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Application of intravenous glucose loading combined with insulin
regulating blood glucose in porcine *F-FDG PET/CT
myocardial imaging
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(Department of Nuclear Medicine, TEDA International Cardiovascular Hospital, Tianjin 300457, China)

[Abstract] Objective To explore the value of intravenous injection of glucose load combined with insulin in regulating
blood glucose in pigs undergoing '* F-FDG PET/CT myocardial imaging. Methods Totally 30 small experimental pigs were
selected. On the first and 4th week after the establishment of acute myocardial infarction models, SPECT myocardial
perfusion imaging and PET metabolic imaging were performed with intravenous injection of glucose load combined with
insulin to control the blood glucose. The images were classified as excellent, good or poor group according to the quality
scores. The base blood glucose, the percentage of blood glucose increase, the second time blood glucose. the percentage of
blood glucose decrease, the last time blood glucose, the percentage of survival myocardium and the left ventricular ejected
fraction (LVEF) were measured. Then the Logistic regression analysis was used to explore the influence factors on image
quality. Results Totally 26 pigs were enrolled, and 52 times of metabolic imaging were obtained. The image quality of 24
times was excellent, of 19 times was good and of 9 times was poor. The base blood glucose, the percentage of blood
glucose increase, the second time blood glucose, the percentage of blood glucose decrease and the last time blood glucose
were all statistically different among the three groups (all P<C0. 05), while the percentage of survival myocardium and the
LVEF had no statistical difference (both P>>0.05). Multivariate Logistic regression analysis showed that 4 factors,
including the base blood glucose, the percentage of blood glucose increase, the percentage of blood glucose decrease and the
last time blood glucose were the influence factors on image quality (all P<C0.05). Conclusion Intravenous injection of
glucose load combined with insulin is a feasible and effective method in regulating blood glucose for pigs undergoing '® F-
FDG PET/CT.

[Key words] Glucose load; Insulin; Positron-emission tomography; Myocardial metabolic imaging; Fluorodeoxyglucose
F18; Animal experimentation

DOI:10. 13929/;. 1003-3289. 201712089

BikEATBEESREEE R AENEERE*F-FDG
PET/CT (> AL B & HI 5 A

'7:}'& 7'3‘—1' H}] )S'ﬁ‘jﬂﬂ
Z Ik [ Broc MR S B A% AR, R 300457)

[ E] B WEHIKE MBS S ZEEE F-FDG PET/CT O ALBAR P& A M E. FiE DL 30
S Sz F /N 3 ST AV O WU AR RSB I T AR S 48 1.4 AT F-FDG PET/CT O LB A%, G 5 2 4 e . B 2%,

[(EE&HB] KM A ARZE R & AR R4 (17]JCYBIC28200)

[E—1EHE] B0E 984, &, RIBALW+, FIREM, X OMEZES, Email: wslt2008@126. com
CEREEE] 226001, 28 35 1 BRoO i 49 BS BE A% B2 2 8}, 300457, E-mail: ichlijm@163. com

[W#m HHIT] 2017-12-18 [1&E HH#I] 2018-04-24



e 1324 - i E BE 2R R B R 2018 4E5S 34 #5255 9 8] Chin J Med Imaging Technol, 2018, Vol 34,No 9

K FH RO 070 77 BB A 9 05 2 3 R T I A 8 L 00 R A R o R L 0B T 23 e L R A L B R R 4 L R
U AEAE A7 O DUE 2 B R A D Z 58 (LVER) , R - Z R # Logistic FUFAMIRBH M EG T RMEE, &7

B2 26 LB AH B M PET/CT B8 52 ik, Kb B il 24 kiR, R4 19 kiR, 224 9 Sk, 3 20 [A) BL Al 1 4
(B IR T i T 40 B R OBEAE | BE T B3 T 43 b B IR IR (B 25 R 357 G 25 3 L (P 38<C0. 05) 7 36 0 DL 43 He &
LVEF 2RS¥ LG4 E X (PI5>0.05), ZI0LMHE Logistic [81 V34347 8 7= ZE Al AR E L 008 T+ 5 20 L o~ o

