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Study on visualization of metabolic process of L-stepholidine in living rats by
PET/CT in vivo

TAN Hai-bo, ZHANG Zheng-wei, GUAN Yi-hui, LIN Xiang-tong
PET Center Huashan Hospital, Fudan University, Shanghai 200235, China

Abstract: Objective To exolpre the feasibility to transform the metabolic process of active constituents of Chinese herbal medicine in
vivo into images by PET/CT and to make quantitative analysis. Methods The /-stepholidine was used as study object, and chemical
synthesis of "C-L-SPD was performed in hot room. PET/CT scan was performed in different time, 5, 15, 30, 45, 60, and 90 min after
injecting 1C-L-SPD by vail in rats, and the information of brain, heart, lung, liver, kidney, intestine, and bladder was transferred to the
Workststion. The distribution volume ratios (DVR) of the above tissues were obtained. Results ''C-L-SPD was keeping in a relative
higher level in liver and kidney at 5 min. metabolism through the liver, kidney was the main eccrisis organ. The distribution of
""C-L-SPD in liver, kidney, intestine, and bladder was (1.37 + 0.42)%, (1.10 £ 0.19)%, (0.89 + 0.18)%, and (0.97 + 0.111)%
respectively at 5 min and was (0.65 + 0.11)%, (0.54 £0.05)%, (5.49 £ 1.44)%, and (9.86 = 1.88)% respectively at 90 min. Conclusion
PET/CT imaging could observe the distribution and metabolism of ''C-L-SPD dynamically and directly. It could be used in the research
of other Chinese medicines.
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Fig. 1 Chemical synthesis of 'C-L-SPD
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Fig.2 HPLC of 2C-L-SPD reference substance and injection
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Fig. 3 Stability test of ''C-L-SPD

3.3 U"C-L-SPD EXKRIAAI S IENR

PET/CT W] LAiENi 2ok "C-L-SPD 7E KRk
WA OL, PET FEZ v] DL E W Hb W %2 3
'C-L-SPD TEMR A B AiRe 2L, CT EME AT DASRBEE
AR ES (B 4).

PET/CT S& 7 LAZhAMEE 'C-L-SPD TE/K P
W AtEsl, JHAT L ETHE. "C-L-SPD fEIE
WK R RO 1 2 AR i LI 5 T 6, B EAS
W% 1. "C-L-SPD TE/R AR GREE, 7E 5 min B 7E
JEMES R OBE. BRI IE v
U EERER s 15 min BFRUR 1 3 BT IR E
Uk, Bl BB e A 22 T8 PE s 30 min fE R
B RITURARIR, s S5 T 1 SR A R %2
60 min Ji7 FHIE LB IEFEEARAN R, TEUN IR £
TEM I B st . FF 5 & 1'C-L-SPD 1y = ZEARH L
HEMEES B, B B Bl BEEAE S min JEURHE A5
A (1374£0.42) % (1.10£0.19) %. (0.89+
0.18) %. (0.97+0.11) %, 90 min 2354 (0.65+
0.11) %. (0.54£0.05) %. (549+144) %. (9.86+
1.88) %o R fEAA A A PR TE R HRF A
4 g

PET H T~ 2770t 52 1) S th 25 A gl FH 1E LT
SEARZ AR I, 25 0 E AR 25
WA RE % R0 BT ift 9 2 W 25 31 2 N 24 380 R
X BB R IE H TR R ARG IR 2 AN e o A8 BE AR 2
VI EAL R M . T4 25 1k
THEWET (120, Kk, ABFRAER 2C HFEA
7 C Wil i 2 AR B o T 2 IR K
AR IERFZE N 'C R, 204
min, & GA I A ACE 1AL, (2 1C ARtz
HAEVLT A : ONC NH M REATTR PC 1
BRI, 'C R RS B AL EY)
Mg, SRR S R A R FE R, W]
AR FEFRICH) 5 B bl & Y A0 22 F A 4 52 Ve



