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A Sh SR e A RIS ], ORI, DR AR E T "C-GF120918 [T 58 4 5
FFH R AR T 30 min J5 /R ALMLYE  "C-GF120918 ARIHE L ; P-gp 3R AIFRAL
BCRP LK B2 . P-gp/BCRP 35 DX ik 5 26 11 85 A 0 %6 R 2 /0N L0 900 0 2 M'C-GF 120918, HEAT
PET BA%, S/ NI H Y "C-GF120918 Jiit iR Ak, &8 "C-GF120918 7B/ A
HAREHHET 2o, MM TIE®NIERAESRITZE L (P=8.14, P<0.05); H "C-
GF120918 1CitRaE, TSR 30 min, FERMGAMI F A4 (99.3+0.5)% F1(83.2+3.5) %A A,
BB A AL e P RS RA E . P-gp/BCRP KPR A4 /N B v "C-GF120918 il
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[Abstract] Objective To explore a PET probe, "C-GF120918 in the assessing of the function and
significance of P-glycoprotein (P-gp) and breast cancer resistance protein (BCRP). Methods The mice
were injected with chemically synthesized "C-GF120918. An automatic gamma counter was used to
measure the "C-GF120918 radiation intensity of the various organs of the mice at different times and
dosages. Simultaneously, HPLC was employed to detect the metabolism of "C-GF120918 in the brain and
blood of the mice. The four mice groups, namely, P-gp knockdown mice, BCRP knockdown mice, P-gp/
BCRP knockdown mice, and wild mice, were manually injected with ""C-GF120918. The radiation intensity
of "C-GF120918 in the mice brain was detected by PET. Results After the '"C-GF120918 injection, the
tissues and organs of mice were more widely distributed compared with those of the wild mice (y*=8.14, P<
0.05). Thirty minutes after injection, the "C-GF120918 radiation intensity in the brain and blood were still
(99.3+£0.5)% and (83.2+3.5)%, respectively, with better biochemistry and radiation stability. In PET
studies, AUC jjo-coninyin the P-gp knockout mice was nine times higher than that in the wild group (*=7.69,
P<0.05). The AUC,.in0-60min of the BCPR knockout mice was three times higher than that in the wild group
(x> =8.24, P <0.05). The evident effect of "C-GF120918 was relatively stable. Conclusion '"C-
GF120918 can be used as PET probes to evaluate the multi-drug resistance of P-gp and BCRP.
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coprotein, P-gp) FIFLIRIETS 25551 (breast cancer
resistant protein, BCRP)J& ATP gheER iz
HEFBRGM G, XM Rk S5
MR 2P, T, 6K EX) P-gp FMIBCRP
ARG = B TR S E P . s AT, TR
AN IR S 0 A A, XA —E R b
PR T g s ALY AT /S MDR By sl 84, p-
gp MHIFIE PET RAGH HATIEZERAT ST, KR
B P-gp GBI IZ , TR Rk MINZH LR
HR I S s, S P R 2 R AR IC Y P-gp
JEIRES S E AR, T AT LS il 2H 2 P-gp
IR AT FHP-gp 5 "C-GF120918 1
I P-gp A1 BCRP fE/NSUANI IS 5000, PR
B E.

1 HE5H®

11 R SR

GF120918 F1 "C-CH.I W A 4 BH 55 7 it 75 57 A
PR, S, rhiE 80, —HIALHIEiM(N, N-
dimethylformamide, DMF)FIFEEEIY T HEAH Aladdin-
B TR (i ) A BRA . W H A LC-20A
1o RSOV A B RS A, &S AR H AR Capeell Pak
ZNAEY C18 UG 80 (AiAH (10 mmx250 mm), 434/
i 2 [# Nova-Pak 22 A C18 (100 mmx8 mm ),
HABAY 245 . A shinE ki 71+ 808 (Wizard 3”
1480, PerkinElmer, 32 ). B.LHL(MX-105, &
RN, HA) FIPETAX(PEITFoAw, fEE),

IEH /NS5 H, P-gp FEHGEEBR B, BCRP &
[H] il 9% SRUFT P-gp/BCRP JE IR AR B4 10 H, 340
AAUR R R AR A R A R, R 20~30 g, 4F
% 24H.
1.2 "C-GF120918 & h¥,

