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Influence of sulfur-fumigation on pharmacokinetic of peimine and peiminine of
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Abstract: Objective To study the influence of sulfur-fumigation on pharmacokinetic of peimine and peiminine of Fritillaria
thunbergii in rat plasma by LC-MS/MS. Methods After random grouping, 18 SD rats were given the solution of fresh-cut and
sulfur-fumigated F thunbergii by ig administration. The blood drug concentration of peimine and peiminine in rat plasma was
determined by HPLC-MS/MS, and the pharmacokinetic parameters were calculated with 3P97 software. Results  The
pharmacokinetic parameters of peimine and peiminine of sulfur-fumigated F. thunbergii in rat plasma were (66.40 + 4.65), (146.72 +
10.88) ng/mL for Cy,,,, and (181.79 £ 7.85), (457.38 £ 58.81) ng-h/mL for AUC, respectively. Those of fresh-cut sample in rat plasma
were (186.37 + 18.8), (227.65 + 7.01) ng/mL for Cy,y, and (197.70 £ 18.69), (566.16 £ 41.55) ng-h/mL for AUC, respectively. The
pharmacokinetic parameters of perimine and peiminine of sulfur-fumigated sample in rat plasma were less than those of fresh-cut
sample. Conclusion The results showed that sulfur-fumigation decreased the bioavailability of peimine and peiminine. This study
could provide a basis for further clarifying the influence of sulfur-fumigation on efficacy material base of F. thunbergii.
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SR PRIAE 2R AP €, H—E By 1, A
R R AR 8 SR P ki 570 AR 9 R BT DL
Zemi R R A T A, R AR R T
O SIS R I fE .

ANV i IR 3 WY AR R DURE S A
AR TEETIT VIR, HATSERT DRI . #5E. HiR
O Z A IR UURIAT Bk » 1 2901 A
PR R X2ty sgnat™ ' 4 Tk —
AU e WAL DR 250 K ORI PR S0, AR SR
KA RN LC-MSMS 7k, DLREPET
ANFR, SR T DURERIEERT DR A 1 2
J§o DR DURESR ZRR N 2Bl R b A T A
W5, AR R N T AR PO -

1 ##
1.1 &5

Agilent 1200 /= 30AH 1% -6410B — HPUMLAT
JFUERCHA (L[ Agilent XA AF]D, BLA W%
BFY8 (BSD; KQ-250B i A i vtas (R
FAXBAT IR AF); TGL-16C i & B OHL (E
RS AL204 HL R, XS105 2y
MR (MREED LR 2 A8 IR IR ARD; Kify
FIRA CEHER RSN AT R A F]D; XW-80A Jig ik
Gy (R RAERARAFD.,

1.2 iK%

DUBREZH (5 110750-201110), DIREZE 2 (it
5 1110750-201110 ) « K & 9§ F it 5
100142-201105), 30T [5 € b 24 A e ik 5 Bt
SR 4 =98%; LM (i), I (ke

TEDIA A +); HWEREE ORFE TR AL 2T K
Ht)s Ak (BN EERG IS SR A FR ST A FD.

Wr VUREEE) . DR, S0 T 4 e e
EUHrEW DURE T A E4E, ik 20140602, ZE#iT
H R 24 R 2 RSP LB 508 R B A R AT DR
Fritillaria thunbergii Miq. 1T858 1A R0 1
who SEUIUCOR R DUERE S, BRI A, T
PRENAS s GRS R A ERT DR A TR 25 S D)
s TRRRIAS . SED)RBREE O 3442 b (R —ftir )
BEI AR
1.3 LI

{5 SPF 2 SD HEME R 18 X, A& (200+
200 g, HHWILH R 25 K223 S i b B ik,
AJ{ES SCXK (#f) 2014-2001.
2 FHiE
2.1 BiERHG

faitfE Ay Agilent ZORBAX SB-C g £+ (50 mm X
2.1 mm, 3.5 um); HEIAHA ZHE-10 mmol/L I R4
KW (20 2 80); ARV 0.6 mL/min; FEif
30 C; HEFEAARA S uL.
22 FRIESEH

Agilent 6410B = HPUBGH BTl 4, &N
HE 25 Y5 (ESD; HVEHIh m/z 100~1 000;
TEASARA, B E 10 mL/min; 0K
77 275.8 kPa (40 psi); T 350 C; B4
FHIE 4 000 Vi BRI 2 5N
(MRMD; B APk IE B+ I TH 200 ms; 14
DT A 400 Vo 2 Bl I 23 R0 N B 1) 5T 1% 45 5
W 1.

