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Screening and quantitative analysis of pharmacodynamic components in
Corydalis Rhizoma based on target cell sorption
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College of Chinese MateriaMedica, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To establish a method that using target cell to extract the pharmacodynamic components and quantitative
analysis in Corydalis Rhizoma. Methods Take the human umbilical vein endothelial cells (HUVEC) as target cells, and add the
freeze-dried powder of yanhusuo in logarithmic growth period. After 2 h incubation, the cells were collected and liquid nitrogen was
used to cleave those cell samples. While compounds in the extract of cell samples were determined by UPLC/Q-TOF-MS, the effect of
effective components that entered the cell of Corydalis Rhizoma was ananlyzed. Finally, HPLC was used to quantitatively analyze the
effective components. Results After HUVEC extraction, five active ingredients were obtained, such as tetrahydropalmatine,
berberine, tetrahydroberberine, berberine hydrochloride, and dehydrocorydalinecorydaline, respectively. At the same time, the method
was established for the determination of the five components. Conclusion The analysis method of the target cell extraction can reflect
the active substance in the medicine, through the interaction between the compound and the cell. This method will play an important
role in the study of complex system of traditional Chinese medicine.
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Tt T 2 24 350 Rl B A 3 A SR PR A ST e TR
A SCUAN BB A R 40 (HUVEC) g ERIX 42,
HENL T REEHR TN IR T, IR S 2y
RSy AT B BT
1 #HFn{Es
1.1 #R5IRH

HUVEC 4l CREESERAEMEARFGRAFD,
[ 85 1 (Gibco BRL, 3 [E), DMEM 15 7E3£(Gibco
BRL, JE[); 1640 #5730k (Gibco BRL, [,
a4 (FBS) (Gibco, [E), DMSO (K
2l —T ), 96 fLE5FEH (Orange Scientific,
RIS ) o SEBH 2R 284 W1 Ab 5 S B8 v 250K 7 PR
] (b5 150200431). X AL TS0/ NEER, (iS5
AW098T). EAIEHHRETHE (k' AW027D). &
R % (LS ABO34R) LT [H £ 24 b
e T b R NEER (' Y-035-121130, f%
g 2r AR AR AR, RS HKT 98%);
MR ('S 20130815, R+ 2 RHE AR A
"), R EI T 98%).
1.2 SKIGNEE

CO, [HIRF55748 (Thermo Forma, 3&E), #E#
TAEG (Mt & AR AR, 55 2 sE
(Olympus, HA), TS-1 BIPEPK (VLARAEEN ] T HEAK
DR A 2% ) 3% A B 2~ & ), 5415D B0 AL
(Eppendorf, 7E[¥), KgFr{¥ (Bio-tek, 3E[H), MTT
(Ameresco A1), FE[E). it LC-20AT WA A%
1 (BCAT SPD-M20A Ukl &%, SIL-20A H 3k FT:
%) BS124S W RV (b B2 W3 R fy
B+, KDM BLE B AAE (AR 48 WSk A
7)), RE-52AA MJgihz kA (g SR A4
W), SHZ-95B UMK Z HESEE GilpIL
DR A S E TR
2 MRS HTHIE
21 i, REHWEH
211 k&M %Ay Waters ACQUITY

UPLC BEH C;3 Column (100 mmX2.1 mm, 1.7
um); WA A 0.1% R /K (A)-0.1% F R ZJiE (B);
AR 0.3 mL/min, 1 35 'C, HEAEE S pL,
B EEVERRE (0~1 min, 15% B; 1~6min, 15%~30%:;
6~10 min, 30%~—~60%; 10~12 min, 60%~15%:;
12~15min, 15%).
212 UG &M B m RO S VA R A R
Q-TOF-MS, M+ Hi % Hi gyl (ESD, RHIEE
TRERBATHR . MS SEEEN T TS
AR 10 mL/min, NpiRJ¥ 350C, ZFAb#A)E
310 kPa, iR AR 600 Lih, HEfLI X
/A 50 Lihe BAVEHEBIE 2.1 kV, DU HIH
JuH m/z 50~1 000, FlihSAE R maliE <.
22 Hik@EAREE

R FRI 1.0 g ZESHZR M T B, A
10 fif i T0% LRI 1 h, JERTH i, ik
BRI 8 fifiE T0% 41, $2H 1 h, 8L, &
PIURIEIR, 80 R4 VR TRy A
2.3 YHAEEF

