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[(HWE] B NS RGO @35 B 408 77 (UPLC-MS) |, HEN7 B 220 T I e h 2 Rl 2 1 A 1Y
REUMIE P E R Ir . FiE: MR AR 20 THRIRBRASYE, MR SRS 2H A Y 24k 5 R
[ Eh A28k, 2 8h2F G4 DAS 3.0 #1743, T 2iah 228, @8R LHERR 10 ~500 ng-mL™!
(r=0.9984); @&, fr  KWBEA H A RSD 438K 2.7% . 2.6% . 4.2% ; H ] RSD 43 %K 2.4% . 2.8% .
3.1% 5 FEBTRON 84.9% ~92.1% , RSD <5% ; [n[ii3 >80. 0% , FHRES 20 T AR HE, SURE AT A 7ER AN
B2 = S5 1, N 0.75 h, 1, F(6.247 £2.039) h, 252 T HAL (AUC) Hy (2562 +252) pg-L7'-h™',
it QRERE A 2532 AT RS T IR DR R . SR 0GR ] R | PRBR TR
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[FFES%ES] R285; R286 [ XBAFRIZAE] A [XEHS] 16734890(2020)07-1066-06

doi:10. 13313/]. issn. 1673-4890. 20190905009

Pharmacokinetics of Gypenoside A in Glanxinning Soft Capsules in Rats
HU Xiao-hu', SUN Wen-jun®, GAO Xin**, WANG Xi-jing’
1. Xi’an Chiho Pharmaceutical Co. , Ltd. , Xi'an 710075, China;
2. Xi'an Xintong Pharmaceutical Research Co. , Lid. , Xi'an 710077, China;
3. School of Pharmacy, Xi'an Jiaotong University, Xi'an 710061, China

[ Abstract |
established by ultra-high performance liquid chromatography-mass spectrometry ( UPLC-MS) .

Objective: An in vivo method for the determination of gypenoside A in Glanxinning soft capsules was
Methods: The plasma
concentration of gypenoside A in rats was determined by UPLC-MS after intragastric administration of Glanxinning soft capsule.
The pharmacokinetic parameters of gypenoside A in rats were calculated by DAS 3.0 software. Results: The results showed
that the linear range was 10-500 ng-mL™" (r =0.998 4); RSD was 2.7% , 2.6% and 4.2% in high, medium and low
concentrations; RSD was 2.4% , 2.8% and 3. 1% in daytime; matrix effect was 84.9% -92. 1% , RSD was less than 5% ;
0.75 h, t,, of

Conclusion: The results showed that the pharmacokinetic

recovery was more than 80.0% . The oral pharmacokinetic parameters of gypenoside A in rats were T,

(6.247 +2.039)h, and AUC of (2562 +252) pg-L™'-h™'.

max

characteristics of gypenoside A were fast absorption, distribution, peak time and elimination.
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s s i R A B R, SCEk (4] RaE TH
10 SRR AR ER IR 2% A ' T A It ( HPLC-ELSD)
TELE P LB R A B, H MR A LK
W A A R T E W ST IE . AT
O P R S8R 5 - i B 23 M7 7 9 (UPLC-MS)
TENL S 20 TR P B R AT A BRI T s
%, TSGR AT A BRI 253 A
N 220 T R 25 30 R R AR U7 i 2
% S
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Ol OH
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HO HO
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HO OH
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1 SRESH A WL
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Waters UPLC H-Clas/Xevo TQD %Y 55 %5 AH (4
T R I DY R S 1B T A (QSM U ST B EE#E . FTN
HZh e . 6 38 1A 7E WAL, B b 2 R 4
MassLynx V4.1, 2€[E Waters 2\ ) ) ; 7% [E Sartorius
BS124S BIH 5 K1 (0. 1 mg, fRFRE120 g, 18
FELZFW /Al ) 5 {8 Sartorius BT125D AUy 432 —/
+ 75y 2 — W R T R [0. 01 mg- (0.1 mg) ™',
KPR E 41 g+ (120 g) ', FEEZEZFIWA A ],
TD10001B ZUHE 7 RF(0. 1 g, HAMRE 1000 g, 4%
BT AR AR A FRA 7)) 5 ULT2186-4-V -86 °C
S BRI VKA (361 Thermo Reveo A7) 5 3
RURELOHL(TCLIOM, VDR B0 AL AR A PR 2
H); ZIMERERR A (M12-50, 15 brand AH])