1E 0.35 ml %54 1.0 mg GF120918 (1) DMF &
HIA 7l 0.33 mol/L 3L PU T e () BV T, =2
JEHA "C-CHI, 90°CZ ¥ 5 min( &l 1), YR&1J5 0
A 0.5 ml GERHE, BRI O . KR =
(60:40:0.1, VIVIV), Hil#& 77 VRS EEVENL,
VM 4 ml/min, 254 nm 28 MG 78 1R SRS
PRGN, GF120918 F1 "C-GF120918 Fit {4 £ it [1] 43
WK 3.0~5.0 min F1 9.0~10 min; Y4 9.0~10 min
Moy, MRZR R A aifl . A EER K it iR
80(1 wl/ml)iEATalifbr=®y, B3I Tl

B "C-GF120918,

A o

H

@:O\ CH3
N 0~ CH;

""C-CHsl

DMF 90°C, 5 min

(L
N N .~ CH;
H

0HCH3 0 = ~N
H

1"C-GF120918 fy& i [, DMF: —HIILH LR,
Fig.1 The synthesis of "C-GF120918

1.3 K&l 'C -GF120918 75/ AR N Y4345

IEH /N 20 L, kST 0.25 me/kg ''C-
GF120918, Z3%IF 5. 15, 30. 60 min Ji W&k Ak
BN, TR/ N R A BV A D

WEHE/NRBAL S B, 2 74, 439EER025 meke
1C-GF120918, [AAF AR A0F4S 0. 0.1, 0.5, 1.0,
30, 50. 100mgkgGF120918, LIATTH GF120918
INERCAXTRRZL, 30 min JEWiEILALIE, RIHAE /N
BRI LU A IE

S AEASI /N SR R o IR O AR B
L B BEFINLAALE 5. 15, 30 min £ 60 min B YL
SRR, P45 "C-GF120918 7E /)N BUA P #Y 43 A5
(L RU G B2 NS i B iAo A &l DAl e Y
TSP T 85 = 2 U PR 5 B (M B )/ B 4 21
FEAL ()] NS5 (MBg)//NRIRE (2)].
1.4 "C-GF120918 £ /)N BRI Kk A1 i % H i) A

P-gp JE [N i BR4H . BCRP & A mi bR 4l . P-gp/
BCRP 3[R R BRAL AT A= AU B2 /N, A3 5 1,
A BIEST 0.015 mg/kg "C-GF120918, 30 min Ji7 Bt
FULALAE, fRFIARAT NN, ORI A
4 °CF 213 000xg B0 3 min, HC )2 I3 57 B 0
ANFFRFRBY UK CIE LB, RG24 20 000xg 2
O 2 min, BV, WALV T A BEER K o,
IMAZERIR NG, SRJG 28 20 000xg #5.0> 2 min,
Wt - o

K FH R A0 AE o 3 R DU b R P e
GF120918 5"C AR &, HAK . VRIS
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JEVRIE, VEBLR R 2065 50 mmol/L B RRENEE 2% vh
W (pH 4.7, 45:55, VIV)IRAW, "C-GF120918
5 e A B PR B B 1R] 53514 6.2 min 1 2.2 min.
il "C-GF120918 5 "C AR, WEHARF A
Hgat,

1.5 /MR MC-GF120918 1Y PET 4%

P-gp FE A miBR24H . BCRP JE A mifR 4 . P-gp/
BCRP JE[K k41 AEr A= RIS RN, A4 5 Ho
6 FH 5 SUE R B/ B, kR 5 0.25 mg/kg ''C-
GF120918, f/INEF s - B TR L, XISk
BRIEAT PET FUSCREE, SRAERTEIN "C:GF120918 15
J& 115~120 min, EMECREESFM: D=t
PETEMGREE, REESCHUGTEFIPLAY A 3%t PET E1%
TEARIE . BUREEER A TP FAR R R (1%
¥, H PET Dyhamic system {4 H 3//5) 1] 60 min
FF PRI He——A Rl S A IR, H10~60 min i
N T AR AUC i 0-c0ymin] FAE SR TRIE
1.6 kbt

