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[ Abstract]

nude mice and optimize the imaging protocol. Methods

Objective To investigate the effects of animal preparation on microPET imaging of tumor xenografts in
Thirty-six nude mice implanted with human epidermoid carcinoma
A431cells were randomly divided into 6 groups. Group A: no fasting, room temperature (20°C to 22°C ), no anesthesia
(leaving the animal awake for 60 min after the F-FDG injection), and "F-FDG given by i. v. injection. Group B:
Fasting (6 to 8 h) , warming (30°C to 32°C ), anesthesia (inhaling 2% isoflurane anesthesia) , and *F-FDG given by i.
v. injection. Group C: No fasting, warming, anesthesia, and *F-FDG given by i. v. injection. Group D: Fasting, room
temperature, anesthesia, and F-FDG given by i. v. injection. Group E; Fasting, warming, no anesthesia, and FDG
given by i.v. injection. Group F: Fasting, warming, anesthesia, and " F-FDG was given by i. p. injection. Serum glucose
level was measured before FDG injection. % ID/g, . of the subcutaneous tumor, neck muscle, brown adipose tissue, brain,
(1) The tumor
BF-FDG uptake was significantly inversely correlated with glycemia in the groups B, C and F (P <0.05). (2) The "F-

liver, kidney, myocardium, harderian gland of the groups A to I were measured after scanning. Results

FDG uptakes in the brown adipose and muscle tissues in the group A were 8.03 +1.29 and 16. 07 £5. 20, respectively.
The ®F-FDG uptakes in the brown adipose and muscle tissues in the group B were decreased by 71.98% and 81. 84% ,
respectively, than that in the group A (P <0.05). The uptake in the cervical muscles was highest in the group A (16. 07
+5.20), and lowest in the group B, being 81.84% lower than that of the group A (P =0.000). The uptakes by brain,
liver, kidney, myocardium and harderian gland were not significantly different among different groups. (3) The tumor-to-
organ uptake ratio was lowest in the group A. The tumor-to-muscle, tumor-to-liver and tumor-to-brown fat uptake ratios
were 6. 5-fold, 1.29-fold and 4. 76-fold increased, respectively, in the group B than that in the group A (P <0.05 for
all). Under the experimental conditions of group B, the image contrast of tumor and organs was improved. (4) No
significant differences were found for tumor "F-FDG uptake by different routes of injection in the first scanning ( P =
0.364). After the second scanning, the "*F-FDG accumulation in the abdominal cavity by intraperitoneal injection led to a
lower uptake of tumor and normal tissues. Significant differences were found for tumor "*F-FDG uptake by intraperitoneal
injection between the first scanning and the second scanning ( P = 0.025). Conclusions Animal preparation has
significant effects on the ®*F-FDG biodistribution in normal tissues and the uptake in subcutaneously transplanted tumors.
Fasting, warming, anesthesia, intravenous injection can improve the imaging quality and reproducibility.

Xenograft, nude mouse; Fluorodeoxyglucose; Positron emission tomography, animal; Study
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PIFIEE 2 B P 2 SR Sh W RS T 4 ), L 10%
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37°C YHMIRG FRAR N H RIS R 1A 1 A T A B W
i
1.4 BREETHBEBERNET

WSO Ak T A X B0 1 B e 40, FH DPBS
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1.6.3 BN S TFLARET 30 min, R E TR
SRR TR iR AT iR, & R
WR(30~32)C, BT ERE T 32°CH
AR BB A R, BERAE LR FAXS
PRE P HEAE A7 S FE IR R, I FE IR (20 ~22)C
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1.6.4  JREFIE O RIS . BN 2 F2 R, &2 2% S5

e AR IR S N EST FDG, # & 1 h S5, 4T
microPET W%, JCREE . 48 KERIR S F ST FDG J5
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1.6.5 5 FDG Jy 2. B i bk v i i # A2 i
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/NE ) PET-CT ( Inveon microPET-CT; Siemens
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SUPMANEE 27 B R o S e sh M 5T B 4R 4 FDG iy o
] B 27 Rk e AL st IR B 27 g iR BE e PET-CT v
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1.8 microPET 1%