B2 TR (L 20170603, VYT ARZY
Wy A PR A ) ) 5 SO 2 A X IR (5
DRK-1392-920117, #iJE . 98.9% , WHBFEE: 0] 44
PHEARA T s WERPFSE I, X B (15
MUST-16111007, Zlif: 99.71% , AR = HrkeA= 4
BHEARRAF) ; H IR (LC/MS 2%, i [ 25 ¥ ik
ARAF); WEE(LC/MS 2%, 72 Merck 23] ) ;
NG (LC/MS £, T8 Merck 23H]) 5 lifloK (525
ENEN DI

T SPF 2% SD Fpkc R, ARJBi& 220 ~250 g [ Y
JNE B 2GR 2E B SE g s bt ARV RTIE S
SCXK(J1])2018-19 ], il #5178 FIAS 35 i
NEPEIRES , ELNEE T d, BRI, IVC Az ik X
KEIEFERGE, P4 525 3 9 Bt (i R AT e
SYXK(JI])2018-008 , a5 : 20 ~26 C, AHXIE
JE: 40% ~70% , EFHEE1~5 L/ &,

2 TEEHER

2.1 %5 ik

Waters UPLC H-Clas {8 5 %0 AH @55 ; Waters
CORTECS™ UPLC C,, f4, % #£ (50 mm x 2.1 mm,
1.6 pm); 45 C; WzhAH: A0 1% HR/K%
) -B(0. 1% H iR H B0 , BBEEVEL (0 ~ 1 min,
70%B; 1 ~2.5 min, 70% ~95%B; 2.5 ~4.5 min,
95% ~100%B; 4.5 ~6.0 min, 100% ~70%B), ¥
0.2 mLemin~"; #FEEAFS [TADS

JEiES 4. Waters UPLC H-Clas/Xevo TQD Ui
T RCRORE (2 13 £ I = B DU R RSB AN, RS S
ETR; BTN, B4IEHEE: 3.0 KV, &1
JRIRBE: 120 °C, AR RE: 350 C, ¥R
. 600 L-h™', HEFLHLHE: 30 V, W5 KRS
N,, RWAIE: 50 L-h™', RS Ar, BiESR
#: 0.16 mL-min~', FEfEAER: 15 V, HHiER
MRM; @& fEiE s+, KR E 2T A m/z
899.35 ~ 814.47, WHRFF S T ,: m/z 295.1 ~
206. 03, Wi &4k MassLynx V4. 1,
2.2 [P TR S MR RE
2.2.1 257% SRAEAG LR, 115 60 kg
B H FE K. 0.58 x2 x3 +60~0.058 ¢/ke/H
HEA R 28 . (dA xkB) = kA = (0.058 x
0.71) +0.11=0.37 g-kg™', KX, dA S A FEhy)
ML 25T KA O A Fh sl S 3300 = T 3 R 40
kB kB Rl 5 son T B R A ARE TS B
KRR, AR NEE LT 0.5 mL-kg™' . LK
RIZSEAREK 12 h, 425 11K,
2.2.2  [MRFERCRAE ARSI 25 A 15 B
[ BRI : #EEHAARTZ0.5 h(FRE]), #H
W25 0.25, 0.5, 0.75, 1. 2.3, 4.6, 8, 12,
24 h i AR HE 8 ik A B M 29 0.5 mL, B A Z L4
th, 2428247, 4 °C 3000 remin ' Z.0 10 min A3
M3, -80 CLRAEFHI,
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2.3 IfIERE A TAL P
2.3.1 MM B J I,
KR 50 pl, & 1.0 mL 3B EL.OE P, A
200 pL HEE, GEIRA) 2 min 5, BT E.OHLP,
4°C, 25000 r-min"' (BE.L2FEREHK 535 em) B
10 min, MWW, SEAT 8 R OB 35 5K BT
(UPLC-MS) J3#fr.
2.3.2 FEMAAES  BORBUMN SO pL, K%
W, E LS mL SELELLE T, A NERE TS
Ir, (100 ng-mLfI, HfE) 50 L, %K 1 min, Hhn
AHEE 150 pL, %2 min, 4 °C 25 000 remin_ ' B
0> 10 min, B EJFWHFE, UPLC-MS 2304,
2.4 JiikeEs
2.4.1 LEteEs BORMA MK, 700k %
550 ul, 6 fy, #ME 2.3.1 3 F oy ke, &
UPLC-MS/MS 73 #r, 1525 A @K, ¥ —&
Y BE 1) 8 B R A X R U ORI R P 2
I, MRS, 37 CARAW TR, A% H M
KIS, WEEBRE, AN G A aid
AT LA W R B it 3 vh oA IR R ) B A T A D
Py 0 7€
2.4.2 LMOCHR. KINRSERER HEBRE R
NGB AT A X IR SIS 50 wl, 37 C E/AR
TIE, A S0 wL RE= B, #WgRY, B4
e B A R Y B W (10, 20, 50, 100,
200, 400, 500 ng-mL~"), H4xH 2.3.2 W F 5k
BE, DIZUBOB R A 25 R FR(C) , Sk
W A 5 AR g g i B LU A AR BR (Y)
DIIISUGREL 1/ C A TERIERNE , A3 80hRuER 2R
2.4.3 MEREARERERE 2. 4.2 FRAERDZ N
MM IR Jr gk ok il Ee e . . ARk (20
100, 400 ng-mlL™") By HERE M, [FIEERCH 5 e & T
PR (LLOQ) Btk # J# (10 ng-mL™") A 24 1 4% (QC)
FEs, BEMREEFAT 0T S I, JEZEE 3 d, SR
T3 PR F )RS %8 8 R AR
HERAIE = (SR B/ Frn ik BE ) x100% (1)