fdi 1 SPSS15.0 #4752 B0 846 40 B, Bl
ER s Foon, BRI IR RS, P<0.05
HERBEGIHE S,

2 R

"C-GF120918 7E/) FUARN HZH 4o A1

ASTA] B ] /N BROAS [R] 2 2L 8% 5 1Y "C-GF120918
G PR LR 1. B 1 AT, NERTE ST TC-
GF120918 J&, /IMRKHkHEH "C-GF120918 71| &t fix
s JNEUI P "C-GF120918 4 7K - T AR,
15 min B "C-GF120918 /K5 5 min BftHLL, 2257
AEET 7 L (=756, P<0.05); %2
o JUE R AL PR H 8 5 BT i SRR AT
#H, 30 min I "C-GF120918 /K F
5 5min BHAHEL, ZRAGIT#E

2.1

B A28 B 14 "C-GF120918 JHCSRH 38 B L 36 2.,
MR 2 AT, /NS E X GF120918 A
[F) SR F AR, S VST 8 >0.5 me/kg, R
NC-GF120918 MHIBUE i, AHXT T X% HR2H 22 57
53T % 8 X (*=856, P<0.05); Il "C-
GF120918 /KA Z i E S S 52w, AEFRRE ;
O HEFILE FR 1C-GF120918 1) 15 HC#R B Sk i v 5
S (R T T 5 PR A B R 2
MR

F 1 AEBAEBNRAHLIE R "C-GF120918

SRR (s )

Table 1 The radioactivegy intensitu of "C-GF120918 in

mouses at different time and different organs (xs )

LU NC-GF120918 FH 3R

0L 5 min 15 min 30 min 60 min
pN] 0.06£0.01  0.05:0.01  0.05:0.00  0.0420.00
IR 0.28+0.03  0.17+0.01  0.15£0.02  0.1220.01
Lo 2.09+023 1342010  0.73:0.05  0.55+0.08
S 5.72+#0.50  7.00:0.71  7.28+020  6.28+0.71
e 131012 1.87£027  2.12+0.13  2.0920.35
ik 736166  7.22+146  7.93x1.88  7.07x1.54
WLP 0.53£0.05  0.40£0.06  0.30:0.07  0.22+0.04

22 /NEUREGANM I H "C-GF120918 AR ‘I

5 A A6 BRI B N T 5 1'C-GF 120918 J5
30 min, RAGHLMIE H1 535146 (95.41.7)%F1(95.8+
1.9)% ) "C-GF120918 A # A5, 1 X F P-gp/
BCRP & [A] i 5% 20 /0N BROR Fili 80 1t 9 300 43 01 A7
(99.3+0.5)% F1(83.2+3.5) % ABARM . FEIMA H,
A BUE BEZH RARIHY 'C-GF120918 27 T BCRP
FE DR PSR ZH RN P-gp i PR R4

AR[E GF120918 3 457 B/ INRASLHLIZ B 1) "C-GF120918 FChT s

B (ts)

Table 2 The radioactiveity intensity of "C-GF120918 in mouse’s different
organs with different GF120918 injected doses(xs )

X (*=7.61 F1 6.47, P<005); AT

NC-GF120918 Jilt Shf 1k i

ZH 40
H IC-GF120918 BB BUR 2e T S ;EE gl GF120918 FEAH) it (mg/kg)
RefRaO B, RRAEXT "C-GF120918 ;ﬂ* 0.050.01 002.1)01 02(())-5002 0301.(2)03 05:(:)04 0675-(())14 07;0-(())08
- . = K 0.0520. .060. .20+0. .30+0. .530. .67+0. .730.

EIS%EU’JEEE\T ‘lstmmﬁj‘%ﬁﬁ% M 0.17+0.01 0.17+0.02 0.21£0.01 0.17+0.02 0.17+0.01 0.17+0.01 0.1820.01
M LTt dn Ar e — AR OIE 0.9420.10 0.94+0.15 0.95+0.02 1.15+0.19 1.03+0.05 1.1740.13 1.09+0.07
f97KF, 30 min Bf5 5 min B 49K JIFHE 7.00£0.71 7.1420.28 5.8120.10 5.39+0.39 4.97:0.26 5.24+1.09 5.4420.55
SHETREE AL, ZRAZRITEE X P 1.87£027 2.32:030 2.03:0.07 238:0.44 2.49:0.17 3.64x121 3.81:0.43
(x’=7.79, P<0.05) WFIE 7.2241.46 7.38+1.55 6.73:0.21 5.72+1.01 4.45+0.21 3.84+0.31 3.62+0.35