3 B R 2R VR it A 2 2 T P14 B £ 9 PR (P #8<C0. 05) . iR

A JULS A T R P A SRR R R AT B s

VL OB $ 1 186 5 1B ) B IA7E 92 80 4% ° F-FDG PET/CT

(RS ] A A 006 5 R 305 I WL T S S AR B R 5 0 LA S A5 SR SR R A0 0 18T B st

[FHE4%ES] R-332; R817.4 [CEAFRIZAET] A

"F-FDG PET/CT .0 WU 2 1552 H A2 A i
P A7 35 O LR A b o ™02, FLIG B T AR PR A0 A7
IO UK 4 5 1 045 AR T K TS W LA
SCEST i B e R R 5 R KOS R IE S F-FDG 0 L
AR ) R RS T ) S B, T AE Sh ) L F-FDG
O WL AG T 8 W 1) T 9k v B2 B — A T &
AR GE N /NS U LA FEASE Y, SR A # JDKOBE £ ey R
AR E TR F-FDG PET/CT A% b i
WV D53 20 BT I A 81 4 v 55 e PR A T e ) O A
ESK B LY/ a R (E
1 #E5H®
L1 SEseshyy  Scie ) v e S /N LSS 30 sk CR
T E RS S B F R A R A " A S8 s i
AT HIES SCXK () 2015-0002 , 34 S I L 44 5 1 20 ~
25 kg, F1(22.50+2. 32)kg,
1.2 d@ar 2o WURE SR AL 28 5250 5% - T 25158 AL
PR VE 59 B IR 77 (8 mg/kg MR T i) i BRI s W ) L OF
b 5 8 0 JUE R RE K I B 1 i bR Bl k. 4 B8 A2 i R S
(left anterior descending branch, LAD) ¥t # Bt , £ £;
S — X S IF A LUK 0. 5~1. 0 em 4454 LAD,
FARGE WG T2 b6 b 15 SE 3 3h W) 2 5, i oA
AR ARG 2% I A gl . TR 2 h XS5 8h
YA I ) 75 5T T 40 BRLYR T
1.3 U5 HL
13,1 U4 & Wm0 LS 214 R GE
Millennium VG-5 SPECT & ¥4, 1% 5 % % Tem-
MIBIG# A6 =95 %6, i A6 52 I = B0 A BR 2
AR 50 WA I 812 R H GE NM690 PET/CT
AL, BAZF) R S F-FDG Ot Ak 4 B2 > 95 % . th A Bl
= [ BEM 28 & Tracerlab Az =) Il B 2 2R &[G
ERSINIIR NS EIIIR55 i
1.3.2 BBREE HIFMERE TR IT G, T
BITIES 1.4 843 47 — H 3% SPECT .0 JJLIE i F1
PET/CT L AU 212, B2 H 558 5% 15 1 |45

[(XEHS]

1003-3289(2018)09-1323-05

TR, LA S0 UL PA) T S B AT 0 SRR A ST W K
W, LANTABEY (5~8 ml/h) 4E R BRI, JR 380 )5 .
VLG TR T 5 2 A Sk LA S Bt S 00 2 i W ok R (il
A ) o R 0t AR e B2 T AN [ 35 S 25 06 8T 25 A T
FIKHETE (R 1), B 28 Bk 13" Te™-MIBI 370 ~
555 MBq, 15 min J& #-0U fi4% (R SR , 9 M Ak ik
JEE IO A 1 R S 3 SV GRI AL 10 ml, 400 TU,
# 2, B T SPECT A%, KRB 10 min, 454 f5
10 min(EPJE B R FES R 2 20 min) . 56 3 U & (i B
CRW M BEED . . ZE i ik 7. 9~8. 8 mmol/L Af, &
kO 5 F-FDG 74 ~92. 5 MBq (3. 7TMBg/kg 14 i
H),40 min J517 PET/CT B4, R HITHERE S R,
SRR B RR B RAE 8 M BIAR, B4 R AR
£ 10 min, FR4E 1 AR,