*330 - ¢ 3 # Chinese Traditional and Herbal Drugs 35 48 % 252 8§ 201751 A

PET B} iy

PET/CT E{% mmlp>

JEARTH JART T i B

4 'C-L-SPD EXRIKAASF# PET/CT FHARIEK
Fig. 4 PET/CT images of "'C-L-SPD biodistribution in living rats
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Fig. 5 PET dynamic imaging of "'C-L-SPD distribution in vivo
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Fig. 6 Time-radioactivity curves of UC.L-SPD in brain, lung, heart, liver, kidney, bladder, and intestine (n = 5)
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%1 PET/CT 2N E "C-L-SPD ZEIFE AR IKEA DVR (X t5,n=5)

Table 1 DVR of ''"C-L-SPD in rats measured by PET/CT (X £s,n=15)
HR VR

5 min 15 min 30 min 45 min 60 min 90 min

lin 0.44+0.15 0.25+0.08 0.2740.12 0.2340.10 0.214+0.09 0.20+0.11
Jifi 0.52+0.19 0.29+0.07 0.25+0.09 0.24+0.07 0.24+0.10 0.23+0.11
oL 0.73%0.12 0.58+0.08 0.58+0.14 0.55+0.11 0.514+0.09 0.53+0.13
JH 1.374+0.42 1.10+0.34 0.86+0.22 0.78+0.25 0.71%0.15 0.65+0.11
B 1.10+0.19 0.88+0.12 0.70+0.06 0.60+0.06 0.58+0.03 0.54+0.05
JiE 0.89+0.18 2.5610.63 3.87+1.02 4.53+1.63 493+2.15 5.49+1.44
JB Rk 0.97%0.11 6.08+1.37 7.75+1.90 9.36+1.19 10.24+1.16 9.8611.88

—F, (BT AEWRI A4 @VC AR
7 O IE TR, A 2 MM B
59511 keV 1, ATHT PET 248, #kimx H
P AV T R AT R R s ORI,
AT N R SR, B4, EFR EVES 0T
F O R C FRIC AT I A,

A SEIG B R C-L-SPD JRALZEFE 99.1%, &2
PEIRIGAE IR TE, 2 h WK T 95%, FaEtt
B, A IER T RO Y R AR, 2
VERBRE R, R % 1) "'C-L-SPD i3 i mT
T s ik N St 7.

KWL, ¥ "C-L-SPD #HkiEN K BARA
J&, PET/CT AR A A W HL W %2 2|
"C-L-SPD TEAR A )/ A G L, [RS8 m] A5 FHAH SG#K
X} "C-L-SPD EA4 P 53 A1 S AU IEAT 32 B 73 BT o

KPR "C-L-SPD  F-EE MM A B k47
AU SR, FEAR A PUBE BRI Rl BRI T
W ThRe AN A 8, ZEB (L 25 TE R N I UE
KR ZZ R FE R AT, BT
. AHFFRPKIIRKENEH L-SPD Al ROk R
TEVUEF AR R B I, K RURELY) A s 3 '
INEERL, B NE b AR AR RN A

1C-L-SPD 7EN 5 min B A IAE| &, K (0.44+
0.15) %, 15 min A (0.25+0.08) %, 30 min N
(0.27£0.12) %, 7~ L-SPD 7% h A Pk 3 AL .
PR T B R 55, 1X 5 Zhang S BIDULE (OTIF 7t 45 51
F—2

AWFFSE R, PET H T4t s s E2h
PURJUAN AT (1D B3R A8 G vkl @i
SHERSLIG SV PET B4R, AT LLE Bl E 2y
YITES B oA i, I 5 nT LA A5 AN [ 1 ]