(1)A ~F 44745 —IK microPET-CT W%, 55—
H B.F 4117 FHK microPET B44,

(2) UG R AR S FESS 290 pCi ~320 pCi
FDG J& 60 min, B2 R/ BRI M [ 72 T34
B (R 52 50 75 B P e 2 T IHE IR &, DL S
L T RPLE I A 2% 5 UGE R ) , 4T microPET
A%, FUENE R 52 1k (filtered back-projection ) i
FriFfg e,

(3) Al IRW ( Inveon Research WorkPlace,
Siemens ) HAXT R IEAT 53 BT, T HTES R X H AR
(region-of-interest, ROL) I &t S5 LA , 5 €4 D37
B2 RS FIE B IE O UL i TR K 1 Y B
K& i H AR BUOR (the percentage injected dose per
gram, % ID/g, % 1D/g = ROL JICHH 4 1% J3 /7 B ik
SPVEIGE x 100% ) o (33« AT DR BB 38 A Ak 1 o 22
SRR, IR R PET — fB ) & A o 85 (R, the
standardized uptake value, SUV = ROI Ji & P15 B/
PREE/ TR SO PRI B x 100% , 17 I 1A 71 52 46 3
PR 22 R B, SCERIERE I %0 1D/

L9 ZitFESHR

H SPSS 16. 0 Bt AT 70 M, S5 R S HIE +
PrifE2E e m . BUAS & A 5 73 T ( Pearson correlation
coefficients ) 73 AT 1L W% (5 5 i J83 45 B A9 4 G M,
oA [ 4L R L2 B B (9% 1D/ g, KU AT ¢
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2.1 KT zh4y I
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mmol/L(24 H); Jo &% & #f B % /K °F (6.14 =
1.03) mmol/L(12 H) s &2 MAE 45 M . A 40 (E
A =R TORREE R ER KR ) mBE(E (6. 43 =
1.01) mmol/L;B ZH (£ & Jmil JRRE: | R i bk 5 )
MBEE (4. 77 £0.78 ) mmol/L; C 41 ( LA ik .
IR KRS ) MBEHE (5. 85 + 1. 05) mmol/L; D
A (S I OREE R FIKES) MBS (A (5. 15 +
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0.30) mmol/L; E 20 (5 I | JCIRRIE | 8 ik i
) MAEE (3. 68 +1.01) mmol/L; F 41 (254 i .
JRRIE P 0 5 ) IS (B (4. 67 +£0.70) mmol/L, B
ZH R SRS I AR 5 PR B B (% 1D/ g, ) Z D R
A AL #E L (r=-0.869,P =0.025), C
20 F A RR B INOBE 5 R (% 1D/ g, ) ZIH] A
HAAHG, AGit# L (CH.r=-0.831,P =
0.040;F #4H.r= -0.843,P =0.035), A 41.D 4 .E
ZH AR LAY A 5 g $8 B (% 1D/ g, ) Z TRIAH Gk
TGt X (A H.r=-0.510,P =0.301;D 4H.r
=0.770,P =0.073;E #H.r= -0.079,P =0. 881) ,
2.2 AEEZEZHE FDG AASHHIZM
AN[E) A& 454 FDG e #R SRS AR I8 A 75 vp 43 A
(LA microPET KRB 1, W =) , £ 44 FDG
BHUE(E 1),
2.2.1 FEAEWI A HEBHUR R (8.03 £1.29) , K
EAA (B ~E) W ILF A 4, B 4K
71.98% ; C 41K 60. 52% ;D ZH[#AIK 48. 34% ;E 41
FEAI 44.39% , D 21 E A g 5 B 2E 7 040
TR (P =0.440) ,
2.2.2 FHEBALAL: A 4B HUR R (16. 07 £5.20) , H
EAA (B ~E) BB MT A 41, B 4 AR

