A A Asd A3z
The Seoul Journal of Medicine
Vol. 5, No. 3, September, 1964

Mo AL B L%

]—_,] ﬁ./" ]7:1

Mechanism of Glucose Absorption from Small Intestine of Dogs
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1. True glucose absorption rate(mg/hr/loop):
200mg X —%—ﬁnal conc. of incubation medium
(mg%)xfinal vol. of inc. medium/100
2. Apparent glucose absorption rate(mg/hr/loop):
V-A difference of glucose conc. X venous flow
rate.
3. Lactate appearance rate(mg/hr/loop):
V-A difference of lactate conc. X venous flow
rate.
4. Pyruvate appearance rate(mg/hr/loop):
V-A difference of pyruvate conc.Xvenous flow
rate.
5. Q. consumption rate(cc/hr/loop):
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A-V difference of Oz conc. (vols. %) X venous
flow rate.

Blst =& zx gk Ak Somogyi?® ¥ Nelson?!
8] i, A4l A eFell = Barker ¥ Summerson® & ¥}
W, 24 Zx4 A+ Friedmann ¥ Haugen® ¢
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=

Table 1. Relation between concentration gradient of glucose, and pyruvate, lactate appearance rate and
oxygen consumption rate in fifteen intestinal loops in vivo in dogs.

Group 1 Group 2 ’ Group 3
Glucose concentration
lumen>blood lumen==blood 1 lumen<blood
Incubation medium
Volume, ml, before 20 20 20
" after 11.04+0.55 13.040.49 149+ 1.23
Glucose concentration, mg%
before 192.8 192.8 192.8
after 86.94-6.9 117.2-4:5.6 129.84 5.4
Glucose concentration, mg%
Arterial blood 81.4+2.75 176.4+8.45 253.0+£11.9
Venous blood 90.4+2.14 195.8+5.63 261.0+ 9.8
A-V difference 8.9+1.2 8.0+1.3 9.4+ 1.4
1(),‘xlroe:)tiiisent(Incubation medium minus arterial 111.24+3.6 16.441.2 -60.2- 2.5
Glucose absorption rate, mg/hr/loop
Apparent 34.2+x1.6 35.4+1.8 33.2+ 1.8
True 93.6-£3.3 71.742.0 62.94 4.9
Venous blood flow, ml/hr/loop 384.04-36 442.2-+27 354.6+38
Pyruvate appearance rate
A-V difference, mg% 0.394-0.089 0.3440.039 0.224 0.032
mg/hr/loop 1.49:40.30 1.8440.039 0.78+ 0.032
Lactate appearance rate,
A-V difference, mg% 9.3341.07 5.67+1.32 4.20+ 0.75
mg/hr/loop 35.94+2.60 25.144.03 14.94 0.62
Oz consumption
A-V difference, vols. % 7.99-£0.63 6.83-£0.62 7.60% 0.71
cc/hr/loop 30.34-2.86 30.241.65 26.9+ 1.48

** Tach value represents the mean of fifteen loops 4~ S.E.M.
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Fig. 2. Relation between true glucose absorption
rate and concentration gradient of glucose
across the lumen-blood barrier.
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Fig. 3. Relation between apparant glucose absor-
ption rate and concentration gradient of
glucose across the lumen-blood barrier.

X =Group 1.

O =Group 2.

@ =Group 3.
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Table 2. Glucose absorbed as apparent glucose
absorption, pyruvate and lactate.
Group|Group|Group
1 2 3
Glucose absorption rate

Apparent, mg% 34.2) 85.4] 33.2
True, mg% 93.6| 71.7) 62.9
Ratio of apparent/true, % 36.5| 49.4 52.8

Glucose equivalent calculated
from pyruvate and lactate
appearance rate, mg/hr 37.4] 26.6) 15.7

Glucose absorbed as pyruvate
and lactate,% true glucose
absorption rate. 39.9] 37.00 24.9

Glucose absorption,ratio of total
sum of apparent glucose
absorption and absorbed as
pyruvate and lactate to
true glucose absorption rate,% 76.4] 86.4| 77.7

Z A1 TAAE AR 2 F531 =" (true glucose
absorption rate)®] HE 36.5%, A2TFANE HT
49.4%, A 3 TAA L 52.8%7F ok A=A Az
g Joe] F4E L Ueix F4E Tege 229 9]
99 g YPded F59L £ F A=

¥ 25ve] 22 714 A A4S AAH
2R x5 A2 Ea=o F5EE &S A
7] 818t Z7e) A 2abo] gloiA Azket A9 Y
Y W o] F 7149 vEAE FAstn Ad B9
o doll FEFE A5 R Y 22z Y
E(appearance rate)-T AlAHE A A 1Fol4 BE
ulol o] A ale] £¥EL Al 1Tl HE 35.942.60
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mg/hr/100p
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Fig. 4. Relation between lactate appearance rate
and concentration gradient of glucose
across the lumen-blood barrier.