F 1 WIS E A R
FEAb 1B (mmol /L) AT A ()
<6.0 10~15
6.1~7.9 5~9
=8.0~10.0 0~5

ER ISER 1) A IS

WM BE{E (mmol /L) Ji 8 F B AW
7.0~<38.9 1~2
9.0~10.9 2~3

=11 3~4

TE M R 2 AR U B (T B R B G B, T 3B N v S 0.5~
1.0 TUBE R &

1.4 B K ma i R Xeleris 3 T AR, & 4
PET/CT EIM&, KA 2e 0 2 0 il L 30 74 il A K 7 il
WiZEIMER ., t 2 % HA 8 LK M 2 B i Xt R
AT VAL L 2 DA [ B e U R s R — 2. A AR
W0 4 DU E I FDG; 1 43,0 L i 48 I FDG,
NRE M B ™ F R W2 W 2 4, 0 LA B FDG,



[ BE A AR AR 2018 4E58 34 %5 9] Chin ] Med Imaging Technol,2018, Vol 34,No 9

» 1325 -

BARFWL W53 53, O L5E 24 FDG, B 5¢ %
HMW, KRR e R 223 3 4.0 p R 1 N
BB 25,2 oy MG B R L3 0 R R BT R

0 S AR AR AR L — U IR A R U bR L T 5
MWE T & By P LiiE T s 7 20 b = C Ui A e — 5
it XL AR () / 35 Atk 1 W L < 100 %6 ] A0 I % T K& B 40 e
(A T B A 43 b = CUR R (L — AR U B D / — ik
IMHE{E X 100% ], KA Viability Cedars QPS # - 1F
o0 WUAF TG B B0 R T 17 735 Boao L4 A B L 3R A5 E T
ARV PP Ul AE 1 00 LY BB, kg JE A7 396 O LY B
TEAET OIVE S W AF IS O WUE 43 = (1 — TTAEG
LT BE#/17) X 100% ], SR Viability Cedars
QGS # A F 5 A 0 E 4 1M 43 28 (left ventricular
ejected function, LVEF),
1.5 Seit2eatr R SPSS 19. 0 Gt ot it
PR 2t s Ron, LU 3R 5 22 930 M H R o i
DBV 22 3 IR & T2 801 22 5 I LR ) LSD+
K DAPHR 5 i o (MR BRI 530 2 438803 43 Al
PG 5T 22 (MR BT R VR4 R 0 43880 1 430 R AR 5, L)
REM (UM FL | 8 T F 0 e OB AL | A T R
I3 Ho ORUR MM B A7 3% 0 LA 23 FE LVEF 22
FKHZHER Logistic [0V 53 M1 3815 52 i #4551 i 19

. P<0.05 MERAGITFE X,
2 g5

30 RS AE .2 ShIERL S O E BB AL T, 2
Sk BB U0 WL T 8 4% o0 LASE B8 TS R 3 /0 17 S5
i, e 2 26 LW A4, 58 PET/CT 214 52 3k
W H A EUR BT 24 Sk (B DR 19 3kik, 2 9
Lk (E 2),

FMG A L R 22 3 2 (8] 35 ek o 4 4 o b T o5
A RO L 0% T B A S5 L B OR R (R
R 2EFAH G5 X (P ¥<0.05) 2 1% 0 WLE 45
tb % LVEF 2R ¥ g1t & L (P $#>0.05), L&
3. 3 LHL[AI P LA, OB T I 43 L R W It B AT
B2 dmER¥ARIT¥EL(P¥<0.05 ., BMER
522l AR 2S5 22 4 R KL A ot B R VR O AR A 22
WA G L (P ¥<0.05) , 1 KR40 5 B4
] 25 LG H B L (P ¥>0.05), BGILHSZEH
[ 1l A T = E A L 22 A SE AR L (P<C0..05) 5 1M
KIEMA S RA RASEHEZER LG 22 E L (P
¥1>0.05),