T RA5E 4 iukk HUVEC, [l DMEM kil
FEIAERE TN G TR, WP SH 10% FBS.
1%PS. 1%IF AR IEIR, 37 "C. MIFNRRL.
5% CO, B it 557 . PR Bl 70, EK 3~
4d JE4n ik BE A . HE AR (0.25%) -EDTA
(1 mmol/L) Ay A% A . 70 1S AH 2 RABE N
K 200 5 W%, IEISIERIRIR. HEPIEESE .
ML AERORES R — I i sz
2.4 ERIABEZEBUESR RIS

HEFRAL T BUE KA HUVEC g0/, TInATE
M%) DMEM £;7%3k, #£ 37 ‘C, 5% CO, 41t
FIFE 05 h, FELMIGHEEIREE, AR TME
() DMEM 5 55 FE 35 il 48 5 2= R R i 1 11 500
mo/L 2 M, 18 2 he IR aitisist, M
PBS ¥t 4 ¥, HU1 mL 2 4 Ry ss . etk
M, FEREILE T 20E VR 10 min, Bl S HL
HAZRE T 37 CoKrhRlk, SR UL R E L
BAE 3 Ik, ATANMURRY, BEUH S LG 2y
Wy o FER IR VR TIR R . BRI W) 5
(KA THES, 20 31N 200 pL 50% FFEE IR RRE i, iR
JEVRA) L min, LL4 °C, 13000 r/min .0 15 min,
B T4 T o B8 4 VRGO 40 PR i i
UPLC/Q-TOF-MS A5l LARIRE %) 532 IS i 1)
DMEM ¥ A 253801 22 1 40 PR RO R el
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HERE 6 K, BEMLIEHL 20 AN isg, (15 20 AN
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7E 0.9%~2.2%, FRUAHE S AT,
252 EEMWRE  PATHI 6 4 iR A
W, ESLEFE AT, BEFLIEHC 20 Ak, FE
20 MO R TR FR PR RSD AR, 20 AN (03 I e 1fij
FLH RSD 7E 2.2%~5.3%, & H{UARE % K4
253 T tEikE & RN R, )
76 0. 24 4. 6. 8. 12, 24 h #EFEHT, BEMLIEERL
20 MU, T 20 A5 U6 R W T AL ¥ RSD 1,
F ORI AR Y RSD 7E 0.8%~2.4%, KK
ARAE 24 h NASSE, BT DAHIERE A PR UELE 24 h
P E o
26 FEmAHT

v PORE S I N R R I | NG I e g
HUVEC 41 i il i 14T UPLC/IQ-TOF-MS 43#T .
WE 1 A R, 2 E B4 R, AR
TEFHZR M, DL I B &R B oy 5 4
JBEAE TG T4 1 (B) MMMANZESHR 2411
HUVEC 40 J il iy it BRI I&], M9 5o T St T 45 2
ARSI 3 TR 2 1R S O] G R b 1 A AT
5, BRI TG BRI RO WLER 1. R, fF
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t/ min

1-PUE/INEERR; 2- 4
5- DU AR,

1-tetrahydropalmatine;

HRP R 3-EIHRLF,: - LR T

2-berberine; 3-tetrahydroberberine;

4-berberine hydrochloride; 5-dehydrocorydalinecorydaline
1 ZEHHRENR (A) FINZAZARARER (B) B BPI
Fig1 BPI of extract of HUVEC with blank (A) and with
Corydalis Rhizoma (B)

SRR R R T DA NEER . AR R 4
TRCFE. FEEART . WA 2R, 5 PR %R
Gy, 1K 5 P RE NG LG E— D R, TR,
XEER 5> HUVEC 7E40 A WO R 258085«
3 BHHMSHMEENE
31 BESHEH