1 % MRM #ERX &4
Table 1 Conditions of MRM mass spectrometry

5% AL LA /] /min BEE T (miz) FET (mlz) % B4 B[] /ms EBHE RV TilE4E H eV
NETIRE 0.0 237.1 194.2 200 135 20
DIBEZR 4.5 432.4 414.4 200 170 40
N4 6.7 430.4 412.4 200 165 40

2.3 FERRIARSNRBRAE &

F S5 FREX ULRE 2% 3,60 mg. U1 BEZ £, 3.28 mg,
HT25mL &, HFREMIEmBERZIE, |’
A7, i IEFZEH 0.144 mg/mL. TIREZE 2, 0.131
mg/mL RV G0 S B 4% LU R RS B DURE SR
iy 28.8. 288.0. 576.0. 1728.0. 2304.0. 5 760.0.
8 640.0 ng/mL, UIBEE £ 26.2. 262.4. 524.8,

1574.4. 2099.2. 5248.0. 7 872.0 ng/mL (X & 5%}
W, 28 0.22 um TFLIEIERE, 5 H .

R SRR P55 3.61 mg & T 25 mL &I,
EIER] s e S e e e e ST R
0.144 mg/mL [, AL 0.1 mL ok e R 578
h 144 ng/mL WEREH, 26 0.22 pm PR SLIERR IR,
%M.
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24 T EHEERRYHI &

T DURE Ot BE 56 ) KK 300 g, 10 £%
HOWREAE 1 h 5 AR 2 h, 25900 10 £%
ORI 1.5 h, SRR, kO
i 2 ToRER, INZ%187K 300 mL e s SRR Bl 1
g/mL (137 DURFEE IO 25 9 CRE I 2 b 2 DUREZR
F10.375 mg/mL. 11 £k £, 0.281 mg/mL), #T14 C
UKFATRAE o
2.5 MRHMAIFEE

SD fFEMEMER R 18 2, BEML A XA,
SEAT DUREAURIEE D)y UUREZ, R4 6 M. a2k
12 h CREEAKD, G BEWT DUREZH FNEE 1) DTREZ
F T DR 258 15 g/kg G NIRIR H R 77 4T
D ig A THIN NI Y, XA ig 4 TS5 m iy
WAk, BEH 2 R GRS 10D, T3 3 R4
25)5 0.5, 1. 150 4. 8. 12 h LR HE i i bk M H I
0.5mL, FTHFZEMAEEELOEF, LL3 000 r/min &
> 10 min, B3R BI0IEFES, T-80 CUK4H
TRAERFIN o K R RRRIGE LG ig P 7o AH MY & (1) A=
PR K
2.6 MMIRHRIE

BOK BUALERE B 100 pl, AR VI0N BRI bR
RE PP 10 pL, 905E 1 min, HIAZK 20 pL,

WE 2 min, JIABSER Z. 1 0.8 mL, #4iE 5 min, 4 000
r/min /0 10 min, U EFHHRT 40 C/RE FHES
WK, SR 100 uL HEER %, W)€ 1 min,
12 000 r/min FEC» 10 min, HEEE 10 pL, BEAT
LC-MS/MS %3 #7.
2.7 FREMZSEEMR

U 2K 100 pL, DI N FREE 10 ul KX
W R VTR AWM 10 ul, K5 BB B oA 24 T
DUREZEH TR Ol 2,88, 28.80. 57.60. 172.80.
230.40. 576.00. 864.00 ng/mL, DIK}Z ZJREHKE
H 2.62. 2624, 52.48. 157.44. 209.92. 524.80.
787.20 ng/mL FALMLIRAE N, 12 “2.67 TR A%
TEASIG R A 1, B B A B R T 5 TR
W ERE, LA it s WARIE AR EL(E (YD
o o R FORR B (X, ug/mL) BEAT £R 1k R )I2 5
[EIY/S W NS e 6 ves 14 /I
28 EREMER