X =Group 1.
O =Group 2.
@ =Group 3,
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2 el dz Al Al Y A2 4A
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ohowebA a5l 24T e 295 TEEHL
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}?2 +25.1 mg/hr=26. 6mg/hr A 3ol 0.78X G54 }?g
+14.9=15. 7mg/hr At o #e AR B
stoll A R g EX E.&},Q_E_ Bl xlo] F4E TE
T dulstuz é’:l 2 xAdzrao R FHEe &
45 zwolake] true glucose absorption rate of off &
B-E(fraction)e A} 170l slelA 39.9%, 2% ¢
ojA 37.0%, A 3l oM 24.9% 24 4FG 9

§49 zuvel 34 % 24zedon Yol §
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Fig. 5. Relation between oxygen consumption of
intestinal loop and concentration gradient
of gucose across the lumen-blood barrier.
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1. 4 Aa 222 245 £z oEF(true glucose
absorption rate)2 A3 W Fol Alele] Fx A Ao ¥
sl Frhakga Al 1Fl A 3T 93.6+% 3.30 mg/hr,
A 2FANA 71.7 £ 2.00mg/hr, A 3FlA 62.9+£4.9
mg/hr 2 z+&¢ 2goh 3 zew Az dAvs
%435 zxrob@k(apparent glucose absorption rate)&
Zho A ¥ Aol 7t AL, Al 1Tl A 34.241.6 mg/hr,
A 2FoN A 35.44+1.8mg/hr, A 374 33.2+£1.8
mg/hr & #& 2R3, °|F % ATl ShelA true
glucose absorption rate & 50 % W&o 331 o

2. Aoz RaAlso] F45+ lactate appearance
rate = A 1) A 35.942.60 mg/hr, A 2 o4 25.1
+4.0 mg/hr, A 3 FolA 14.940.62 mg/hr 2, true
glucose absorption rateol A9} Zo] F= 7 Abof w]e
e Eridtglch. @ 2AEZEAY EPES A
wlsle] FAY Ax g Agn el gleid BERe|st
St '

3. Txw F4d w2 A4x 2A4FL Al1ToA
30.3:-2.86 cc/hr, A 2-5FolA] 30.2+1.65cc/hr, |3
Foll A 26.9+1.43cc/hr &, FEA A Fadte] vlm
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ABSTRACT

Mechanism of Glucose Absorption From
Small Intestine of Dogs

Yong Hwan Sung, M.D.

Department of Physiology, College of Medicine,
Seoul National University, Seoul, Korea
(Director: 2% prof Sang Bon Lec, MD’)

One intestinal loop of 20 cm in length was made by
ligating both ends of the loop of jejenum in 15 mongrel
dogs. The canule was placed into mesenteric vein
draining the intestinal loop.

20 cc of saline containing 200mg% glucose was
incubated for 20 minutes in each intestinal loop.

Concentration gradient was made across the blood-
lumen barrier by injecting 50% glucose into the
jugular vein. According to the magnitude of glucose
concentration gradient, experiment was grouped into
three. Concentration gradient across blood-lumen
barrier averaged-+111.2mg% in the first group,+16.4
mg% in the second group and —+60.2mg% in the
third group. The results were as follows:

1) True glucose absorption rate, represented by
disappearance rate of glucose from the incubation
medium, increased with the increment of concen-
tration gradients, i.e., the rate was 93.64-3.3mg/
hr/loop in the first group. 71.742.0 mg/hr/loop in
the second, and 62.9+4.9mg/hr/loop in the third
group.

Apparent glucose absorption rates. represcnted by
appearance rate of glucose in the venous blood, were
relatively constant in each group. i.e., the rate was
34.2-+1.6 mg/hr/loop in the first group, 35.414-1.8 mg/

hr/loop in the second group, and 33.2--1.8 mg/hr/loop
in the third group. Hence the apparant glucose absor-
ption rates constituted less than 50% of truc glucose
absorption rates.

2) Lactate appearance rates were 35.9+2.6 mg/hr/1
oop in the first group. 25.144.0mg/hr/loop in the
14.940.62 mg/hr/loop in the

Lactate appearance rates increased

second group, and
third group.
with increment of concentration gradients as in
the case of true glucose absorbtion rates. Appea-
rance rates of pyruvic acid was negligible as com-
pared with that of lactac acid.

3) Oxygen consumption rates were 30.342.86 cc/hr/
00D in 30.241.65 cc/hr/loop in
the second group, and 26.931.43 cc/hr/loop. These

rates were relatively constant in each group regard-

the first group,

less of change in concentration gradients.

4) 76.4% of true glucose abrorption rates was re-
covered from the venous blood in the forms of glucose,
lactate, and pyruvate in the first group, 77.7% in
the second group, and 86.4% in the third group.
These data suggest that, in dog intestine, glucose
absorption is carried out partly by active mechanism
and partly by diffusion. Glucose transported through
active mechanism appears to be absorbed in the
form of glucose molecules, whereas glucose transport-
ed through diffusion seems to be absorbed in the de-

graded form of lactate or pyruvate.
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