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Stability Study of Novel Hypoglycemic Compound LSM-13 in Rat Liver Microsomes and Its Metabolites
Analysis

DU Yao', CHEN Rui’, ZHU Gaofeng®, ZHANG Jiquan"*, TANG Lei’( 1. College of Pharmacy, Guizhou Medical
University, Guiyang 550004, China; 2. Guizhou Provincial Engineering Technology Research Center for
Chemical Drug R&D, Guiyang 550004, China)

ABSTRACT OBIJECTIVE: To investigate the metabolism stabilities of novel hypoglycemic compound LSM-13 in rat liver
microsomes, and to analyze the possible metabolites. METHODS: LSM-13 was dissolved in rat liver microsome incubation system
initiated by reduced nicotinamide adenine dinucleotide phosphate, and was incubated in water at 37 “C. The reaction was terminated
with acetonitrile at 0, 5, 10, 15, 30, 45 and 60 min, respectively. Using indomethacin as internal standard, the concentration of
LSM-13 in incubation system was determined by HPLC. The residual percentage and enzyme kinetic parameters of LSM-13 were
calculated at different incubation time points with the concentration of LSM-13 incubated for 0 min as reference. UPLC-Q-TOF/MS
was used to analyze and speculate the metabolites of LSM-13 in rat liver microsomes. RESULTS: After 60 min incubation, the
remaining percentage of LSM-13 was (56.07 + 0.95)% , the half-life was 42.78 min, and the intrinsic clearance was 0.032 4
mL/(min - mg). Compared with total ion flow diagram of rat liver microsome blank samples, three chromatographic peaks were
added in the samples incubated for 60 min; the corresponding molecular ion peaks were m/z 505.133 8, 417.102 4, 293.111 7
[M+H]"; the possible metabolites may be dehydrogenation, O-debentylation and hydrolysis products of LSM-13. CONCLUSIONS:
The compound LSM-13 has moderate stability in rat liver microsomes, and may undergo dehydrogenation, O-debentylation and
hydrolysis.
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1.1 FEEE

AW FE Bt A 3 B A L35 - €2695 A HPLC X |
XevoG2-XS % UPLC-Q-TOF/MS 1% (3% [ Waters /A H] ) ,
IN300-2 7 0 AL (IR 3 KR A AT BRA 7))
AUW220D A it 7 K- ( H 4% Shimadzu A ] ) , X1 R
DAL (s L A FRZA R, HC-100 AU fE IR R 511Y
(BLMAG TALES A PR 7] ) , DRHH-2 RU5G S 18 TR K 4
(b W LI R A5 AT PR A F] D &5
1.2 FEHBSRAF

LSM-13 J5URF 245 (5 20201123, 4l EF >99% ) i 4%
TR A K 5 051k 5 2 X6 BE G (I, FiE%5- J0526 A5, 4l
& >98% )W A K% £ AW ARA BRAS A 5 A6 e I
W4 — K IR TR — 1 (NADP-Na,, 1t 5 10110024 .7
ZJHE-6- R - — 4 (G-6-P-Na,, 41t 5 407THO033 ) i 45 bk-6-
Wl 1R i 0 (G-6-P-DH, It 5 20180725) #1114 { b 3 &R
KERHABRA A HEE . O tailal ; S st Frig
PR e A LRI 34 R 4Bl K R 28R K
1.3 KRR

TEME SD K B ICRL A (HE5 MIC254034) 1 B I
WS E Y R ATE ARG FRA A
2 HEEZER
2.1 LSM-13E=4HAHPLC &%

A Waters XBridge Cis(250 mmx4.6 mm, 5 um) A {4,
J&4E , Ll Waters Symmetry C,s VanGuard Cartidge (5 mmx
3.9 mm,5 um) AT, PLZE (A)-0.1% H BRIAR (B)
R Vi S AR A T B R (0~6 min, 75% A ; 6~7.5 min,
75% A—90% A; 7.5~13.5 min, 90% A; 13.5~15 min,
90% A—75% A; 15~16 min, 75% A) ; £ W i £ 265
nm; A 1 mL/min; #3435 °C 5 A 20 pl.