{1118 4% & Diamonsil Cyg (250 mmX4.6 mm, 5
um); FEIH A 0.1%E R K (A) -ZM (B), B
VEME (0~8 min, 10%~18% B; 8~15min, 18%B;
15~16 min, 18%~20%B; 16~25 min, 20% B;
25~40 min, 20%~25%B; 40~50 min, 25%~
50%B; 50~55 min, 50%~10%B); ARG 1
mL/min; K95 K: 280 nm; #1435 °C; JFEFEE 10 L.
32 AEHE
321 it fEa s BOEHR AR AV
BEO. SESHRH R, BB/, REEHRE R
XTI IE i, RESERRE, I 50% 43 il e il B o
FIRIEYISN 0.50 mg/mL [ RS i 2R, 4 C B
TRAE%
322 KM FRECTERIME R 24 10 g,
BRSO, ARSI R U
10 f& 1 70% LB RIERE 1 h, B0 8 £
70% LPEHEH 30 min. A I IRERIGHE, 4% 10
mL, 4°CIRAF Mo I AT R EUR AR 500 uL &2
£ 10mL, B3R A 50 mg/mL (A:24) [t
NN
33 FHEFER
331 LML R EI “3.2.17 IRl m)
Xof R SO R, ) 500 FE A R U /NS B
A RE I Z R IR Ay 2.5, 15.0, 30.0,50.0
65.0. 85.0 pg/mL; FEHHZR L F ML HI 2R H & TRk
J& >4 10.0. 80.0. 150.0. 225.0. 300.0. 375.0 pg/mL;
FEW] R & FURIRE A 10.0. 80.0. 150.0. 225.0.
300.0 pg/mL; R/ NEEGH T EIK LR 0.4, 3.0, 5.0,
7.5. 10.0. 12.5 mg/mL, [FZRFINI AR, 2H
10 uL, % “3.1 0”7 NN E . DL&IE
R HAALNR, DL IR B REAAR, EAT 4 P[]
Ho &AL B R R AR 2, 453K 0,
DY &/ BE g R 25 S S B R R B R 25~85.0
ug/mL WERHEX R RIS IEHRLE. EHRFR
0 Eh W8 /N BERE 43 5 4F 10.0~375.00. 10.0~300.0
ng/mL F10.4~12.5 mg/mL Py 5 RAFIIZMEE R
332 MWEEE HESARZAMHN 109, &
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Fz1 MSUNEER. ERERR. EHECEK. ZE5EHEFRR. OSHRBAIRRE
Table 1 Fracture regulation of tetrahydropalmatine, berberine, tetrahydroberberine, berberine hydrochloride, and

dehydrocorydalinecorydaline

JF5 BRI RmIinG HIX TR B (X107 2

T ESI-MS/MS(m/z) 2R

1 5.10 356.1867 —-1.40

2 5.68 340.1551 —0.59

3 6.08 370.2031 -3.51

4 6.41 336.1230 1.79

5 6.94 366.1709 -1.09

CZlH25N04

C22H27N04

C20H23N04

CHuNO,*

356.1853[M+H]",
341.1600[M+H-CH]",
192.1024[M+H-C1oH1,0,]",
177.0779[M+H-C14H1,0,-CH3] ",
165.0915[M+H-Cy;H;3NO, ",
150.0677[M+H-C1;H;3NO,-CH,]*
340.1538[M+H]",
325.1291[M+H-CHj]*,

EWIR L3

C20H21NO4 176.0704[M+H'010H1202]+, IE%/J\E%W

165.0909[M+H-C14HgNO,]",
135.0432 [M+H-CyHgNO,-2CH,]*
370.2010[M+H]",
355.1751[M+H-CH]",
354.1697[M+H-CH,]",

340.1543 [M+H-2CH.]",
192.1022[M+H-Cy;H1,0,]",
179.1063[M+H-Cy;H;3NO, ",
177.0786[M+H-Cy;H1,0,-CH,]*,
164.0827[M+H-C1;H;3NO,-CH,]*
342.1704[M+H]",
327.1458[M+H-CH]",
326.1384[M+H-CH,]",
312.1565[M+H-2CHa]",
178.0867[M+H-C1oH1,0,]",
165.0904[M+H-C1oH;NO,]",
163.0632[M+H-C1oH1,0,-CH3] ",
135.0680[M+H-C1oH;,NO,-2CH3]*
366.1711[M+H]",
351.1455[M+H-CHj]*,
350.1391[M+H-CH,]*,
336.1230[M+H-2CH,]"*

IEFZR R

AL RT R

F2 WHECER. WS/, EHEFR. BRI, ZSEHERENEMELRAFE. HXERREMETEE
Table 2 Calibration curves, concentration ranges, and correlation coefficients of tetrahydropalmatine, berberine,
tetrahydroberberine, berberine hydrochloride, and dehydrocorydalinecorydaline

22 By [ ) 5 ARSI/ (pgmL™) R?

EHRLE y=8.5X10%-31 981 10.0~375.0 0.999 7
VY& Nk y=8.2X10%—4 950.9 2.5~85.0 0.999 3
FEHRE T E y=8.1X10°%-22 359 10.0~375.0 0.998 2
LT /NEED y=2.7X10"x-1734.8 400~125 000 0.9998
FEEHRF R y=2.8X10"x-10 631 2.5~85.0 0.999 1

