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Differential Uptake of "F-FDG in Transitional Epithelium and

Squamous Epithelium-derived Malignant Tumors

ZHANG Su-lei', LI Chun-ming®, WANG Rong-fu', et al.
(1.Peking University First Hospital , Beijing 100034, China;?2. Gansu Provincial People’s Hospital,
Lanzhou 730000, China)

Abstract: [ Purpose ] To compare the difference of glucose metabolism of tumor tissue from two
different epithelial origins,and to provide a theoretical basis for resolving false positive and false
negative problem in PET/CT application. [Methods] Twelve BALB/C nude mice were randomly
divided into two groups,subcutaneously inoculated with 1x10%0.2ml of cervical cancer Hela cells
and bladder cancer EJ cells respectively. Micro-PET was undertaken to obtain glucose
standardized uptake values(SUV). SUV,,, and SUV,,., were measured to assess glucose metabolism
in tumor tissues. [ Results | SUV,,, and SUV,,., for cervical cancer were 6.18+0.23 and 2.40+0.57,
respectively. SUV,,, and SUV,,.,, for bladder cancer were 4.22+0.39 and 2.60+0.43 ,respectively.
SUV,,, between bladder cancer and cervical cancer was statistically different (=-9.474,P<0.01),
while SUV,,., was not significantly different between them. [ Conclusion] Squamous epithelium-
derived malignant tumor such as cervical cancer has higher glucose metabolism than transitional
epithelium-derived malignant tumor such as bladder cancer.

Subject words: micro positron emission tomography(Micro-PET); transitional epithelium;squamous
cell carcinoma; epithelial cell; 2-["*F Jfluoro-2-deoxy-D-glucose (*F-FDG); standardized uptake
value (SUV); animal model

AL T PR 114 AR R A 2 — R o R 2
{14 JIC S I A 1 AR IR 5 T B S, o0 R 9 %) 18 B T
PEA G TR 0 1 GRS A A U 4R
PRI R R IR A AN TR, A5 e R M2 R S5 B A )

EL&WH EXEAAFNERET L% (2011YQ03011409) ;
El % B 4 F ¥ 2 (81071183)

BRMEE. THE, FE, FEER, %%, 0L FF, B +4bx
FE-_ERBEFA, LA TERKEMFEKES
(100034 ) ; E-mail : rongfu_wang2003@yahoo.com.cn

75 B #7:2012-09-03

P
%

MEF2® 2012 4% 18 5% 10 #

FAT A B

ENSN R NE 1 R S M a A AR Y N oY
LG R 0w A, Hoh e SR ER AT
BRIR 1 B ARG B, B A IR AR R ok A
TR LRSI BERR , 29 & 55 B 1 90%
FHT T e R A AN [R] 3 8 WA A A 4 22 5 i PR
A7 6 bR kA A AR R AN, (R B A SRR
ALVE R o oA AR AR R AR R SR g e

729



Journal of Chinese Oncology,2012,Vol.18,No.10

fbkt, A W TE IR T TR R SR A RIE 2
FRRAT 21k

Micro-PET 2 T~ 1E L 5 & S W7 J2= 71 41 £ AR S Al
Z b AT LUBE XA A R S 1 A BRAE AR 0 At 7
I AR A5, AT LS e i g 108 A= 2 e 2
[SF ) 90— 804 5 4 2 40 i 760 4 B 1O 2R (L), A PR
PG 2 8 2020, an B Ek UL REE LB IR I
E 4, AnEAL B I (standardized uptake value,
SUV) il 5 341 F-FDG PET/CT X fil g8 4 45 B 18
R R R, B R SR BRI TR AR R AR
A TUREAE S 38 3 e 2 2L SF-F DG, 7E It IR
A DAPEAS g I Ak B RV LA T SLBT2 W i
S8 3 TR UL R A7 e i 97 RACRT TS I