ZIEZ R Logistic [ V453 Hr 45 & W], JL Al i
WEAE | 0% T =5 8 4 Lo W T % E 0 b B R wR i i
R i B S 52 e LR (P 4<C0. 05,36 1),

*3 FEMGEBEN. R EHALRE MRS+

- JH Tk 1t A QiR R AR IWE T R AU LA A WO ML LVEF
(mmol/L) A (Y%0) (mmol/L) Hor () (mmol/L) EFA¢/)) (%)
L (n=24) 5.13+1.87 1.5340.99 11.73+1.73 0.47+0.12 6.23+1.79 89.554+2. 87 64.2449.92
24 (n=19) 5.76+2.08 1.1040. 39 11.78+2.36 0.3940.10% 7.46+1.67" 89.00+1.63 66.21+7.91
ZH(n=9) 7.890+2.41%7 0.8240.41% 13.6942.67*7 0.31£0.13%7 8.96+1.45%7 90. 36+ 1. 60 68.7949. 35
F{H 8. 546 4.695 4. 378 8.678 12. 507 1. 283 1.048
P{E 0.001 0.013 0.017 <20. 001 <20. 001 0. 285 0. 357

W% S R, P<<0.05; # . 5 R4 . P<0.05

B 1 SEES% PET/CT . HUREHIE O LZE R BUSE-FDG . /0 UM ECS PEAS AR L 0 L S 4 A 56 DX I 75 35 7 PR BT i 7534 3 4
ALJERAL s B, 3R B AR CL A



« 1326 - i E BE 2R R B R 2018 4E5S 34 #5255 9 8] Chin J Med Imaging Technol, 2018, Vol 34,No 9

2 SLERE PET/CT L WUCHEL, O LR S BIRS F-FDG 0 S R B R R B e R B2 128 ALz B B KAz C
IR il iz

F4 EWERBRR —IJLZ R Logistic [BIA 734 4553

30 min 1 FH 5 & 06, I B4R P R

55 ZRAE D VR R R0 JULAR MR

A i EYEES- P1{H L34 95%CI
75 f > = L1151 151 B+
i o 0.482 0.002 1.619 (1.190,2. 202) G A AR P B [ o
ST T 4 b —0.008 0. 045 0.992 (0.984.1. 000 A B VR fe ol R Y I BE S
WAL BEE 0.216 0.078 1.241 (0.976,1.576) BER-FDGH 3= 4 71 5 55, F Ik i
BT B 43 b —7.002 0.001 0.015 (0,0.263) . PN s < o
Y [ H SZIN -
AR M BEAE 0. 962 0.001 2.618 (1.469.4. 664) PRSI 4 0 LB F-FDG 22

3 itig

WA REANE OGN EEEYZ —,
UF-FDGJE:# Z BRIy . Z il & = @ u, " F-FDG
O ALRAR G 5 22, M LIS W A7 36 0 L FE b
Gl o 58 5 43 Wb 36 22, 1L 3% i D5 B8 /K S R L 7E R
B F AT T 0 LA DL 2 B A 2 RE R R
PRI, S F-FDG O WU I o A5 5T & 430 T 0% 170 i A 44
PR KO

R I PR 22 7 FH 151 IR 4 2689 5 £ iy B0 65 FH R B 3R
P S R R D IR AR — A 1 h AR
B 1 WE VA, PRI 50 WLHE T AR W7 2 KA RESE
5 T 7E 2 9 52 56 v i TR T A R — ik, — S
FRONAR T 58 . AR 5255 01 90 SR i Ik 3 559 8 2650 4, 35 1
e U [ P S8 4 e A () 450 o i 28 O3] [) kil o AR
(ERNI1E 58 = o AN 11 % (= RN R N NS N
AU M 22 7 3 Ge it 2 5 S0, A7 & O WUA 43 L
K LVEF T8 22 5% ; iff — 4T Logistic ZINER A
o TR TN 1 11 (5 105 o= = B A1 Y )
3 bb SR YR M A 2 P15 5t 1) 2 7 52 el PR 3R