HHERR ) o iR (2) FTLAER 3 &
BT T R S R S . DA B AT VELE )
SCERHT B 2 O SRS AR A AE AL AU I 30
Jr BRI, BRI T A b i s PR IS AR5 R o
T SER SN AL ARCIRZS T REAT PET B4%, WHER
T GERI 5807 BT S0 S b T 5Bl A 14
ZERIG IR ZE, IF H AT B> SER S R T
ALY T SLIG A, AT S S E B B K
(3) PET AL A s Wik AT A 2Rl AR A
AN B4 F, T AT AN SR AR AT A T
Feo ARG RN T VLGS WA N FI03 F A TR L A
PN IIR HR YT ROR TR AT ) SE N i
4510

TEYL I PET AR BT DLEDW M %¢
"C-L-SPD AN FE, (2 PET ML EIHI 24
W C FRICH) L-SPD, LK 'C Y L-SPD AU
P, MR IT IR TG IX oy TR B 25 R 4«

B, ABEFAIE R ME R IE BT R b
LRI~ FHRZ AT RSN B L) 22 03 A
4T PET S ABWF FEAE T35 B RTAT I
SEYH
[1] Gupta A, Wang S, Marko A, et al. Polyacrylamide-based

biocompatible Nanoplatform enhances the tumor uptake,

PET/fluorescence imaging and anticancer activity of a

chlorophyll analog [J]. Theranostics, 2014, 4(6):
614-628.

[2] Vanhove C, Bankstahl J P, Krdmer S D, et al. Accurate
molecular imaging of small animals taking into account
animal models, handling, anaesthesia, quality control and
imaging system performance [J]. EJNMMI Phys, 2015,
2(1): 31.

[3] Yao R, Lecomte R, Crawford E S. Small-animal PET:



332

)

Chinese Traditional and Herbal Drugs

F48% F28 20171 A

(4]

(3]

(6]

(7]

(8]

(9]

what is it, and why do we need it? [J]. J Nucl Med
Technol, 2012, 40(3): 157-165.

PNESE, M. HEAWIETE AR (M) et
Fha i, 1996.

SHETE, INEAE. LT S TEEN (-stepholidine) &
FCR AR R T I N 2 2 ARt SRRt g (1. A
SR e — [ 5T S S, 1995, 5(1): 55-63.
FHE, M AT ZEIELYE PET NAG [1]. EAME
S FRUR PR 2 A% R 25 S0 M, 1997, 21(5/6): 244-248.
GH . (Bl FF4h THPBs fEH DA SZ AR I8
B 3 [7]. AERlEE, 2008, 20(1): 58-63.

T ¥, @M SPD X K D3 ZARDIR) MR T %
K (A2aR) IEHIR AR [J]. H [ 25 B AR, 2005,
22(3): 19-20.

One H, Suzuki K. Ketamine increases the striatal N-[''C]
methylspiperone binding in vivo: positron emission

tomography study using conscious rhesus monkey [J].

[10]

[11]

[13]

Brain Res, 1994, 663(2): 191-198.

Ojeda-Flores R, Ortega-Lopez N, avila-Rodriguez M A,
et al. Cardiac metabolism and perfusion evaluation in a
rat model using 18F-FDG, 11Cacetate, 13NH; and
micro-positron emission tomography (microPET) [J].
Arch Cardiol Mex, 2010, 80(4): 215-228.

Coliva A, Monterisi C, Apollaro A, et al. Synthesis
of  2-(4-N-["'C]methylaminophenyl)-6-
(("'C]PIB), B-amyloid PET
imaging tracer for Alzheimer's disease diagnosis [J]. App!
Radiat Isot, 2015, 105(11): 66-71.

CAEH], BRUEE, #zih, 55, ZEBET SRR mon KR
MGk e AN SR AR RS (0], v 2 B L
2%, 2000, 14(5): 397.

Zhang Z D, Zou C M, Jin G Z, et al. Pharmacokinetics
and autoradiography of [*H] or ["*C] stepholidine [J].
Acta Pharmacol Sin, 1990, 11(4): 289-292.

optimization

hydroxybenzothiazole