I LI S ABEFUL 0T B I 2 R I 2 R it %
100 uL, % “2.6” Wi FabPH )5, % “2.17 F1 “2.27
TR AAFAT 0, RSGPEF. DREER, DREE
TR LK 1, FE S b S L 2.
29 RBEESEMRERRE

A (L 100 pl, 3% “2.77 T N AELU6) B

K2 KMEXRREER =7
Table 2 Results of linearity and LOQ (n =7)

5% [l 5 r LG F/(ngmL ™) E PR/ (ng'mL ™)
EES g5t Y=0.041 0 X4+0.978 7 0.999 3 2.88~864.00 2.88
NEE 2 Y=0.033 1 X+0.549 6 0.999 5 2.62~787.20 2.62

A
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A B C
1 N2
/i 3 B
N & v N e BT
V
\2 3
432.1 /1 /\\ //\ .
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Fig. 1 MS spectra of carbamazepine (A), peimine (B), and

peiminine (C)
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Fig.2 Quantitative analysis spectra of MRM
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MARFES, W% By & 3 NREWRE (JUBEER
Fl 2.88. 172.80. 864.00 ng/mL; DIK}ZZ 2.62.
157.44. 787.20 ng/mL) )5 24 M 3% 5 4 IR i
FEAE AR T IR B S e S e, JELRIE 3 d,
BEATPRUERNZE, BEAT H AR H RS 2 5%, 45
DL 30 R AR REFNAERf A3 R 4F
210 FPREMER

T “2.77 TN BN RS R AE A, R B

DB, DUBRER &0 hm s s K 3 i
WL CUIREZEF 2.88. 172.80. 864.00 ng/mL; Il
B2 42,62, 157.44, 787.20 ng/mL) & 24 IfiL3% Ji
e, BB UUREZ . DUREZR ZR o il 2R
ERE R 3 K. =20 C FJE 3d. FEiE 6
hFasErE, SRNE 4, SEREWINEEEF, I
BER OAE HIRBCE . KA VR R RIA 0 45 11 1
Bk .

R3 BEEMERERBRER =5
Table 3 Results of precision test (n =5)

pl(ngmL™")

I3 HT) IS 1] N WA (5 L5) RSD/% TR E /%
RS Siil HH 2.88 2.84+ 0.06 2.14 98.73
172.80 178.40% 6.56 3.67 103.24
864.00 861.83+ 7.64 0.89 99.75
H 1] 2.88 2.79+ 0.08 2.74 96.76
172.80 178.43+ 435 2.44 103.26
864.00 857.00£10.67 1.24 99.19
Nk 4 HA 2.62 2.54%+ 0.07 2.76 96.95
157.44 161.47+ 5.56 3.44 102.56
787.20 793.40+ 2.34 0.30 100.79
H 1) 2.62 2.55+ 0.09 3.38 97.46
157.44 161.60+ 3.99 2.47 102.64
787.20 77587+ 4.21 0.54 98.56
#4 REMRRER n=3)
Table 4 Results of stability test (n =3)
T PN XS Vi 3 IR il E 6 h —20 C R 3d
pl(ng:mL™") 75 p/(ng'mL™") RSD/% % p/ngmL™") RSD/% I p/ngmL™") RSD/%
DUREERH 2.88 2.79+ 0.12 430 2.85+0.08 2.84 2.8440.07 2.48
172.80 165.02% 5.50 3.33 168.07+3.90 2.32 170.07+3.45 2.03
864.00 853.40428.54 3.34 857.30+£9.37 1.09 853.834+9.01 1.06
kR L 2.62 222+ 0.12 5.41 2.524+0.06 2.21 2.5440.10 3.99
157.44 135.60+ 5.31 3.92 161.80+4.97 3.07 159.60+4.69 2.94
787.20 761.02+29.13 3.83 790.07 +6.67 0.84 778.20+6.08 0.78

2.11  HREREIUERFNE B MY

Fi& “2.77 TN ACALURT S 2R AR, e DL
BERW, DIRER 400 . s I 3 FlOsk i
(UIREZEH 2.88. 172.80. 864.00 ng/mL; NHEEZ
2.62. 157.44, 787.20 ng/mL) 241l 3% FAmkE S,
RN 5 03, 87 HOFR IR M1 i
SRS K2 I OGS B S EA T B T AL B
D5E , A2 AU AR Ly e ARSI AR R T R
(UG TTRAR L, THARI AR, G55, 3 Fhi