I N E R R A 1 N ] A R B S
A I 2R T U A PR K Y s T R B B 2
HH T F-FDG By fe BBl Dk S5 B &R 5 10~

JE DT AR AR B A i AR T, H
AT 2 N K Il s 7.9 ~
8.8 mmol/L i 2 I " F-FDG
18 e AR B AL 010 A U A A v B I O LR
PE-FDGHI W 38 4 7 5 DT 52 ) (SR 0T . A A 5%
R R L AL B W oK R B A (6.23 =
L. 79 mmol/L KT b 3 it PR #7218, B3 4R 153 T 4%
FEEIMG 5 iE L 32 7R 52 B I sl B R Ak R YRt (.
A RE S Ml 0 WE e BB B A0 A B 6 24 A AR A A 22
S, AT B 5 S W RS KCOF AR 58 4 S ] TR G

Bl 2 50 e R v 5 3R v 0 R TRDAS 5 A A
AT IH 1 RS B 348 A I T o i RE L O AE T A R B e K I
TS F-FDG, o] ] i 42 = AR P %, ik
T ORI MR E R EA TRENESRAH: O
T 4 FE J 0 e R VR OB B R) L 220 30 ming @ KK
I B 55 0 U I (B A LR RS B S BT 2% 1 G
BE-FDG, 25 R34 10 min BRI &, B 2 M8 F R iR
VI B S 8 R A AT T L 06 A S N D S s D
77 LLIMOBE T B 7T 43 (0. 47 £ 0. 12) Y% 5 A Y i B {4
(6.23+£1. 79 mmol/L fE B Z %8, 1l T48 40 K 3l
Y 2 56 04 1 S B AL

AHIF 5 1) JRy R A T S 56 3 4 1 35 oA A IR 2
ANTE S ASCREAR 5 1B 1 X6F 7 2] W % e &% 3R 0 ) & E A7
JERE L TR A7 AR AR 3 AL S W ROR R



[ BE A AR AR 2018 4E58 34 %5 9] Chin ] Med Imaging Technol,2018, Vol 34,No 9 e 1327 -

gz b TR TP KO B A I 4 B e (8] U W, TR, S D WU BRI O WLA I HE 0 4R 5

4 PET LA U 4938047 1008890 4 25 20052 4 3 ST PSR 200729 1095700,
N . . 9 Ding HJ, Shi YC, Wan, s al. The influences of blood
Fi 45 AR T W) 440 F-FDG PET/CT .Lofife o Dmefh shied € 1, et al The influences of bloo
. . bt e s o o i N . glucose and duration of fasting on myocardial glucose uptake of
lﬁjﬁ{% I 1] ‘ﬁﬁﬁi% ’ ﬁ)fﬂ%*%ﬁ{" Tﬁé& E/‘in{zii [ F] fluorodeoxy-D-glucose. Nucl Med Commun, 2002,23(10):

AR 961-965.

[10]  XUmEh MR, M, 56 18 Jibn 1 10 400 45 0 O JULIE /L 5 Y
(&% k] HEELHLITZ 4 AR 00 WU 2 (8K A 4 D5 k24 P 5. I

I PR 2 A5, 2011, 14(2) : 132-134.

[11] ElgT, e, XU, 5. 2 BB PRI 3 J0-18 i ict JBE 40 i 44
O U AR B BT 6 5 A0 S AR R 2 43 BT AR AR PR A
&5, 2009,28(1):11-13.

[12] XU se, BRI 37 B8 00T 36 A B T 59 1B & 38 12 7E U R 0 LR
AR I BE VR PR N R P I P B BF S, 2015, 29 (7))
2414-2416.