81.84% ;C &M 79. 57% ;D 4H[%AK 73. 03% ;E 4
F#A% 39.52% , B 1% E ZH %A% 69.98% , B 40 .C
41K D AN R T L7 (B vs.
C:P =0.796;B vs. D.:P =0.322;C vs. D:P =
0.461) ; HAR A SR B 5 A G it &
(A vs. B:P =0.000;A vs. C:P =0.000;A vs.
D:P =0.000;A vs. E:P =0.000;B vs. E;P
0.000;C vs. E:P =0.000;D vs. E:P =0.001)
2.2.3  HABERE ONE B R A SRR IUE D 2hil
Bl A, I i 488 (AR T B A R, T8 i [l

R UNE 2P
2.3 AEAEZEEETETHEBIFIN FDG B
=AU

2.3.1 M FDG $EHL . AR HER S5 F K T A
FHCFDG 284k (R 1) o BT . A 2H 5% B Ak
(3.50 +0.58) ,B 44T 25. 53% , C B HUTT
5 21.35%

2.3.2 R/ AN AN B BB IR R [R MER A
T, A 2 MR R/ A A B ORIk (R
2), B S A AU s B AR ST LU 22, B 4188
I/ SR AL, B I8/ F Ik, A% AR I8 /4 €0 1 s 1)
BEBCRA BITHE 2 6. 50 % 1. 29 1% 4. 76 135,

R AEIER A AF R DK E SRR SRS AR B 25 21 21 FDG S5

Tab.1 FDG uptake of various tissues after intravenous injection under different conditions

4 PRGN HEPALA i R 5 JHF A i ey FR A

Groups Brown fat Neck muscle Brain Heart Kidney Liver Tumor Harderian gland
A% Group A 8.03+1.29 16.07+5.20 5.93+0.59 18.92+5.62 10.75+9.49 3.40+0.97 3.50+0.58 16.50 +3.52
B4 Group B 2.25+0.39 2.92+0.61 5.08+0.73 23.60+3.42 15.93+£11.40 3.35+0.43 4.70+0.30 19.35 £2.83
C# Group G 3.17+0.44 3.2820.70 5.70+0.30 29.20+4.70 11.83+2.67 3.15+0.50 4.45+0.39 20. 48 £2. 66
D GroupD 4.15+0.61 4.33+0.86 5.10+0.89 29.38+7.02 15.98+7.40 3.52+0.44 3.73+0.67 18.42 +7.77
E%H Group E  4.47+0.60 9.72+2.62 5.80+0.41 22.57+12.76 14.63 +12.08 3.82+0.86 3.82+0.87 18.88 +4.76

A 1 B IR TOREE ;B 20 AR RREY ; C 2 JCAS EmR AR s D 21 25 | S IR RIS E 2 A5 S imiR TR
Note: Group A: No fasting, room temperature, no anesthesia; Group B: Fasting, warming, anesthesia; Group C: No fasling, warming, anesthesia;
Group D Fasting, room temperature, anesthesia; Group E: Fasting, warming, no anesthesia.

K2 AFMER AT RIS E T BAR /U FDG SR

Tab.2 Tumor-to-organ ratios of FDG uptake in the mice after intravenous injection under different conditions

il =t A4 B4 CH D 4 E#4
Tumor/organ Group A Group B Group C Group D Group E
Jiyeg / #53UL A Tumor/ neck muscle 0.26 0. 18 1.69 £0.45 1.42 £0. 40 0.88 0. 19 0.40 0. 05
fi 84/ HFAIE Tumor/ liver 1.09 +0.32 1.41+0.12 1.44 +0.28 1.06 0. 13 1.03 £0.26

T gRE/AE A )Ig I Tumor/brown fat
A Y1 AR = IR TOMREE ; B 41 A5 MBI ES ; C 41 . JCAS IR ; D 41 . 28 & =R £ 4 . 25 B JC IR