2.4.4  FEEICRIRE AR E 3 50 plL,
BLf 20, 100, 400 ng-mL ™" 3 B IE QC F: i,
BENUEFATICH) 6 iy, $% 2. 4.2 b ifi i R AN 21
T #RAE D7 24028, HS L JERE, UPLC-MS 73
B, SZBE R A A A FINFRIETE R A,

WA E MK S0 pl, & 1.5 mL BRELLE D,

- 1068 -

A A H i 200 pL, IR 2 min, 4 °C 25 000 r-min_1%
O 10 min, 13255 {HIE FIER. WITEEA G W
P F 3, Beiil 20, 100, 400 ng-mL™'3 4~
HYRSE QC AESY, A S0 WL ARSI, e
Y84 1 min, 25000 re-min~" (B4R 5. 35 em) &
0> 10 min, B FJEW S L ##4E, UPLC-MS 704, 1%
LB AT A W AR B, A BRI TR B,

SRR A RFRIENR = A, /B, x100%

(2)

WARIIERIRTI % = A, /B, x 100% (3)
2.4.5 REMAER BEEIMK S0 pl, E 20,
100, 400 ng-mL ™" 3 MFRHEE QC FE&h, RHE
Bed 6 ik, TR EEE S

FEIA: QCHERTER IR THE 8 h; QC A4
1 =80 CHURAE2 DA s QCAEARTE 3 D UR-BR G HE ;
F2.3. 2 WU 7 A BRS 1Y 3 R e 1Y QC R i
1EA g AR 4R (10 °C) T HCE 12 hs fiff 5 B AE
-20 CRHCE 30 d, HAELRE R H A TEA T E
PEEERAM T 22, A ZETE £15% LIF, WA
R E D
2.5 BLBRONE

IR H 6 1725 MR ARR G CRIET 6 R 4
50 L, 1.5 mL SRELOE T, MAHEE200 ul,
2 min, 4 °C 25000 r-min "' (BLL2FE42H4 5.35 em) B
010 min, 1375 HIMME FIE R WUTEEAENE
I W, Bf 20, 100, 400 ng-mL ™' 3 AN
WKL QC MM, B FATRCH 6 £, A
50 pL WARA M, JRIE 1 min, 4 °C, 25 000 remin '
(BEOFAEH5. 35 em) B0 10 min, BRI RIS pl,
HEFTUPLC-MS/MS 734, 152 20 Bk 2 A W i R
C, MNPRIEER C, o