2.2 RiBF=WEMSHTHI UPLC-Q-TOF/MS 14

A Waters BEH C,s(50 mmx2.1 mm, 1.7 pm) Ky {6ji%
FE, LL0.019% B R IE I (A)-0.01% B R 2 Ii5 1 W (B)
SRy ik B AR AT R R B (0~1 min, 95% A 1~5 min,
95% A—60% A ;5~10 min, 60% A—40% A; 10~17 min,
40% A—2% A3 17~18 min, 2% A; 18~19 min, 2% A—
95% A; 19~20 min, 95% A) ; Jit 4 0.30 mL/min; #1 il
R 35 Cs AR N 5 pl; REERT RN 20 min, B F AN
IS 55 9 IR (ESD 5 SO E 2 7K B AN i
JEA 1.5 KV 85 U R 120 °C 5 B ¥ 551 <0 B2 o
400 °C 5 YA RIS 5N 800 L/h; HEAL i &4 50 L/h;
AL LR “MSE continuum” £ = 5 459 45 78 F Sk m/z
50~1 200; AlffE AE R 20~40 V.

2.3 BEHEHE

2.3.1 LSM-13 5 NARIA I A5 % FRELLSM-13 J5 R
2536 &, D O R IF A IR A), hAS v o 1
mg/mL [ LSM-13 £ s A5 4% PR B AR 0t B i 2t [
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PR R E N 1 mg/mL B NFRE & . PEST
4 CPRAE, o G AT, BON AR 28 W i, DA Bt
PR Z SRR M 0.5 pg/mL, 45 FH
2.3.2 IO JE AN IBE R PR IS A% H R IR (NADPH) 4
B AW 0 PR BU NADP-Na, 200 mg. G-6-P-Na, 200
mg. SALEE 133 mg, MI/KE M IF 245 2 10 mL, IR5], 15
A ;3 WIFRBUR B R 4 44 mg . G-6-P-DH 1 000 U(4H>4
T 1.36 mg) , UK M IF 45 2 25 mL, IR S) 153 B -
WE T —20 CTFOAE, &M IGTHT, ¥ A BIHZIR
T 5 LIRS 154 1 mmol/L (3% 1% 7 NADPH
TH) BB
24 HRHNHESLE
241 WHEEARMEY  BORERUFHRAR, i pH 7.4 1)
W BREL 2% whi (PBS) i B 22 5 mg/mL; Ui FF S0k {4
VW 20 pL, fInA“2.3.17 31 1Y LSM-13 17 £5  2 pL i
Tris-HC1 22 #hif 148 pL. ¥ FRIEA W E T 37 €K
WHE IR E 5 min JiT, ITA “2.3.27 51 R () NADPH Sl i
W30 pL LIRSl RN o 205 8 1R 2R 1 R ARl 200 pL,
Hi LSM-13 (i ¥ 8 0 5 pg/mL, NADPH (1) 289 Jif
1 mmol/L, A AL FIAT B 1%
242 FEMIBETF S K ERBEIKRALSE T
3T CARWBEH, 4 AR H 0.5.10.15.20.,30.,45.60
min I ATA T 0.5 pg/mL AR 215 800 pL (VL 4 C)
DRSOV . ¥ ERIRGIAIEIRS) 1 minf5, T4 C
LA 13 000 r/min f53% 850 10 min, W4 F 1 LLAS
T, 538 FH 2065 200 nL &2, 402,17 300 F {3 46
HERESY AT o BRI TE] S R T R A T 3 A A o
25 HMHERBPLIM-1BHEEN T EFEE
2.5.1 EBIEMEEL SHlBGEEEABERN(CHE) .
LSM-13+ N b b #E 7 W (43 3] % LSM-13 Fl N 45 5. 2
pg/mL, #°2.3.17 50 F )5 % ARG Fl) 25 (U & AR i
RSy RN AR, 422,427 50 F )7 2% 15 min
15 ) TER BUFFRORL AR I & 1K 2 T2 15 min B A0 &
FEGL (B “2.4.27 000 F 5 B & b B ) e 2.1 IR
RS AT e R R (B 2) . 4558, &
LSM-13 ({5 BE INF ] 2447 13.4 min, AR IR B2 B[R] 24 K
7.1 min; P52 AT [R) ISR EL BRI, R AS 32 P4 U5
PEVIT RS2, 2% TR R SR AT .
2.5.2 LMICRERZLR HERERIU2.3.17H T LSM-13
b8 R 2, O 48 v T KT 1) K U ORI 5 R &
o AR R R R 0.5.1.2.5,10,20,40 pg/mL K
LSM-13 R4 TAEE W, #¢“2.4.2" WU F J7 9% & 15 min
AL, P 2.1 T T €6 35 A5 R AR I A , 10 SR T
o LULSM-13 Jit et ik B A R A A5 (x) \LSM-13 5 N AR
F14) 0 TR AR EUARL A A s () MR Lt Bl 0, A5 [l )5y 72 Ry
»=0.997 1x—0.526 6(R*=0.999 1), 45H, LSM-13 £l