Note: Group A: No fasting, room temperature, no anesthesia; Group B: Fasting, warming, anesthesia; Group C: No fasting, warming, anesthesia;

0.45 £0.11 2.14 £0.40 1.43 £0.23 0.90 £0.13 0.88 £0.25

Group D Fasting, room temperature, anesthesia; Group E; Fasting, warming, no anesthesia.
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R3 ARSI AR BRI AR FDG B
Tab.3 FDG uptake of the tumor and various tissues after intravenous or intraperitoneal injection
T Ik (EREnE ] HERALPA g LoJJE I JHAE i e e AR
Injection routes Brown fat Neck muscle Brain Heart Kidney Liver Tumor Harderian gland
R K 5
) o 2.25+£0.39  2.92+0.61 5.08 £0.73 23.60 +£3.42 15.93 +11.40 3.35+0.43 4.70+0.30 19.35 £2.83
i.v. injection
I I T
3.25+0.74 3.37+0.36  5.38+1.11 21.70+13.91 6.92+1.62 3.40+0.84 3.72+0.44 18.82 £2.78

i. p. injection

2.4 BEEKESEERTIHMARALARETHS
1 FDG REUA 22 Mm
S —IK microPET 4, 7E R BEHE & 24 (kL
BT JRRER) | R KR S B I T S 60 min J5, T
HEARHE S K AR % 1D/ /g, (£ 3),#H1T
MSTREA ¢ K9 40 B  BR @ RR T (P =0.221) (BT
WA (P =0.471) Wi (P =0.678) D JIE (P =
0.121) BHE(P =0.070) JFHE(P =0.100) J2 T
IR (P =0.364) MIGIGHR (P =0.673) ta 22 7
TG,
%5 H microPET 14 B & ikiE 8 5 , 2414

F R AR S 5 5 R I T S, I T O AR
T BH 8 e 3R A% 0 40 T B B AR PR O DA ( 1B 2
A=) o REEKE S R T B A I S UE N (4. 72
+0.35) 5 I J VR 5 KT B AR R B EUAE Oy (2. 18 =
0.33) . S5k PRz T B A e B I 5 5 — ik
FRESH AT B HEATHCNT ¢ K5, R bk 36 07 =X, IR
BT BMm BB EER LRI E L (P
0. 695) ; M f& T 5 5 =X, UK B2 T A% AR 17 45 (B
ERAGIFREL(P =0.025),
it
FDG & H A E 2 , wT LN 4 4 55 4 20
i S 4 2 i A RN B R AL , IR /K S 25521 FDG (141
U0 A AR HC | 2 5w b R X FDG 4 B
Aliaga %" BF5E 103 H Balb/c /N2 B B4 FL AR
SRR A B 5 B2 IR FDG SR & 2, & BRI
iS5 FDG FHUE 2 HE MG (P >0.02) , 4
WF9E B 21 (A5 il BRI R RRIKES) .C 41 (T
R IR R, R ERIKGES) F A (B iR
PR 2R — U TS ) R BRI I A 5 e 98 2 X (%
ID/g,..) ZIA R EHL A, G4 (B 4. r
= -0.869,P =0.025;C #1.r = -0.831,P =0.040;
F4l.r=-0.843,P=0.035), A4 (T Fi.
TCIRERE R KIS ) D 41 (251 =R ORI B
ki) JE 2H (R 0 JCRRE | R R A ) #R