BUREWE A 4, 20, 80 ng-mL ™ LBk 1
A VORI 20 ng-mL ™ BRI, LS wL, AT
UPLC-MS/MS 73#fr, 1324k 2 A Wil D, i

AR D,
LB AT A BTN = C,/D, x 100%
(4)
BRI R = C,/D, x 100% (5)

HATRAESS. 0% ~115. % , WRNgBA RN .
2.6 Zyzhemte

LY R K DAS 3. 0 #EATSeitortir, et
ARG = MR AT
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3 H#R

3.1 EHRE AR

MG R A FARFESE L, $E1T 26
SiTe IEEF T, ZKMERH A B E m/z
899.35 [M + H]", ik FEE N m/z
814.47. AL, ¥E#t m/z 899.35 ~814. 47 Jp i ik
B A B R TX . IAEERE m/z 295. 1 ~206. 03
YERFHSEIL 18 BB T4 o
3.2 AR A

F A T JUF & B0 A i 2 4 5 Ak B 5 e, o

(=3 —
o |0 S Y v oo ? %0
|| 235258 TEGEE 0 g9 2%z = 2%
TRV B AT B S /i W)
1.00 140 1.80 220 2.60 3.00 3.40 3.80 420 4.60 5.00
t/min
3.16
B
0.89 J
JLL PR T A 1 1 1 e P o
1.00 140 1.80 220 2.60 3.00 3.40 3.80 420 4.60 5.00
t/min
3.16
C

1.75

0.88
! 1 1 I

1.00 140 1.80 220 2.60 3.00 3.40 3.80 4.20 4.60 5.00
t/min

GETEE ET I TIVN 7 0 N 7 e o7 7 W [ K 1
MR VIR E A, RIER R, B
U, A AR, BT LA, MU A B B, P
TULTEE A AR g A BT 5T Y I 3K RE A B Ak B
it

3.3 MM I

3.3.1 ZRGEEHAMSERERE EARMGE
MR AIE T, 25 (LS (A RE IR . 25 1 003 s v
o CEL 3 1 1 24 25 ) L 60 0 L 23 B DL 20 2R R
B, IR IUREZR AN T R 5 L 1 A A AR
f 0

1.06

1.00 140 1.80 220 2.60 3.00 340 3.80 4.20 4.60 5.00
t/min

2.86 :,:rgj
1 1 1 1 1 Mo 1 " ! 1

1.00 140 1.80 2.20 2.60 3.00 340 3.80 4.20 4.60 5.00
t/min

3.79
0.91 288
I 1

1.00 140 1.80 220 2.60 3.00 3.40 3.80 4.20 4.60 5.00
t/min

T A SEIMIK; B SR H A REY T AME; C 2325 1 h G P SR H A; D ZAME; B SAARTIZERIL,

FREM A A F 4525 1 h SRR AR E R L, .

2 ZREEHEAMNGASEL, HIRERABEEE
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3.3.2 PRt SRME R DIGIRIE R A Il
VR R AR, BRI BT A 5 NAR ) ki
TR LA AR FR (Y) , DUIACR B 1/ C ATkt
mH, A5 FRAEM 2 Y =0.001 6X +0.003 2 (r =
0.998 4) . Z5RERM, MK P LM ST A £E 10 ~
500 ng - mL™' £8P OC R R AP, O Ik Bk e IR
(LLOQ) 10 ng-mL™"(S/N >10) , FKHZ kR
FERSR, AT SORE AT A R HT .

3.3.3 VRGBS RORE R MERGRE SORE A AR I
=1, SRR, MR N 97.0% ~98.5%, HI
KB R RSD < 7% , H[AKE35HF RSD <4%

®1 KRMRFEERESH A UPLC-MS/MS
NER ERETEEE (n=5)
Hi5 & (RSD/ % )

PR/ S (3 £s)/ HERfE/

ng-ml~! ng-mL ! % H H i
LLOQ(10) 9.7+0.5 97.0 6.3 3.9
20 19.7+1.3 98.5 4.2 3.1
100 98.1+6.8 98. 1 2.6 2.8
400 390.4 +18.5 97.6 2.7 2.4

3.3.4 AN SEREUADE  FEIRISCR S5 R 0L
F2, EREW, 3 AURERILEINCE J 84. 7% ~
86.4% , FFAEYIREAN rHr 2k, H RSD <4% .
FERON A5 R, NIEEY A T2
WA PIE, HRSD<5%.

