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Total body oxygen consumption was increased by
glucagon administration(0.01 mg/kg) in canine model.
The increase was considered to be derived mainly from
the increase of hepatic oxygen consumption because
significant correlation was seen between systemic and
hepatic oxygen consumption 5 to 10 minutes after
glucagon administration. Gas exchange measurements
were performed in the clinical cases. The total body oxygen
- consumption was also increased by glucagon, and the
increment value was well correlated with several liver
function tests and pathological changes. It is concluded
that gas exchange measurements with glucagon stimulation
is a new simple non-invasive evaluation method for liver

function test.
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Figure 1. Schema of the experimental model.
A: catheterization to the hepatic vein via the right femoral vein

B: catheterization to the portal vein via the right mesenteric vein




Table 1. Clinical cases

Primary Liver Cancer . 71 cases
Metastatic Liver Cancer : 15 cases
Bile Duct Cancer . 24 cases
Pancreatic Cancer 8 cases
Cholelithiasis 7 cases
Others . 12 cases
Total : 137cases




Table 2. Time course of all parameters before
and after glucagon injection.

Minutes after

glucagon injection | Before 5 min 10 min 15 min 20 min 30 min

Mean arterial pressure [117.043.6 104.6+3.8 101.3+3.8 104.6+3.7 107.1+4.8 105.4+4.9

(mmHg)
| Portal venous blood flow 252.7+25.1 453.3+47.5 373.2+45.6.331.0+41.3 299.7438.5 275.7+32.4
(m@/min/10kg BW)
Pa0, (mmHg) 106.9+4.2 102.74+4.0 104.4+4.4 104:3+3.3 103.6+4.2 105.1+3.7
P°{,te?r'\ 54.74+3.9 69.0+4.8 66.6+4.7 62.4+4.8 59.0+4.9 55.2+4.6
PO, (mmHg) .
Hef:iﬂc 42.943.2 51.74+4.0 49.3+3.9 47.2+4.2 46.2+4.4 45.11+4.0
P°fl;?r'] 85.2+1.7 91.14+0.9 90.3*+1.1 88.1+1.4 86.6+1.4 84.0+1.7
Sat (%) :
Hef:i‘n'c 79.6+2.3 84.0+1.5 81.7+1.6 79.8+1.5 79.0+1.9 78.7+1.7
Liver 3.140.6 7.1+0.9 7.0+0.9 6.0+1.0 5.0+0.9  3.2+0.7
Oxygen
consumption
(m/min/10kg BW) Wh‘ﬂidy 55.843.6 59.51-3.8 60.943.9 60.9+3.8 60.3+3.5 60.1+3.4
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Figure 2. Time course of portal blood flow (upper), oxygen tension
(center) and oxygen saturation (bottom) after glucagon injection.
PO2: 6xygen tension, Sat: oxygen saturation, A: arterial blood,

PV: portal venous blood, HV: hepatic venous blood
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Figure 3. Time course of oxygen consumption after glucagon injection.
Whole Body(@®): total body oxygen consumption measured using
gas exchange measurements

Liver(Q): hepatic oxygen consumption derived from portal
blood flow and the difference of oxygen saturation

o VO, (Liver, m¢/min/10kg BW)
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Figure 4. Time course of increase of oxygen consumption
after glucagon injection.
Whole body(@®): total body oxygen consumption
Liver(QO): hepatic oxygen consumption
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Figure 5. Correlation of hepatic and total body oxygen consumption.
Whole body: total body, Liver: hepatic
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Figure 6. Time course of plasma cyclic AMP level.




150
—~ . T
E
& ]
:E,
i, ’
3 s
O
>

100 "

.3 before after

l " P<0.001 |
(t=14.18)
0_

Figure 7. Changes in oxygen consumption after glucagon injection.
before: at rest, after: oxygen consumption 10 minutes after

glucagon injection
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Figure 8. Reproducibility of gas exchange measurements.
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Figure 9. Correlation between A VO2 and liver function tests.




Table 3. The increase of oxygen consumption( A\./OZ)
by 75g oral glucose tolerance test.

VO, AVO,
(m@/min/nf) (mg/min/mt)
Normal 114.4+3.9 1,0.5i1.0—‘
(n=35) :
Parabolic 116.6+1.7 8.5+0.8 1 [k
(n=75)
X

Linear 110.8+5.3 TR vl | T nn oS
(n=11)

X p<0.05, XX p<0.01
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Figure 10. Comparison of increase in oxygen consumption(A\./OZ)
by pathological findings.
*ip <005, **:ip<0.001
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Figure 11. Correlation between A VO2 and integration of
plasma cyclic AMP levels.
A gocAMP: integration of plasma cyclic AMP to 10 minutes
after glucagon injection
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