FEEE 2021 FEEI0EEITH

0.0014 4
0.001 2 +
0.0010 4
0.000 8
0.000 6
0.000 4 A
> 0.0002 A
b 0 ~ n
—0.000 2
—0.000 4
—0.000 6
—0.000 8
—0.001 0
—0.0012 T T T T T T T 1
0 2 4 6 8 10 12 14 16
t,min
AT
0.012
2
0.010
0.008 - 1
0.006
=]
<
0.004 =
0.002
" |
_0002 T T T T T T T 1
0 2 4 6 8 10 12 14 16
¢, min
B. LSM-13+P445
0.003 0 4
0.0025 §
0.002 0 4
0.0015 1
jo]
<
0.0010 7
0.0005 1
0
A ~ o~
e s
—0.000 5 1
T T T T T T T 1
0 2 4 6 8 10 12 14 16
t,min
CA IR
0.012 4 2
0.010
0.008 |
0.006 -
0.004
0.002 1
" L
—0.002 T T T T T T T 1
0 2 4 6 8 10 12 14 16

t,min

DR 15 minkhdh

TE: LAFR; 2. LSM-13

Note: 1. internal standard; 2. LSM-13

El2 LSM-13EEHHEREHXIEA HPLC E
Fig 2 HPLC chromatograms of specificity tests of

LSM-13 quantitative analysis

JRCHE R B B LRI R 0.5~ 40 pg/mL, 4 TR 0.5
pg/mL
2.5.3  JEFURON S RIS A s R 2317
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VR B (1.5.30 pg/mL) RFINAE 32,427 50 N )y
VEIFE 15 min JRA PR , FHE 2170 (g A A
JE 1L LSM-13 5 AR R IFR LA (4)) s BOR N2y 1Y
U ORI 1, 422 2.4.27 T 5 0 15 min Jf:
ALFR, B INA“2.3.17 350 F LSM-13 I 45 Y0 it , il e &
JRR RS AR IAT: S, PR 2,17 0T R A
PERRINE , 1C 57 LSM-13 5 AR AU RIFR LU AF (A2 ) s K%
2.3 17T Y LSM-13 4 VG &E, i 2 K& 1R
ST GORE AR B A 2%, C A0 SR TR A it Jo o
JIE T IO 4 S5 4% (QC) K i, 6 “2.4.27 IR Jr i 15
min Ff AL BEE , R 217U @3g SRR E L e %
LSM-13 5N BRI TR AR (4,) o B BT ik VAT
S EAE. HLLTR A SR = (4./4,)%x100% 5
PRI = (4/4.)x100% o 253 SR BT IR FISE TR
WA ZRE M LSM-13 i W i e , RV 1
R1 LSM-13EES AR E Y R 5 H R il
“Z£R(n=5)
Tab 1 Results of extraction recovery and matrix ef-
fect tests of LSM-13 quantitative analysis