R2 RIREEH A MAREX R MR PRI
Bl RFMERIE LR (n=6)

LS = 7
N 25 PRI E i % LN %o
L&Y el

8 VI RSD HH RSD

LR A 20 85.9 3.6 92.1 4.7
100 86.4 2.7 86. 8 3.4

400 84.7 3.1 84.9 3.1

AT 100 83.3 2.2 92.6 3.8

®3 RBREEHFAGERRMEPARRFZETH
REEZEE(n=6)

3.3.5 HEARENE RERATREY], SORE
R A LM -80 CRHAF2 A -20 CHK
30 d, =i MR 8 hy £E A kAR (10 C) R
JCE 12 b 20k 3 NR-REIN R AT E, AR
EVEB G TN ZEITE + 15% LIF, TEMR
by, AERIE 3,

- 1070 -

1259 /ng- mL ™' RSD

Fe e PRI A - . - %
LAV S (% +5)

QC 20 19.4+1.4 5.4

HEERTFHES h 100 101.3 £8.2 6.2

400 386.2 +13.5 5.6

QC Bt 20 19.6 +1.2 4.3

1 -80 CiEfE2 A 100 100.2 £9.5 7.6

400 392.1£14.2 5.7

QC B 20 19.8 1.2 6.8

3 RURAR 100 99.5+7.8 7.5

400 393.5+16.5 6.4

QC B 7E B BhisepE 20 20.1£0.7 3.6

210 C) FiE 12 h 100 90. 8 6.2 4.4

400 400.7 £13.8 5.2

-3 20 19.8 £0.7 3.3

1E -20 °C R 30 d 100 99.6 3.6 3.1

400 400.4 9.5 2.4

ZURKW], AWEFE I L R BRI SR il 2 A
IR A A A BT A ZOR T AR T 8 i
A A BRI A2 A0
3.4 Zyhemte

KREIRS 75220 TR S, LT A
F8 R PR 245 2 - i) g 2k DL T 3

500

450
T 400
£ 350
é,) 300
i 250
2 200
i@ 150
= 100

50

6 8 10 12 14 16 18 20 22 24
t/h

B3 KROBRAEFE=ZOTHRRERRR
BEEH AKNAREE (s, P =12)

5200 R 11 RS L 2R S e B
AR A BR SR DRI A LR, 22505 15 min
2L T LK B0 28 J s R AF A, 9 0.75 h iRy
FlK ) AL 25V B, W B M B e, o TR
(6.247 £2.039) h, A5 2 B b7 7 8 25 52 2
BOLE 4.

0 2 4
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x4 KROAREFEZLTHRRERFRRE
EFANAHNFSH (v x5, n=12)

AUC/pg-L~"-h~! 2562 +252

MRT,_,/h 7.825 £0.409 0

Con/ g L7 377.6 £75.3

Thax/h 0.75

t,,/h 6.247 2. 039

CL/F/L+h~tkg™! 0.249 2 £0. 050 02
4 i

AW TR E & 20 TR RN EY)
J&, MR R A B LC-MS/MS WlsE Jrik, JF
KRG SRR AT T 28280 ik
Pl REE S R REMERR R, AT
T AR PR B AT A 2508 J12:it5E . 245
SN C, T 25 YRR h i B Rk, &
WEAF AW € K (377.6 £75.3) pg-L™", 0.75 h it
HIRBIR R MG, 1,,29(6.247 £2.039)h, CL Ny
(0.2492 +0.050 02)L-h kg™, JERRIER P, Lk
WERAE A SRS R A s oA R A
HCEEH R T b I PUBR =i ' HF . Zhang 257 4 8

TR AR S BTG, 2 AV A R P R =il
BT gypenoside LVIFT gypenoside XLVIFZiX3)
NBH, EEM S AR AT, BT, N
4 h, FTRESHEEARIE. BoE . ERMEARA X,

S 3k
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