ARl GF120918 455 F /) LA 0.40+0.06 0.35+0.03 0.39+0.06 0.44:0.07 0.45:0.02 0.49+0.06 0.4520.05
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2.3 /MR "C-GF120918 PET 4%

/NS 'C-GF120918 J5 4T PET A%, 45 %
K, AR RRAL (& 2 H A) FIBCRP A
BRZLCE 2 T C)/INER IR R JCS 1 5 B AR X ALK
1M P-gp JEDHF4H (18] 2 ' B) 5 P-gp/BCRP JE [ il
BRZLCE 2 D)/ INERBCR P 5 AR 5 o

[FR, VST "C-GF120918 J&, P-gp/BCRP H:[A
i 3% 2L )RRG5 R SRR, T P-gp IR A
B2 . BCRP 3 A e B 21 1B A 760 % BE 4] X e
GF120918 M4 U 0 5 S BV T B AR P As . X
LR it s & B, P-gp/BCRP H: A B4 4i Fl P-
ap 2 DR B 20 18 L 43 i) S A AU FRZEL /) 9 A
3%, 2R HA5EE X (=769 fl18.24, P<
0.05); BCRP FEPH bR 5 A A6 R AH 22 5 058
TR (E 3),

XT3 I TR R s e B, Horp
P-gp/BCRP FE R ZH 60 min PY[AUCin0-60mim BT
SHETREE R 61.4+3.7, P-gp BN EIFR4H M 16.8+
2.9, BCRP A REBRLI N 5.940.5, B A= BIXT A4

® ® © )

SIAW
1.0 0

2 "C-GF120918 7E/NFUBHERIY PET AR &, A: HF
AERIXT R B: P-gp BEIABR4L; C: BCRP JEMAFRAL;
D: P-gp/BCRP L #R4H

Fig.2 The PET imaging of "C-GF120918 in mouse’s brain

o Hf A= RIS HRZH

1.4, o P-gp/BCRP [ iR 4L
vP—gp%wﬁiFﬁ?gﬂ
1.21 ; 4 BCRP &bl
1ok ﬁ% %Mé& I RN
s ' Tap
B 0.8L
o 3
ﬁ06 %
04L %,
ol %%%ﬁﬁﬁm IR i
SO
0 10 20 30 40 50 60

WS B ] (min )
3 RIEIRFE/N BRHR "C-GF120918 U 5 FE 75 4k
H, P-gp: P-WHEM; BCRP: FLIMEHZEEN.
Fig.3 The radioactivity intensity of "C-GF120918 in mouse's brain

at different time

4 6.5+1.1, P-gp/BCRP K[ i[5k 2 55 P-gp HE P i
IR 2L B S TS P i B 5 J31) Ay BB A BRI A 9 A%
3%, ZRAGIFE (=782 F18.11, P<

0.05), BCRP i [K fil 55 4 FIHEF A 80 %6k R 20 Ay s i o
PR IO AR
3 itig

P-gp J& ABC iz B AR i Z—, 2009
AF Aller 5 & R T4 K P-gp dhiARSE ¥4 W55 3C
T, HATIE R X P-gp AR 3 A 2 AR A5 #L
HALERIMR BN . T, TOEAETE AR
W P-gp BIFIB G- MG, XA —E R 1 R
TR FALIT RIS MDR B9S24 . BCRP X
FRAFEIZE M, H—A C I 0 5 IR 25 # 3l A — A~
N i A% 1 PR A5 A B ZH A . BCRP £ 253045 Tk
ZINJ 0 O 6 1 B AL URD bR A i R T, e AR
bt Feik, B AR N EEZ Y, R
LRSI 7

A 5T H H —Fh P-gp #1014 5 "C-GF120918,
5% P-gp A1 BCRP (259 4bHEDhfiE, M ad1E AT
BEICEIRAE S, 7R PET BARHREH 1Y
YERT, FEIEAH "C-GF120918 #R4%T 78 /N B4 P 14 41
LU A LU SAREHIE &L, A I 835 MDR 12
3 DA K ARSY 7 s DA B A 2 I R