BE-FDG 6 U = 2 AH G R A e B 2R A
A AR b2 0 L 0 R | IR 43 9 B A o R R 4
i34 BTG 1 DL S A i iz GLUT-1 Wy RiA %, H
Hh R o B A S A A AN [ o A A R R R AR —
FEAYT, BF-FDG 4 B JBE 78 ) W s B2 53] | 02
— N TR BRI FE Rk R AR L
KArHEL FEHUE  (the maximal standardized uptake
value,SUV ) &> 2 W AT SE Ay F8 bR M, A B 5% 1 H
Micro-PET A | #tilfG K bt BE A b Bz > U5 b 97
] 2 2 S R S i) R (AR B S AR 2

I RS

1.1 SLEzh

#57 BALB/C /N REE R A AL . fd B BALB/C
BRE 12 B RS 4~6 J& K 16~18g (b 5t 4 38 |
SRS YA RA AL ) . BEHL A, B2 6
H kB 3% T SPF 555
1.2 4HpaiEsE

FH& 10% 4103 100 TU/ml 8 & 100 1U/ml
B DMEM 35 3% 5:4F R 27 55098 Hela 20 ALK
Btds BT M09 R, T 5% CO,.37°C 4 i 7%
RN LR IR
1.3 PhEsh SRR

WSO T RS A K R B A B, R AR R S T
AR E S Hela 40 M AR BESE BT 4008 1x107 5,
519 i BALB/C #f B g A A 7 e B AR
it lem B, HER AT Micro-PET B1% .

730

1.4 Micro-PET B1& 7%

% FH Philips /A 7 8 Micro-PET (MOSAIC HP)
X, BF-FDG v B 5 i BB A PR /2B 7 ik
2l EE>95% ., BALB/C #EUMIREAL AL F:2H 2 6 HAT
BF-FDG PET {34 . A2 & 8~14h, BRI PR
Jev T3] 7 R 2 i Ik T 5 (8.32~12.02)MB /0. 1ml "*F-
FDG, %) 40min J& , Ji 3l SR 7 PET #5245 2048 >k &
FEI¥ ] Smin, B E R H 3D-RAMLA ¥,
1.5 B&oH

£ Philips ) EBW #:/E & 4t b MR/ & |
T A R A S SUV ., X g X sk
PE WU D4R X (region of interest, ROIL), 43l Il &
SUV,.. F1 SUV,,., 18 -
1.6 ZitZ4hiE

fifi 1 SPSS16.0 B {44 db B4, $icds F 35 8k«
PRUEZERIN, PRI ST FEAR B B T 50RO ¢
5 K P<0.05 8 W22 A G E L

2 & R

2.1 Micro-PET Elf&

BALB/C #R BRI Jed A= < it B B
PET H EG W T 1.2, AR R 7 v el bR i 2
ARTED 3 /> AN [m] W7 T 6 o Jie g FDG #8507 ¥, I 20 1y
ROT, 75 Jib 96 kb 1 A8 0 10 AR 4l /0N BRI 0 3 5 500 o
AR A E S SUV b AT SUV e

BALB/C J§% bt 98 ¥R BT 25 8% SUV,., 4 3.8

1 BALB/C FERtE# R "F-FDG PET 2 & (1 i m)

B 25 2012 4R 18 &% 10



~ &

BALB/C ‘& 0% #R U 2 8% SUV,.. N 5.9

B 2 BALB/C EFE#ER “F-FDG PET & (18 &)

22 HE 4R

S BUE2E HE e i )5, mT WLOGEE T 185 e e 19
AV AR, e 20 e A vie G | Py 4 0] LA SR
AR L4 200K (B 3) 18 B0 4120, mT L i Jge 21 21
AR T A0 A% M G R LA R (1 4)
2.3 MEBALRBEE BRI

