 10722 | 11336 1.1397

S.D. 0.0141 | 0.0097 | 0.0260 | 0.0549

S.EM. 0.0034 | 0.0018 | 0.0052 | 0.0109
P <.20 <.20 1 <001 | <.01

74 | Ee g xke] 1.0749 ol amd JlebFoll A
1.0722 2 Wil Aolrl gl (P<.20), ZolM e &
Zrel 1.1986 olglewi rlelFelAM 1133622 Fd
(P<.00DF7HE 2o, FFolAdes Ax3te] 1.1035
oehgted FobFel A 11397 2 {4 P<ODF7HE
nolglch
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ABSTRACT

Total Metabolic Rate, Body Density
and Tissue Protein Changes in Acute
Fasting of Rats.

Byong Ryul Chun, M.D.
Department of Physiology, College of Medicine,
Seoul National University, Seoul, Korea
(Director: Prof. Kee Yong Nam, M.D.)

Measurements of oxygen consumption, total body
density, tissue density and tissue protein content
were made on two groups of rats: the first group was
the normal control group and the second group was
starved for 6 days with free access to water. After
the measurement of oxygen consumption animals were
sacrificed and the determination of lean body mass
(LBM) was made by means of underwater weighing.
Comparisons were made between the control and
fasted group. The following results were obtained.

1. Total energy expenditure of rat decreased as the
fasting progressed. This decrease was parallal to
decrease in lean body mass.

2. Although the decrease in oxygen comsumption
was parallel to the decrease in gross body weight, the
change of lean body mass correlated more closely
with the oxygen consumption.

3. Subsequently, oxygen consumption expressed on
the basis of both gross body weight orlean body mass
did not decrease as compared to the control value.
Oxygen consumption expressed on the basis of body
surface area decreased as the fasting progressed. Body
surface area was not a good reference expressing
oxygen consumption in fasting of the rats.

4. Total body density increased in the fasted group.
This reftected the decrease in fat when fasting conti-
nued.

5. Tissue density of liver and muscle (gastrocnem-
ius) decreased and that of skin increased in the fasted
rats.

6. Protein contents of tissues showed variable
changes in acute fasting: liver showed no change,
muscle showed a decrease and skin showed an increase.

7. Tissue protein content, which is one component
of lean body mass, influenced the changes of tissue
density.

8. Total body density was the sum of tissue density.
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