ABFFEAEBFAE /N BRAA PR 5 1'C-GF 120918,
30 min B KM BRI 2D, I HARPGR 875
C-GF120918 AJ LIV PR HrHEH , xSz Rk
A A B AT R A ot B B R AR HE, HL S Me-
Laniquidar NG B —2 "C-Laniquidar f&—
Al =48 MDR #6I], RMEEAR, BrRATER
B AT DAY A — B A 2 e, R
AWFFEINA, "C-GF120918 ] LIg SR, It
HEESE 30 min 2 PET SBARKIE5E ]

M NC-GF120918 1 5 55 & 34 B, 1Ly H iy
KPS KA AR, RN HAZH 2 S48 U i
HIC-GF120918, JfHALSPEFAE . B, Al
ML H "C-GF120918 AYZK AR RR R, SR, X
MRl S EM OISR 1C-GF120918 7K
I, RIVEAETE 5 R SR, (HRp VR A
AR, o, FFRE . B RE AT DU C-
GF120918, FrLAVESHFIES MG, . Bt
F"C-GF120918 WA B TR . 4 "C-GF120918
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TSI HEE>0.5 me/kg B, AR RN H UL il 22
Hahn, - H P-gp/BCRP FE P i [ 41 /0N BRAY J i 5f
PR R B A R R 9 ff, ik SBEERLERET 'C-
GF120918 7E R H B E1E 0L 5 P-gp Fl BCRP 1Y
P, I, R "C-GF120918 By i S 5 2 )
PIAE RPN P-gp Fl BCRP ZHAERYHERR, JEH, 4iE
S314>3.0 me/kg AT LU T PET A%

AR "C-GF120918 5 BCRP My Zhfie A %, H
BF A= AU REZH 5 BCRP 3 P i bR 4L 9 /0 RO ik o
SRR AR I IA) 2 AR, P ZE ) O P i B A L,
P RARIRIG o SR P-gp & DA Bl I 4L A9 s S P e
FEJR BT ARG BRZH Y 3 A%, AU P-gp/BCRP JE [l
BRELEY 14, IXSEER AT LIFRE A . [N P-gp JEIN R
ZH i) BCRP mRNA 7K V- J2& B A= %) B 1) 3 50,
FIF L) P-gp JEDH R ZH h BCRP 25317 "C-GF120918
B, DR P-gp J DRI Rl 5% 4 1) S 0 S e o B
P-gp/BCRP 3 K @ PR 1/4; P-gp A1 BCRP # /&
/N BRI i o i v B B AR s B, TR R
ki, P-gp PR RBR 1Y/ B 2s i BCRP Ay 3RIAN;
B A2 55 BCRP JE [H R SR gl &5 AL, sipnT ISR
HHAE FR ] "C-GF120918 & i W ik B v, P-gp b
BCRP 2 T EZM/EA . ST SCHRIGE , AEAFsT
5§ P-gp 1 BCRP YJREAH Y KB i FREF I, P-
gp/BCRP A G BR 2H /N B L P-gp B BCRP JE A
PRALBE A U R S BoR PET BARRCER, i
I FH T s PR ITUE

AWFIE I, B A AL R4 R AR V-
GF120918 A It P-gp/BCRP N BB 4H £ 12%,
X RW] "C-GF120918 7E M5 kAT 18 AR
A2 ST EVE P-gp 8% BCRP M, 0 1F &2 i T i figi
BB S H AT — /N HK B I A KNG, BT
P P-gp/BCRP 5 K i B 41 /) /N R A 25— AH X
BRI AL C-GF120918 .

AR Z A TE T ] PET BARERE "C-
GF120918 T P-gp fil BCRP 5 K3 & /E A&
UIREMIMEST, S5, %R A A e ik
feheE PR SR B, T DA HERf 1 S Bt P-gp 1
BCRP /KSRGS, FErTHFPET RPN SR
#r P-gp Tifie, A B THE IR B MR, 7E
Al RO ARG B TR A BV T

FEEMSE  AWFTE i E A AEF LT STRSE BIS OT R, A

HEAF 25 w05
EEREAER AT | IR SRS RS I AR
JE, FBIEEE WA, PV ST BT A

s

% X #t
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