155 e SUV 1 :4.22+0.39,SUV,,.00: 2.60+0.43 ; B

H9 SUV ., :6.18+0.23,SUV,,,.,,: 2.40+0.57 , 17 SUV,,,,

PR ST REAS ¢ K56, B Dt 5 B AL =2 [R], 25 5%
£ Gt E X (1=-9.474,P<0.01) ., SUV,,., FiJl <7 k¢
A KW, B EUEMBERER LS ER (1=

0.626, P=0.549),
3 3 i

SF-FDG £ L J5 A Mg mT A AR KA 22 51, 4R
it EL A 1 IR SREAE T DR o A R AR i R L
02 AT AR 38 A [R] bz (4 AR 2%, AT DU R SF-FDG
() MG HE— 2R I R L i S8 52 Wi B, shd
PET (Micro-PET) % [Th FH TS 50 2= /N sh ) W A&, &
I3 F BAR TS AL N Micro-PET X Ji
AN TR) A b Je 2 2R AR A AT RS, T S — 3
Yy A% 55, AR 5256 R I PHLIPS Micro-PET 4311,
iy 4 B X 1R IR 7 SPF ¥R EE, 7E sh ¥ AR SE B0 R,
PJUEAT T H B PET {25 5T & 45 S50 /0 2h P 2%
T 8~14h, 753 23 JI5 0BS54 A7 AR 48 52 5 i e
PRERAARE 5 —E =1 *F-FDG, Micro-PET f2f 2
AR AR SUV, 78 X 43 S R i 1 AN () 95 345 43 4%
FRAFEE AR S 430 92.3% i 83.3%7,

A S 5 238 L 3% W R AN [) 2H 2R U 1% i g A 4
B A 22 5 AT R 04 i R 2 3 G e g 4
SR ) WEA MUY 22 5 AU 285 56 1 HL g AN
JggE 1 AL AT AR OGS FEALBUR S bl T
FARUR—HE, 438 78 9 06 PE R[], B BF-FDG 4%
B2 L Bk 1) 5 A I AR O R 1Y) R Gk g
JEAZ BF-FDG 3l WA C R, TEEY 1T R |,
BE-FDG i A8 AT LA VEAk A P i) s 4 A HOIR S B H:
{2282 BF-FDG B HUE AT 1 35 M 22 7 R W] T[]

B3 BB AR E(HE 3 #x200)

LR TS WL R T\ ety )
- % ! -

~Rl | ‘,.‘.'\‘,,-14‘_4
Nt

: 1 I. - " ueh & Y
" X VO VS B e IR sq
p Rapls DS wilie 0y o m Te g BT >

C
.
!

JiE AR 2012 £ & 18 £ % 10 H]

731



Journal of Chinese Oncology,2012,Vol.18,No.10

RV g ZH BV WA T A AR K I 25 5%, A WF R 3R
B SUV {5 I iz S B AR 50 8 b Rz J2 5 B A G 2,

H%Hj‘éﬂﬂlﬁﬁﬁ)?ﬁiﬁﬁﬁtbﬁ%% JL% PET/CT
Ji5 e e 2 - 5 X BR-FDG 388 1E 7 41 20, {0 i T 8F-
mckﬁﬁﬁmﬁ,mm%%%%ﬁgm%ﬁﬁ;
M) % SR 8 A, E o i DR SR T IO FE 28 )5, #-05 FH mk

FERALHE, LA WBE DG o5 55 78 100 3008 o S o
B b B SR, AR SEER A A R BRI

AT BRI IBE B SUV,., IR T 81K K2
KR E B0 . SUV (B b Bz iR 412~ A % 1
KFR, LA, A AR P
WVﬁﬁﬁﬁ%mu&ﬁE%W%ﬁﬁﬁ%ﬁ%
AR CHE ™, TR SV b MR dn i r 2R B a1k
DA KSR 08 RN R R AR ZR PR AR DG e A 2
1 20 b SUV (B A5 200 0 169 58 0 VA G, M A
KW S 0140 i &k 5 s SF-FDG S5 U IEAH
SRR AT REAY LA th T AR A RS EE N
(e 4 - B2 P e ) ik RS [ ML 1 SR8 22 5%, 2
Prea et A — | IRk, AR AR A A —
.