\75

3 TE

B LA 55 e BB (% 1D/ g, ) 22 6 A S e 4
HEE Y (AH:r=-0.510,P =0.301;D #.r =
0.770,P =0.073;E #H.r= -0.079,P =0.881) , #*
IR Al 2% 14 (il JRR T ) AH [W) 1, ifi % 55 i 9
FDG R B L AR GO R, MR H A A (25
TR A TCRRIEE) AR, U5 s FDG 0% A
RI H L A O R, R sh i sL g b, i g
FDG $5EHUAZ Z2 R P 2520, 0% 1T BEAS 2 ME— 52 1)
JHEE FDG $H ) PR 3R HoAth 25 14, i an 2 5 il A

au A KL

JORREE, Bl RE2 R FDG $5H,
PRI I L 23 5 AR A 15 DX FDG A %

B IR AR AR R B T b0 AR Y A
TR, BRI o0 IR A T 30°C ~34°C ™) HAR
U R R C B, = (21°C ~22C) BB AL F R
{18y L AR TR , T 3 3 R B A TR U T IR 7 AR DL AR
FRURIR , ¥4 25 38 i €288 i RIL A ST FDG A %
BB ARBTG5, A iR AT A (0 B s 5 U N
(4.15+0.61) , FFRALAHEHE K7 (4.33 £0.86) 5
TRLS , A G B B U Ry (2. 25 £0.39) , FiH
WUAFEIRAE N (2.92 £0.61) , RN )5 7 (A5
i FNETHS L PR (4 FDG $8 ) B 28 T 2 A B AR, ol &
ARSI, 2% T RS

Lee 2511 2 T8 FF 2 198 192 70 G0 M ) JRR I94e 4 P b
Fhen sh i, G b2 A 75 I I T SRR e, Al
WSS Y R IE &, b T 0 BOIRES (8 1 A
e LA Ak, 2B B A LA X FDG B HEEC T
FAT3 XA BRI A A /N B S U P R, L
AT DA AR S 18 4 ol JOR P EsF 1), 40485 285 R T AR s ik
BEHIRE, AR MNZ KNS FDG 5%
FF 1 h WA 25 sh Wy SV R . B R TR SRS R 2
PEL A A0 SR T 58 1) 5 P g &b DR B K A R
R, BOMALA Y FDG 8L, RS FDG J5 &2k
RS, AT AU 2 o1 55t DR 2R 56 s ) B9 A, 1 e B
ERILEAL A $8 5L, JC L AE AR B il | 4 72 IR 1 45 4
T, S0 UL P 45 R AIG 81. 849% |, K144 5t W] i ik
e, RRRREERT B4 RS 15 2 LAL T Y4k 45, n]
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DA 3 G B 1 DRV HE M 31 95 S Bk, 5 R R B
$ RSB A AT

ARILH R AETCEE | R RS
Ji 9B H5E IR M (3. 50 0. 58) , A5 £ AN Bk %
SN T B R B B EUE M (4,70 £0.30) , $EEUTE
17 25.53% (P =0.001) , TEZ T Zh¥HH N fE 4 %
P (B IR BRI ) Eb R 45 AT A o £ 25 (G
ANE R STORRIE) | i 18 A W AR AR R
S WA SR AR TR BB AR FDG BRI W 1 52
M, SCRHER SR, S HERECLR RN
i 22

PR ERURE 7 IOk A At /0N, 18 T R e Tk e S e
JE | Fueger 25 48 1 FDG 18 I 13 5 60 min Ji5 it 97
AR BRSS9 5% 28 — IR microPET
AR, BERIKES 5 R S B T A FDG R
2L 22 L, HIK H PR microPET A%,
I Jo S e TR s ] DA ) R I 550 ke B, oAt A
WL A8 E AR B R AR IR () B B A DA, 2
TN RNENE E G, 255 R s W e R, 51 R R
PR ALZE 20 FDG i — RS54, FDG J
I S AR I I 1 S O UG P o M R
PR, AT DLEL TE SE 3R [A] — B W 58 AL Z2 A~ AN ] e [] 85 1Y
TS, WEY/ 552 55: 2 1) (0 B30 DR UIE 52 3 45
(R L M AR R Tk

ARSI R LIRS YIS S A% T FDG 1B
(R A R R N S R AR SR Y TN
BRI B A B sg ), 25 iR SR A
PR IR 1) 4 5 R4 15 5 B 2% £ T L B i o3 R %
WWEE . FDG #5728 T FDG MG s i 51 5
2, BERUEBIGA B ry T H A
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