(n=5)
A TEs
B RS, el wf’fﬁm —— ﬁ;‘i‘?;'@ﬁm
LSM-13 I %532+115 121 84854688 8.l
5 88864693 780 90504432 4T
30 96.98+412 425 0NE2M 27
Bl 2 90631459 506 9167+221 227

2.5.4  WERNZ SRR EIRLE KSR RIC2.3.17HUR Y
LSM-13 48 YR 2t , il 2 K3 1 K B GOk A4 5 75 1K
A, 4 LSM-13 /€ 1 T BRI E R (0.5 pg/mL) F
I P R LR (1.5.30 pg/mL) 9 QC#E i, ¥9°F-47 5
it . ASFRS I “2.4.27 00 F ik 15 min 40 FE
J& P 217 TR (0 1% SR A E A A 3 UK, B H K
WP SRR 3 d, A H ISR L L K SN o vk i
SN BT R B T LR, AR UERR B . S5 R
PR Joi e B AR b L i U QC AR SR Y H I L H ]
RSD #J/NF 5% , fE#f BE (LU SB{E 1) Ry 94.309% ~
110.08% , FF-G A= AT il 2 1t Z0 T 2R

F2 LSM-BEESTNBEZEMEBELRER

(n=5)
Tab 2 Results of accuracy and precision tests of
LSM-13 quantitative analysis(n=5)

BB, ponl. —— i, i W GLS), %
0.5 346 412 110.08+3.62
| 045 495 106.37+0.47
5 1.01 145 94.30£0.95
30 0.92 115 95.92£0.88

255 FAEMHRE RS EEC2.3.170 R LSM-13 1t
FVROE B N = S AR U ROk AR AR R o, S
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LSM-13 i . Hh BV B (1,530 pg/mL) (1 QCHE S,
BPAT 5 4R . A AERNE2.4.27 T R 7 EBE 15 min
JFAE TR, A B ARE S 23 ) T S RS 12 h 4 CHCE
24 h JEGRRE 3R (—80 C~% i) 5, 4% “2.17 W~
EIE SRR E B R E . S50 1 Bk
FAFTT Al SE I BV 1Y RSD /N T 5% , 3R W]
R R E M R AT, TEILR 3,
#3 LSM-IBEESTHREMREE R (n=5)

Tab 3 Results of stability tests of LSM-13 quantita-

tive analysis(n=5)

s FWAE 120 4CAE 240 A3
MR — TREERE R THEELE R
B, g/l SWRERE  RSD,  SEEWE  RSD,  SEEREE  RSD,

(xts),pg/ml % (xts),pgml % (xts),pgml %

1 1.061044 411 1.05£0.14 8.07 1.05£0.04 341
5 480£0.11 225 481£0.11 225 48610.16 331
30 2896£0.55 1.90 29.29£0.61 2.09 29421075 2.56

2.6 LSM-137£ SD X FR AT T i FRE 2 22
P22, 47 TR )y A T ARSMRIER R HERIF ST, R TIR
PriHBRTE Y 4 LSM-13 I AR 00 o K498 5 0 min i
LSM-13 {14 i it ¥k B 1 >4 100% , 35 A [7) 9% 35 BsF [ g
LSM-13 75 R BUIFROREAR P BRI AR 7T 23 Fe o NI ]
AT 3 UCERAE SR IR 4. thER 4 AT, AR R U OE
PR 7 60 min Ji5 , LSM-13 B9 4% H 43 o (56.07 +
0.95)%
x4 AREIBEHIET LSM-13 7E X R BT AR o AR
FEALE(xts,n=3)
Tab 4 The remaining percentage of LSM-13 in rat
liver microsomes after incubated for different

time(xts,n=3)