TR IR DURE 22 FORI DURE 28 270 K UMLK rh ) 3 X
[R50 0 90.52% 91.23%. 89.06%F1 91.21%.
95.49%. 83.42%, RSD 7354 7.20%- 3.90%- 6.09%
1 5.08% 3.27%- 5.05%. 25 (ISR AT
AR, FEARERE RE S I R e, 19
FI P O THT R 5o S v U A (R e TR L, 15
TR o 45 R, 3 BT I DURE SR
ORI DURE 28 24 K BRI S v 1 386 5 00 8 4 il by
94.63%+95.86%92.56%F1 95.43%.97.21%-94.98%,
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RSD 4354 5.72%. 2.45%. 5.32%F!1 6.20%- 4.99%.
6.76%, FoNLRAL IR T E 0] R BT
3 £R

Wi DURHR I 22 KB ig 4h 205, LA [ A A

150 7 )
A —=—{E) T UURE
~ 1201 —e— i T LR
& 901
=
¥ 604
5
=
30
0 I 1 1 1 1 1
0 25 50 75 100 125 150
t/h

ARBR, I 29SS Sy AR bR 22 i s S DR R DL ERE
R LHEEYIT LR DLRE T L 254U
gk, WK 3, NH 3P97 ) ) R
BEATAE B E A, SRR 5.

250 L
B —a— DT DURE

200 4 TR AT DR
T
g) 150
g
e
& 1004
®
g

50

0 T T T T
0 2.5 5.0 7.5 10.0 12.5 15.0

t/h

B3 WME. YNGR RNEER A) FARERZ B) WOAKRE-HEHLZ (X +s,n=6)

Fig. 3 Concentration-time curves of peimine (A) and peiminine (B) in sulfur-fumigated and fresh-cut Fritillaria thunbergii

(X *s,n=06)
*5 NEER. NBRZHIFSH (X £s,n=6)
Table 5 Main pharmacokinetic parameters of peimine and peiminine (X %5, n = 6)
S i DIBEZR NHERL
it FELHT LB SEDIHT DLRE i BET DR D) DY
ke h! 0.4340.05 1.10+ 0.18 0.36+ 0.06 0.46+ 0.05
tip h 1.611+0.16 0.64+ 0.11 1.96+ 0.28 1.53+ 0.17
Conax ng-mL™ 66.40+4.65" 186.37+18.80 146.72+10.88" 227.65+ 7.01
Fmax h 0.29+0.11 0.13%+ 0.03 1.35+ 0.53 0.26+ 0.02
AUCy, ng'mL "h 181.79+7.85 197.70+18.69 457.38+58.81" 566.161+41.55

eI DURELLES: "P<<0.05  P<<0.01
*P<0.05 “P<0.01 vs fresh-cut . thunbergii

4 g

DUREZ . DUREZE £ &3 DLRE A 32 S0 A= i
sy, HARmMBIZIEM, RS LR T
KW ig Bl SO DIRHER G, 2 DURE
FEW. VUBER N3N E S5, R T DL
RHER W DIREZ H L DIRER S FIEIEIREE (Cray)
A T D00 DURHE I (P<<0.01); HDUREER
F 25t R TR (AUC,.) K TEEHr D RER
W, (AW 2= ARE, R AR IR 4
(1) AUC,-, W] WAL T-E#E1H LBE (P<<0.05). 4565t
T BRI DURESE U AR S MIT T3 B A EE i DL RESE
W rh DUREZE . DURESR SR I T DT DL,
DRI, R SR DR EC T DURESR L DLRE
FE LN e R 2= e, LR AT B

M DT DURE DIRER . S SAF AR 22 e i
JSHT
ARSI R LC-MS/MS AR B UL R}
IR R VLB T, DURER RN 253)
SEREATOEIT, Atk WA R W DURE 24 2 (1)
MR o DUREZ T DURESR L2 0h DUREA 4
b E gy, TR A R AN REARTRWT DUBRIR) 4 4
AT R, Wi DURE AR AR 1oy DA K % 1oy
Z AN AH EAE LSS 5k — BT
53 3k
(1] P2 [S]. . 2015.
21 W&, xpede. WREZTHI P K i g2 (1], g
PE B2, 1995, 25(1): 38-42.
[3] # 1, 2= . HPLC-ELSD & #7 UL REh VB3R
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