“3.2.2 07 UL HI AR A, R 3.1 7
N TE AT E R FEIE 6 IR, ARIVHEEHER L
. USUNEEDL. SESAR T E . B/ NEE . 22A
FEHHZR G A RSD {H7E 0.22%~0.68%, % 1
AR R B R Ao

3.3.3 WmEMRE FHEHREUEHRZM 6 4y, %

M“3.22 107 R IE AT HI &AL M 6 4y, 1%
“BALIN” IESAFRERI . SERIEHR LK. WU
SUNBEGR. SESHR . RER/NEER . LAEHR
FH 2] RSD 7£ 3.3%~4.4% ., W% 75 m A 1 B i
334 FEMiRE  HUGESRZiM 10 g, & 1#43.2.2
TR 5 A R A, R 3. T Rk
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ZAEY WIAE VR 255 04 20 4. 8. 12, 24 h HEKE
MSE o &5 R TR ETR L5 ISR
TR R SRIR/NEER . ZEE R T RGN
) RSD {H7E 0.3%~1.4%, 2 WALR N IBRAE =i
N 24h WERSE .

335 mFEFEE B CAE R RAM 5
s, #2950 mg, KEEE, Sl E/NEER
FEEHRF R, RO BB/ i

R ZEN S AOE R, 4% “3.2.27 TR ikl
PR SRR, 1% “3.1 I NSRRI e, T
5 P s BMFE I A 99.0~102.0% 2 [,
RSD £ 0.89%~1.6%. W% 7 iEUERGE R UT .
34 MmO

WAEEHZR 258 10 g, #&Hf “3.2.2 10”7 R ik
AT PR A 3 00, T4 “3.1 I R ik 4
HEFEI 2, 3% PR A A R, Lk 2,

®2 EHEPEPERCER. NE/EEE. THERR. B/)EE. Z5EHRZFRENEE
Table 2 Content of tetrahydropalmatine, berberine, Tetrahydroberberine, berberine hydrochloride, and
dehydrocorydalinecorydaline

FE g E%L/J\%ﬁ)ﬁi ﬁﬁﬂ%ﬁ% i@ﬁﬂ%‘f% ﬁh@z‘%d\%ﬁ)ﬁk I-’%‘mi@éﬁ%‘iﬁ%
ngg?) (pgg ) ngg?) (pgg ) rgg?)
1 258.09 2706.79 2544.09 65.56 928.44
2 261.29 1939.55 2536.98 67.47 954.32
3 242.57 2126.90 2397.12 62.13 875.48
Sy 253.98 2257.75 2492.73 65.05 919.42
4 g BERR . ACHIRW R, RN, LEEHERF

BT FE G, g S 2R AR B LTS
(IR A2 o K%, e DX 43 3808053 FH G K
Y. HASBEHE tH 2580855, ASRER I ) 2
YAEFIRLEL, sk Th 25 IARAE R R 1 R e (R BRLAS
A M AL LA 5 40 M AE R [ e AR, Bl LA
o) A B A, AR T 2 B 2 i AR ] e
IR AT A (A S RAH AR M E 4SS
(AR, FRE e 2 R 2808 gy, T 25 1)
Y FHMLHIAN 24 BEAE 3R T A RE .

ARSI B 7R HUVEC #EA7 48 H1R T 253503k,
OYITIE T, D fE T I A O o0 TR 43
Wr o7, R 2R sl N\ A 16 24 30 20 1) e
FBEE LA, N HUVEC Bk 45 A iE iR
(T2 30085y, WO N P P 2 45 B A0 3 T 1) 1
KA AR, (T4 Rs. I, HEa7
Hd s Bl k. &5, XA
UPLC/Q-TOF-MS X 4l B 24t st AT A, bhAse
A0 AR IR R I N E S 2R (W A0 MO S 0, - HERR
T A VA0 SRR o I R 2R A (R e s R
NZEFHZ 20 M B BOR P A 21 T 5 A28 sy
SIMNIER O 5 DUSEVNEEm. e R R, &
PR/ NEERR . LEIEHHR . b, N T8
TS, ARSLIOICHE . T U . R Rl
B NEHR T EERS EHR O U

EEIE k. R TIEFIZR M X 5 Ry
(I o ANSIZIRHE 37 1K) 2R 4 A 4L A0 i A G i e
2y 08 M BAS NI i, LI5S
SERTRE, P ENI RO TSR, RN
b5 ¥t m] N oAt b 24 08 25280803 IO e s
TR IA R BRI LR B2 %
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