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Metabolism of Cl-glucose in the Intact Dog
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< Tablel 1> Glucose pool and glucose space in intact dog.
g | o7 | el S T T ghucens pool PR ] e s
. No | kg ‘ c.p.m. l c. p. m/mgC mgC gﬂcgge gm/kg mg% L cc/kg :1/; (;ftbo-
1 15.4 1.21x108 360 3361 8.4 0.55 109 7.7 0.44 43.6
2 12.9 3.35x108 1250 2680 6.6 0.51 105 6.3 0.49 48.7
3 14.5 3.35X 105 1250 2680 6.6 0.46 112 5.9 0.41 40.6
4 12.6 1.47 X108 490 3000 7.5 0.60 116 6.5 0.51 51.3
5 11.8 2.22X108 1800 1230 3.1 0.26 87 3.5 0.30 29.9
6 15.8 2.22X108 1050 2120 5.3 0.37 94 5.6 0.36 35.6
7 11.5 2.22 X108 1350 1642 4.1 0.38 90 4.6 0.40 39.7
8 12.0 2.30X 108 1800 1550 3.9 0.32 89 4.4 0.36 36.3
Y. 5.6841.76/0.434:0.11/  100:£10.7/5.56-1.25/0.4130.05| 40.715.47
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[Fig 1.] S. A. time curves of plasma glucose and
respiratory CO2 Zero time S.A. were dete-
rmined by extrapolation.
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< Table 2> Turnover rate and half time of glucose pool in intact dog
S.A. of plas-! half time
dog %})‘;‘I:OSG ma gtlic(())se i gli}cogg ?E‘Zg:,a Glucosc comsumption rate )
no gm cpm/mg.C cpm/mgC ratepggnﬁiant gm/hr gm/hr/kg hr
1 8.4 360 15 0.78 4.3 0.31 0.89
2 6.6 1250 105 0.62 2.9 0.23 1.12
3 6.6 1250 77 0.69 3.3 0.23 1.00
4 7.5 490 36 0.66 3.6 0.28 1.05
5 3.1 1800 34 0.99 22 0.19 0.70
6 5.3 1050 125 0.53 2.0 0.13 1.30
7 4.1 1350 75 0.72 2.1 0.19 0.97
8 3.9 1800 190 0.56 1.6 0.12 1.23
mean 0.69 2.75 0.21 1.03
S.D 5.68+:1.76 +0.53 +0.82 +0.05 +0.11
o 5& CO: 2 AFMMSIE g Y 335 COzzel A3ty e A AHAe (steady state)E

A% 9% Chxmgol Adse det A4 =
£ FFQAA % CRrEgoz gARe A4
Moz AR AER vl 2

W A7e] £F CO2 & 2ol 2% C0:9 SAA &5
g AN 2A1NA 2E ue} Fo] AgAE F
2299 SA 8 As He AFHer AFqHAL
gzzege) SA. o A4 Faste wd O v
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2 349 27l 35 COzel S.A 7t Astsht
21215 “wash out”s 5 % CU-z = o] JHA me-
tabolic pool ol A 48t8 & CMOze] A E Ro)
o @7 CH-zxgel S A Aste we 33 COz29
S.A. 944 AGE & 4 4= §F 2F CO29 S
Aol HnAe] m@drAAe a3t AL 71E9]
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gdFzegat 2§ COzel S.A & 281494 042
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A vad 9Astgernz AY AdA dFrEg) ol A fel gt COz2l F5(fraction)d A2F 5 3
<Table 3> Conversion of glucose to respiratory COz in the intact dog
SA of S.A. of| % of COs gltlgcose disappearance glucose oxidation rate
Rate of CO. - Ol plasma | from pla- . -
dog produ ction resp.COz glucose sma gll)u- g}::ggga- glucose disa-amt. of glu- ﬁggeogxﬁi % of glucose
=0 — ppear ancee|cose oxidized oxidized to
t=0 |cosc rance ra-| -, to CO zed to COg CO:
te 2 per kg
No mM/hr |mM/hr/kg cpmn/]gc Cpm{ngc' % ‘ gm/hr l gm/hr/kg gm/hr mg/hr/kg %
1 55.5 3.6 160 360 44.4 4.7 0.31 0.73 41.1 15.5
2 57.8 4.5 255 1250 20.4 2.9 0.23 0.35 27-4 11.8
3 51.2 3.5 250 1250 20.0 3.3 0.23 0.31 21.2 9.2
4 49.2 3.9 125 490 25.5 3.6 0.28 0.38 29.9 10.5
5 93.4 5.3 370 1800 20.6 2.2 0.19 0.39 33.2 17.7
6 80.2 5.1 240 1050 22.8 2.0 0.13 0.55 34.7 27.0
7 62.6 5.4 340 1350 25.2 2.1 0.19 0.46 39.8 21.5
8 75.0 6.3 460 1800 25.6 1.6 0.12 0.57 44.2 £6.6
T 61.9:£102] 4.70:40.92 25.6:7.352.854 0.94 0.21:0.06| 0.474.0.13[33.9:46.34) 18.7:48.75
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< Table 4> Incorporation of R.A. glucose into liver, hcart and Skeletal muscle glycogen in the intact dog.