B, ARBETE R RS IE b B R URY fired F IR L
S5 A A R A e e o 2 A B A 2 22
B T ORI LB IE T HZUR IR SUV {H
15, Ay PG L AR A0 T e 0 2 A QK AN ] T A
FIBr PET/CT wf b B o 5 b e e ) ] 2 A
225, LA BCABEBH R A B 4 45 T4 (1 1 B2 4K
/i

Sk

[1]  Amaral FR,Mateus GC,Bonisson LA et al. Cell prolifera-
tion and apoptosis in ameloblastomas and keratocystic
odontogenic tumors[J]. Braz Dent J, 2012,23(2):91-96.

[2]  Dierickx LO,Huyghe E,Nogueira D, et al. Functional tes-
ticular evaluation using PET/CT with "F-fluorodeoxyglu-
cose[J]. Eur J Nucl Med Mol Imaging,2012,39(1):129-137.

[3] Revheim ME,Winge-Main AK,Hagen G,et al. Combined
positron emission tomography/computed tomography in
sunitinib therapy assessment of patients with metastatic
renal cell carcinoma[J]. Clin Oncol, 2011,23(5):339-343.

[4] Boellaard R. Need for standardization of F-FDG PET/CT

for treatment response assessments|J]. J] Nucl Med,2011,

52 (Suppl 2):935-100S.

732

(6]

[7]

(8]

9

[10]

[12]

[14]

[15]

[16]

[17]

E 2R 4&. PET/CT i 12 Wi 2
i ,2008.3-15.

Sundin A,Eriksson B,Bergstrom M, et al. PET in the diagnosis
of neuroendocrine tumors[J]. Ann N Y Acad Sci,2004,10
(14):246-257.

Buck AK,Schirrmeister H,Mattfeldt T,et al.Biological

[M]AE 5T JE UK A7 B i)

characterisation of breast cancer by means of PET[J]. Eur
J Nucl Med Mol Imaging,2004,31 (1):S80-S87.

Lind P,lIgerc I,Beyer T,et al. Advantages and limitations
of FDG PET in the follow-up of breast cancer|J]. Eur J Nucl
Med Mol Imaging, 2004,31(1):S125-S134.

Eguchi T,Yoshida K,Hamanaka K,et al. Utility of "F-
fluorodeoxyglucose positron emission tomography for dis-
tinguishing between the histological types of early stage
thymic epithelial tumours[J]. Eur J Cardiothorac Surg,2012,
41(5):1059-1062.

Cho YB,Chun HK,Kim MJ,et al. Accuracy of MRI and
BF-FDG PET/CT for restaging after preoperative concur-
rent chemoradiotherapy for rectal cancer{J]. World J Surg,
2009,33(12):2688-2694.

Groshar D,Bernstine H,Stern D, et al.PET/CT enterogra-
phy in Crohn disease: correlation of disease activity on CT
enterography with "F-FDG uptake[J]. J Nucl Med,2010, 1
(7): 1009-1014.

Israel O,Kuten A. Early detection of cancer recurrence:
BF-FDG PET/CT can make a difference in diagnosis and
patient care[J]. J Nucl Med,2007,48(Suppl 1): 285-35S.
Chang JM,Lee HJ,Goo JM, et al.False positive and false
negative FDG-PET scans in various thoracic diseases|[]].
Korean ] Radiol, 2006,7(1):57-69.

Mochizuki Y,Omura K,Nakamura S,et al. Preoperative
predictive model of cervical lymph node metastasis com-
bining fluorine-18 fluorodeoxyglucose positron-emission
tomography/computerized tomography findings and clinical
factors in patients with oral or oropharyngeal squamous
cell carcinoma [J]. Oral Surg Oral Med Oral Pathol Oral
Radiol ,2012, 113(2):274-282.

ESA. PET/CT——4r TR AW HARN A [M]. dEa:
b3 R A B A A, 2011.500-514.