[13] Vitale GD, deKemp RA, Ruddy TD, et al. Myocardial glucose

[1] Todica A, Brunner S, Boning G, et al. [*®Ga]-albumin-PET in
the monitoring of left ventricular function in murine models of
ischemic and dilated cardiomyopathy: Comparison with cardiac
MRI. Mol Imaging Biol, 2013,15(4) :441-449.

(2] Plie, ARl Bk, 5. 64 J2 IR 5E CT S8 414 60 WUAF 6 1 1Y
WM E: 58 F-FDG PET RARX HBFTE. b [ B2 2 AR H0R,
2009,25(2):301-304.

[3] 5, B er, IR, %5 18 P-JU A M 42030 80 LI 3 S A% 4%
D720 3 38 BE SR 19 4705 0 WL B 6 I 38 M0 2 0 0 AR % K U0
B f s m) . b =4 25k, 2015, 30(12) :1152-1156.

(4] A=/ BH, BESEAE, T, 5 DU 3R O L TR B AT A7 O
LN WUREBE 58 25 407 1fiL 52 T8 gl RS 220 I e R 2 . P AR i R
F 5T, 2011,31(3):169-173.

[5]  BRAE, 2% R . WU 20 UL fRO0) 2 JULAE 6 38 35 48 3R 28 1Y ik
RIS AR ST B4 T 5 S e B0 1B R AR, 2016, 22(2)
145-148.

(6] & #&T Ko E, % SFDG M Te-MIBI B .0 L 14 %t
SR Bl ok P 2 e i 1O L TR T B IR R A (L o T AR 2
#,2015,25(30):53-56.

(7] k8L, XIFFA, A I7, 4. S0 ik 7E B RO 8 % S F-FDG O JilL
PR AR P AR . P AR R 22 %5, 2005, 25(4) : 224-227.

utilization and optimization of (18) F-FDG PET imaging in
patients with non-insulin-dependent diabetes mellitus, coronary
artery disease, and left ventricular dysfunction. ] Nucl Med,
2001,42(12):1730-1736.

[14] Dilsizian V, Bacharach SL, Beanlands RS, et al. ASNC imaging
guidelines/SNMMI procedure standard for positron emission
tomography ( PET) nuclear cardiology procedures. J Nucl
Cardiol, 2016,23(5):1187-1226.

[15] Handa N, Magata Y, Mukai T, et al. Quantitative FDG-uptake
by positron emission tomography in progressive hypertrophy of
rat hearts in vivo. Ann Nucl Med, 2007,21(10):569-576.

[16]  BIFEIE, HAAGE, BLLA , 55 17450 WUHEE ALG DU A% 3 &
WM /N R 2 BESRE 10T 76 0 25 Xy e R IR 1) 722 £ 19 52 36 T 9
T E AR ER 2435, 2015, 30(6) :580-584.

[EARLC (LG RETERERERERETGERERETEREGEREGE R REGEREGE R RE G REGE RGN RERE R RN REGE RN RERE G R R R R RE RO GE

— Ay BT X

A KT IR Ry BIFRAR B 5 . — R 18 SO I FUAT 1A 3R I 7 4 3 1, 3BTRS 1) 44 Bk IO 7
B AR RE B L0 52 W e M 19 48 A TN 4 EL 77 NG 2

AT IR 8 AR TR 5% H 2 Z B3R 70 A% HUR IR B0 24 PR B 17 38 5 Pz A {5 B B R ik slm 1

AR SRR L A H LR AR IR B R M 1 AR R B A A9 B — A Al BL L T B
WA 205 SR IR AEARS H o 3 B v R A 25 T AR AR D0 B I X B0 R L AR R o ) BT AN
AEFE 5 B 07 Bl — "2 SR A, P — AR B RO, <07 ARSI A R N

AT LB B R TP AT S e AR L AR B I A 3 DR BT R B SO B HE T R AR D R
WAl fE TR T .