% incorporation of

Tisslue | dog gf}?ggg;{ gl ﬁ:bggxfl ’1;3522 tg(tis mg Cin glycogen |Total cts in glycogen iré jz:lt;agoglzilA. glucose
name | No |Mg&/100jc.p.m/ | o  |mgC/100| mgC/100 |c.p.m./100] c.p.m./100 | %7100gm | %/100mg
gmtissue] mgC. mgtissue mgglycogen |gm tissue jmg glycogen| ticssue | glycogen
1
liver 2 173 215 3.35 X108 76.8 44.4 1.65X10¢| 9.55X108 0.492 0.285
3 133 248 3.35X 108 59.1 44.4 1.46 X104 1.10x10% 0.435 0.328
mean 153 68.0 0.464 0.31
1 439 29 1.21X108 | 195.1 44.4 5.66x10%| 1.29%103 0.466 0.111
heart 2 430 110 3.35X 108 191.1 44.4 2.10<104 4.00<104 0.626 0.145
3 667 90 3.35X108 296.4 44.4 2.67x104 4.00x103 0.797 0.119
mean 512 227.5
1 162 10 1.21X108 72.0 44.4 7.2 X10%| 4.44x102 0.059 0.036
muscle 2 303 52 3.35X 106 134.6 44.4 7.00X103 2.31x10% 6-208 0.009
3 453 67 3.35X10% | 201.3 44.4 1.34 X104}  2.97X103 0.401 0.088
mean 306 136.0 44.4 0.223 0.04
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ABSTRACT

With the aid_of Cl4-labeled glucose, the metabolism
of glucose in the intact dog was investigated in eight
animals.

ClU—glucose was administered in a single initial dose,
specific activity of plasma glucose was allowed to dec-
rease thereafter. On the basis of the S.A.-time curve of
plasma glucose in which S.A. of plasma glucose decre-

ased exponentially with time showing a kinetic chara-
cteristics of steady state of the glucose metabolism,
the followiug data were determined.

1) The glucose pool of intact dog was calculated by
dilution principle obtaining ratio of total counts injec-
ted and zero time specific activity of plasma glucose,
isotope the mean value of glucose pool was427. 1 mg/kg.

Assuming glucose level in the glucose pool was same
with that of plasma, the distribution space of glucose

in the body was calculated as an average of 40.7% of
body weight.

2) Turnover rate and half time(t}) of the glucose
pool were calculated by the first order kinetic equation
obtaining the slope of the S.A.-time curve of plasma
glucose. Average turnover rate of the glucose pool
was 208, 5Smg/hr/kg of body weight and half time was
1.03 hour.

3) The percentage of respiratory COz drived from
plasma glucose, which was calculated by obtaining ra-
tio of zero time S.A. of plasma glucose to respiratory
COz was 31.8% of the total COz output.

4) Average value of 18.7% of glucose disappeared
from plasma was oxidated to respiratory COz. From
these data, it seems that minor portion of the disappe-

ared glucose participated iu furnishing oxidative energy.

5) S.A. of glycogen isolated from liver, skeletal and
cardiac muscle was measured and turnover rates of
glycogens were compared qualitatively each other. Li-
ver glycogen was metabolically more active than ske-

letal and cardiac glycogen.
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