B ] min HEEM, % SEEIIED, min FIREM, %
0 100.00+3.10 20 82.52+848
5 95.21+4.19 30 78304753
10 93.34+0.74 45 558116.72
15 82.74+1.00 60 56.07+0.95

W45 5 7 AsF 8] 45 LSM-13 AR 4Y 1 43 L Y A 4R
X O 75 B (D L 0 T U, SRASASER ks AR B & o] 315
HH LSM-13 75 K BUFHRCRE 14 T i g ) ) 2 250 F 5 1)
(1) 5 A 35 B % (CLw)]o H b, 6,=— 0.693/k,
CLw=1[0.693/t,, x % & W 1A FX (mL)1/JH f0kL 4K Jit &
(mg)", 4559 LSM-13 11,4 42.78 min, CLi, 4 0.032 4
mL/(min-mg) . AFRCRAARMEFE M PER AR T
1»<<30 min, R Z XSV ATEE 5 1.2 30~90 min,
T Z S W E MR 45 5 1,>90 min, R W] 524k
AW, Rk al W, LSM-13 £ K B0k M i 2
A EERE N
2.7 LSM-13REF=HHIE ST

WCAE “2.6” 15N B 7 60 min s A4 FFIROREAA I8 7 R b
523 FURFE A (28 LR BRURFIRORAA [F] 2.4 7 30T J7
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B 60 min TS ) o TR Pk B AT BB AR , ORIk
LR HIAE R IE MU AR , AR5 2.2 T SRR AT o
W P A U RR S S 60 min BE G A E R IR
(L 3) , A BT A € i e s AR B 4 i DG A9 1 0
TR A5 I LSM-13 AR5 = M i 4544

2.7.10 U= kM S AR E RS S5 E 60
min B 5 I RES T, &K BRAE 14.06,12.69,9.93.6.15
min 4Zb H B 4 4~ @38 % (MO~M3) , H om/z IR N
507.150 2.505.133 8.,417.102 4.293.111 7(& 4), Hr,
m/z 507.150 2[M+H]" &y LSM-13 B4 185 715 (MO) ,
HA 34 (M1~M3) NS LSM-13 7 K B Bckr 44 v 1
RGP0

2.7.2 LSM-13 it ik R LA LSM-13 194>+ 30
CosHoCIEN,O,, 437 9 506.140 9, YEA> T 55 116 h m/z
507.150 2[M+H]', LSM-13 ft) 3% — Z0 % Fr 185 I8
m/z 138.998 4.280.118 7.418.107 8.461.114 9[M+H] %%,
PR HEE )R ORI SR L T RE &
TEFUE R AR I VE T R A WA . LSM-13 i ¢k
T ] K AT BB A ST A A DL IR 5.

1: TOF MS ES+

14.09 507.15 0.20000a
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= |
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Fig 3 TIC diagrams of LSM-13 and its metabolites in
blank incubation samples and 60 min incuba-

tion samples in rat liver microsome
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Fig4 Chromatograms of LSM-13 and its metabolites in blank incubation samples and 60 min incubation samples
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2.1.3 AR WEE BT A XA ) ML
M2 M3 WA BEZER AT T I 53HT

(DA ¥ ML iZ A6 G W 1 £ B8 B[R] Dy 12.69
min, #4355 U5 K m/z 505.133 8[M+H]", 5 LSM-13
FH LGBl /0 1 2, 42 A 0 5 R AL A YA L
W T 2 H, Al BE K LSM-13 R 24, 5= ] e
CusH.CIFN,Oic M1 1) F 205 125 10 m/z 477.098 3,
138.996 4[M+H]"4 , /R H B 2 B Al i E LSM-13 (1)
MEREFE[4, 3-b]WIRIR |5 Ak, m/z 477.098 3[M+H] R
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