SRR SRR, TORAR 4. 52 W NOD/SCID /) Btk 2
8 BF-FDG PET Y #e% R 3R 1 W5 (). v B B2 2 5
BHAR,2012,28(6):1027-1030.

Eguchi T, Yoshida K,Hamanaka K, et al.Utility of "*F-fluo-
rodeoxyglucose positron emission tomography for distin-
guishing between the histological types of early stage
thymic epithelial tumours [J]. Eur J Cardiothorac Surg,

B 25 2012 4R 18 &% 10



[19]

[20]

[21]

[22]

[23]

[24]

2011,21. [Epub ahead of print]

Chiu CH,Yeh YC,Lin KH,et alHistological subtypes of
lung adenocarcinoma have differential *F-fluorodeoxyglu-
cose uptakes on the positron emission tomographylcomputed
tomography scan[J]. ] Thorac Oncol,2011,6(10):1697-1703.
Hansen AE,McEvoy F, Engelholm SA et al. FDG PET/CT
imaging in canine cancer patients|J]. Vet Radiol Ultrasound,
2011,52(2):201-206.

Imperiale A,Cimarelli S,Brigand C,et al. Does the asso-
ciation of ®F-FDG uptake intensity and lesion topography
reveal histological phenotype and tumor differentiation in
esophageal cancer? [J]. Hell J Nucl Med,2011,14 (3):
239-242.

Erusalem GH,Beguin YP. Positron emission tomography
in non-Hodgkin’s lymphoma (NHL): relationship between
tracer uptake and pathological findings,including prelimi-
nary experience in the staging of low-grade NHL [J]. Clin
Lymphoma,2002,3(1):56-61.

Minn H,Joensuu H,Ahonen A, et al. Fluorodeoxyglucose
imaging: a method to assess the proliferative activity of hu-
man cancer in vivo. Comparison with DNA flow cytometry
in head and neck tumors[J]. Cancer,1988,61(9):1776-1781.
Braams JW,Witjes MJ,Nooren CA et al. Detection of oral
dysplasia in animals with fluorine-18-FDG and carbon-11-
tyrosine[J]. J Nucl Med, 1998 ,39(8):1476-1480.

Adam Z,Elleder M ,Moulis M,et al. The role of PET-CT

in decision making on the treatment of localized nodular

MEF2® 2012 4% 18 5% 10 #

[25]

[26]

(27]

[28]

[29]

[30]

form of pulmonary AL-amyloidosis[J]. Vnitr Lek,2012,58
(3):241-252.

Topkan E,Parlak C,Kotek A,et al. Predictive value of
metabolic ®F-FDG-PET response on outcomes in patients
with locally advanced pancreatic carcinoma treated with
definitive concurrent chemoradiotherapy[J] BMC Gastroen-

terol,2011,10 (11):123-132.

Benz MR, Tchekmedyian N, Eilber FC, et al. Utilization of
positron emission tomography in the management of pa-

tients with sarcomalJ]. Curr Opin Oncol,2009,21(4):345-
351.

Khanom R,Sakamoto K,Pal SK, et al. Expression of
basal cell keratin 15 and keratin 19 in oral squamous neo-
plasms represents diverse pathophysiologies [J]. Histol
Histopathol ,2012,27(7):949-959.

Yamada M,Niwa Y ,Matsuura T,et al. Gastric GIST ma-
lignancy evaluated by ®F-FDG PET as compared with
EUS-FNA and endoscopic biopsy|J]. Scand J Gastroenterol ,
2007,42(5):633-641.

Miyashita G,Higuchi T,Oriuchi N,et al. "F-FAMT uptake
correlates with tumor proliferative activity in oral squa-
mous cell carcinoma: comparative study with *F-FDG PET
and immunohistochemistry[J]. Ann Nucl Med,2010,24(8):
579-584.

Buck AK,Herrmann K,Shen C,et al. Molecular imaging

of proliferation in vivo: positron emission tomography with

[®F]fluorothymidine[J]. Methods, 2009 ,48(2):205-215.

733



