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The Relationship between F-18-FDG Uptake, Hexokinase Act1v1ty and
Glut-1 Expression in Various Human Cancer Cell Lines
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Abstract

Purpose: To investigate the mechanisms related to F-18-FDG uptake by tumors, F-18-FDG accumulation
was compared with glucose transporter-1 (Glut-1) expression and hexokinase activity in various human
cancer cell lines. Materials and Methods: Human colon cancer (SNU-C2A, SNU-C4, SNU-C35),
hepatocellular carcinoma (SNU-387, SNU-423, SNU-449), lung cancer (NCI-H522, NCI-H358, NCI-
H1299), uterine cervical cancer (HeLa, HeLa 229, Hel.a S3) and brain tumor (A172, Hs 683) cell lines
were used. After 24 hr incubation of 5X10° cells, 37 kBq F-18-FDG was added and the uptake by cells
at 10 min was measured using a gamma counter. Hexokinase activity was measured by continuous
spectrophotometric rate determination. To measure mitochondrial hexokinase activity, mitochondrial
fraction was separated by a high speed centrifuge. Immunohistochemical staining of Glut-1 was performed,
and graded as 0, 1, 2, or 3 according to expression. Results: There was difference among F-18-FDG
uptake, total and mitochondrial hexokinase activity, and Glut-1 expression with different cancer cell lines.
The correlations of F-18-FDG with total hexokinase and mitochondrial hexokinase activity were low
(r=0.27 and 0.26, respectively). Glut-1 expression showed a good correlation with F-18-FDG uptake (p
=0.81, p=0.0015). Previously, we reported no correlation of F-18-FDG uptake with hexokinase activity in
colon cancer cell lines. Thus, when colon cancer cells were excluded, F-18-FDG uptake showed higher
correlation with total hexokinase and mitochondrial hexokinase activity (r=0.81, p=0.0027 and r=0.81,
p=0.0049, respectively). Conclusion: Both Glut-1 expression and hexokinase activity were contributing
factors related to F-18-FDG accumulation in human cancer cell lines. The relative contribution of Glut-1
expression and hexokinase activity, however, was different among different cancer cell types. (Korean J
Nucl Med 2000;34:294-302)
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A
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Ak FGAFANA FHE hexokinase A%
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Table 1. F-18-FDG Uptake, Total Hexokinase Activity, Mitochondrial Hexokinase Activity, and Glut-1
Expression in Various Human Cancer Cell Lines

F-18-FDG Total hexokinase Mltoch?ndnal Glut-1

. . hexokinase o
Cell line uptake (n=4) activity (n=3? activity (n=3) expression®

{cpm/mg protein)  {mU/mg protein) (mUfmg protein) (n=1)

Colon cancer cell SNU-C2A 48,500+3,800 61.8+4.3 363425 (58.8)Jr Grade 0
SNU-C4 46,900+3,000 42.0%1.8 23.7+1.0 (56.3) Grade 1

SNU-C5 136,1004+9,800 229422 13.3£1.3 (58.0) Grade 3

Hepatocellular SNU-387 40,70043,800 13.8+2.3 7.1+£12 (51.5) Grade 2
carcinoma cell SNU-423 56,700£900 147419 6.6+0.8 (44.7) Grade 1
SNU-449 31,200+£1,700 11.7+1.1 6.9+0.6 (58.6) Grade 2

Non-small lung NCI-H522 117,60049,800 36.1+2.5 15.7£1.1 (43.6) Grade 2
cancer cell NCI-H358 108,400+5,800 37.6+59 16.9+2.6 (44.9) Grade 2
NCI-H1299 73,100+2,300 174426 42+40.6 (24.4) Grade 2

Cervix cancer cell HeLa 132,200+9,200 50.0+4.4 28.0£2.5 (55.9) Grade 3
Hela 229 130,60048,000 46.2+9.0 24.3+4.7 (52.7) Grade 3

Hela S3 126,600+12,800 327439 18.44+2.2 (56.3) Grade 2

Brain tumor cell A 172 164,900+8,100 29.0+£5.0 159427 (54.8) Grade 3
Hs 683 146,700+7,200 36.9+7.5 23.9+4.9 (64.8) Grade 3

Values represent mean+SD.
* Grade 0; no stain, Grade 1; <10% cells positive, Grade 2; 11-50% cells positive, and Grade 3; > 51% celis

positive.

T Values represent percentage of total hexokinase activity.
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Fig. 1. This figure shows correlation of F-18-FDG uptake with
total hexokinase activity in cancer cell lines (a). When
colon cancer cell lines were excluded, correlation coefficient

increased (b).
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Fig. 2. This figure shows correlation of F-18-FDG uptake with
mitochondrial hexokinase activity in cancer cell lines (a)
When colon cancer cell lines were excluded, correlation
coefficient increased (b).
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Fig. 3. This figure shows correlation of F-18-FDG uptake with Glut-1
expression in cancer cell lines.
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