DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.13 JUL.2019 . 2419 -

doi: 10.13241/j.cnki.pmb.2019.13.004

HPMTLLAMOERR e MHISS FElHIE R EEAR T S0 52 *

ITEAR! EEHE® HEXR? &2 W' HE%' ChoiHak Soo®
(1 T2 3538 R — PR BE e T DU X AR I AR SMRE 1 % 7 % 710004
2 PSSR — R BE BRI LS00 1 7 % 710004
3 3 [ ko DS BT BB AP B R B R B4 . 7 4T MA 02114 £ )

RE BR R —F#7 B I 4090 5 ORAR 4T MHISS 2 3B W 69 R4 5, T4 F 160 5B AR ORIRA, A F Rfer, A
R EFE RSN E R GAR M T L0 9P 5 RAR AT MHIBS 6 Rk B A RSB, 5 AT R AF 5 . MG T 409k R ORARAT MHIBS i
H3] CD-1 s RAR A 4 BB ML FAR AR 2 Ao fe i | B ARy ROBLIRIE B2 09 3B 40 P 3 R RARME L, SEME B RIEE 6913
£ % F(SBR), L5 : 1 40 91 3% kAR A MHIBS 3% K FOKIEAE Fo 3% 044 5 %) £ 690 nm #F= 713 nm, 310 3 % k3% /£ 700 nm £
A, B BAEE . AR DS R ORME R AR I, LA oh R R4 MHIBS £/ Rie g e &  AEFE FEETLUAL AL
Fo s M AT MR R E TS 38 D ARAE S miz P T R4 AZ 5. BRIES SBR 2R E 7, 269 SBR 7
2H TR, G5 S 405 ko F 454 MHISS stie & B Aid 4 A RAFeh dedphe | BRI A WT A5 A4,

b S A FERA RS R K BY -5 Y 14

FE 4> #£5:R445; R322.48; R339.19+1 STRAFRINAD:A ELHE:1673-6273(2019)13-2419-05
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ABSTRACT Objective: To observe the imaging characteristics of a novel near-infrared fluorescence probe MHI8S in organ, and to
search for specific organ imaging, so as to provide help for surgery. Methods: The optical properties of MHI85 was analyzed using an
Ocean Spectrophotometer. The biodistribution and targeting was monitored in the CD-1 mouse 4 h post-injection of MHI8S using the
Fluorescence-Assisted Resection and Exploration (FLARE™) real-time intraoperative imaging system. And intraoperative imaging of
abdominal cavity, gallbladder and biliary tract, resected organs was observed. Signal-to-background ratio (SBR) was calculated by
comparing the signals of major organs against surrounding muscle. Results: The emission spectrum of MHI85 was at 700 nm, and
imaging was stable. Real-time live-body imaging effectively reported the dynamic process of the biodistribution and clearance of MHI85
in vivo. And the signal of MHI85 targeting on gallbladder, gallbladder duct, left and right hepatic duct and hepatic duct of mouse was
obviously strong at 4 h post-injection. There was no fluorescence signal in the heart, lung, liver, pancreas, spleen, kidney, duodenum and
small intestine, while there was obvious fluorescence signal in the gallbladder. SBR of isolated organs was measured, indicating that the
SBR of gallbladder was significantly higher than that of other organs. Conclusions: Near infrared fluorescence molecular probe MHIS8S
can be used as targets for imaging of gallbladder and biliary tract system because of its clear imaging and accurate localization.
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Table 1 The chemical property of near-infrared (NIR) fluorophores MHI85

Name Value
Exact Mass 727.95
LogD at 7.4 438

TPSA 114.99

HBD 2

HBA 7

Total Charge 1
Refractivity 220.81
Rotatable Bond 13
SB pKa 2.66
SA pKa -0.94
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Fig.1 The chemical structure of NIR fluorophores MHI85
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Fig. 2 The optical property of NIR fluorophores MHI8
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Fig.3 Intraoperative imaging of abdominal cavity at 4 h post-injection.
MHI 85 was injected intravenously into the CD-1 mouse, and the NIR
fluorescence image was observed at 4 h post-injection. Abbreviations used

are: Ga, Gallbladder; Ki, kidney; Li, liver; Pa, pancreas; Sp, spleen; In,

intestine; St, stomach. n=3.Scale bars = 1 cm. Exposure time = 200 ms.
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Fig.4 Intraoperative imaging of gallbladder and billary tract at 4 h
post-injection. MHI 85 was injected intravenously into the CD-1 mouse,
and the NIR fluorescence image was observed at 4 h post-injection.
Abbreviations used are: BT, Billary Tract; Gb, Gallbladder; Li, liver; In,

intestine; St, stomach. n=3. Scale bars = 1 cm. Exposure time =200 ms.
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Fig.5 In vivo biodistribution and clearance of MHIS5 at 4 h post-injection. MHI 85 was injected intravenously into the CD-1 mouse, and the NIR

fluorescence image was observed at 4 h post-injection
E:A) BEREEY. B) BEREERE. Gb, BBE; He, {08 ; Du, + 488 ; In, /Mg ; Ki, B AE; Li, BFAE; Lu, FiRE; Mu, AL ;
Pa, &A% ; Sp, B2. n=3Fx R A 1 cm. BRYEEFE] A 400 ms.

Note: A) Intraoperative imaging of resected tissues/organs. B) Signal-to-background ratio (SBR) of each organ against muscle (Mu). SBR was calculated

by comparing the signals of major organs against surrounding muscle. Abbreviations used are: Gb, Gallbladder; He, Heart; Du, duodenum; In, intestine;

Ki, kidneys; Li, liver; Lu, lungs; Mu, muscle; Pa, pancreas; Sp, spleen. n=3. Scale bars = 1 cm. Exposure time = 400 ms.
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