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Abstract: Objective To find the components with progesteroegnane X receptor (PXR) regulatory activity in Bugi
Tongluo Capsules, and establish a simultaneous determination method to evaluate the efficacy of the
preparationfunctional material basis. Methods The candidate constituents of Bugi Tongluo Capsules were
determined by ultra— performance liquid chromatography—time— of—flight mass spectrum (UPLC—TOF-MS) and
database analysis. The monomer solution of these compounds was added into the skeletal muscle cells transfected
with PXR mRNA plasmids, and the PXR mRNA expression was determined by polymerase chain reaction (PCR)
after incubation. The compounds with significant changes compared with the blank group and dose— effect
relationship were selected as the active ingredients. Using the above active ingredients as indicators, a method for

simultaneous determination of the content was established by ultra—performance liquid chromatography—tandem

FS B 2021-06-23
EE®IIT: BOEM(1982-), 2z, EEPAIN; E-mail: 1061850484@qq.com
EEWB: I AAhEEHRBIH (45 20211123)



3 TAEME, SF AMTBESBCHEIRTEZR I8 X G PR3 A 075 o T RURH €0 385 — E EOR 3 [ 0 T 639

mass spectrometry (UPLC—MS). According to the results, the ingredients suitable for both activity and content
were selected as pharmacodynamic substances and their effects were evaluated. Results In Bugi Tongluo
Capsules, tanshinone Il A, levistilide A, ligustilide, ligustrazine, astragaloside, Calycosin—7- glucoside,
verbascoside, ginsenoside Rb1l, ginsenoside Rb3 ginsenosides RD, ginsenosides Re, curcumin and other
components in the determination of UPLC-TOF-MS signal was stronger and had obvious activity of PXR regulation.
UPHLC~-MS content determination results showed that the contents of all the above ingredients except ginsenoside
Rb3 and ginsenoside Rd in the whole preparation met the required limit of efficacy and indication, and could be
regarded as medicinal substances of Bugi Tongluo Capsules. Conclusion A method for simultaneous determination
of UPLC-TOF-MS is established. There are many components in Bugi Tongluo Capsules, involved in flavonoids,
saponins, coumarins and terpenoids.

Keywords: Bugi Tongluo Capsules; pregnane X receptor (PXR) ; ultra—performance liquid chromatography—

time—of—flight mass spectrum (UPLC-TOF-MS); quality control
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Figure 1 UPLC-TOF-MS chromatogram of Buqi Tongluo Capsules
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Table 1 LC-MS parameters of each component of Bugi Tongluo Capsules
EY AR R[] /min At J5ifas Fb/Da A F B F/Da SR
FH L B 11.305 CseHx0016 717.1132 320.886 9, 519.013 2 +
IS 11.612 CsHN, 136.194 0 136.194 0 +
R 14.002 CuHeO14 808.802 2 627.305 3 +
WK 16.000 CarH2006 369.001 1 179.014 9 +
FHSHE 1A 17.513 CioH 505 295.112 3 277.083 1, 249.0022, 191.097 8 +
FEAS P g 19.732 CH,,0, 191.104 4 173.004 0 +
AT 4.835 CxH305 623.198 1 161.050 2 -
B AR A A A 5.371 C22H2040 446.401 2 268.517 2 -
R4 5 P TR A 9.244 CaiHa0, 380.803 1 191.209 8 -
ANZHEAF Re 10.704 CisHs015 991.509 5 945498 8, 783.503 5 -
NS RA Rgl 10.821 CoHrO 991.5117 945.498 8, 783.503 5 -
ISENA 11.973 C1oH,00, 197.702 2 162.910 4, 160.883 3 -
NS B4 Rbl 14.095 CsiHoO  1153.601 1 1108.302 2 -
AZRAF Rb3 17.528 CssHwO»  1078.097 2 1078.097 2 -
AZREAFRd 20.626 CisHg015 991.548 3 945.498 8, 783.503 5 -
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Figure 2 Effects of chemical components of Bugi Tongluo Capsules on PXR expression

WAL g

FHE S B PR (ESTIR) , 1B TR, B
IR E M 120 C, WES (AR MEIRE R
50 L/h, BAEHERE N3 KV, RHESGES) 6
# 0.16 mL/min, 54k 3 B 650 L/h, 54k i B2
350 °C, A4l 22 s W s (MRMD) , - sl g
TR, RifERE R NIER T35V, AT
30eV, %44 Waters BEH Cis 03545 (2.1 mm X
50 mm, 1.7 wm); Vs 0.1%H R (A) - 2
(B); BREVEMSFLR : 0~0.5 min, 5%~5% B; 0.5~
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Figure 3 UPLC-MS chromatogram of reference substance and test substance of each

component in Buqi Tongluo Capsules
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2 21 43 W T AR HE B9 RSD 4 0.40% ~ 2.90% (#5711
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Rd, UK % B K i 2 2% 28 R B ik 2 4 i
9, Sk 20204F R (P E 28, 25 IRAF A
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Table 2 Regression equation and correlation

coefficient of each undetermined group in

Bugqi Tongluo Capsules

(st TRl 2 MHRRER
FHERR B y=62.192x-3.3987 R*=0.9997
JIE g y=189.36x +7.6844 R =0.9995
O y=25321x- 14149 R*=0.999 6
LHH y=266.75%+ 64786 R =0.9995
FFSI A y=451.83x-8.0556 R*=0.9993
BN y=2103x-8.9225 R*=0.999 8
BRI y=127.65+69112  R*=0.999 4
B R ERR AT y=32.97x - 10.0560 R*=0.999 6
W24 ) Y TR A y=11599x-8.7242 R*=0.999 1
AZB1FRe y=490.48x - 5.1700 R*=0.999 5
ANZ 1 Rel y=971.18x -~ 8.846 6 R*=10.999 6
ANZ B Rbl y=1334x-5.42030 R =0.9997
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N, AW R B RSD N 0.29%~2.25%, 4k R
20204ENR (P Zyd), ZERGAMIEHE, K
R S AE 12 h N FE I BT

2.5.5 mEwGRE BUNMGESRIRENEY,
KB PRI 0.1 g, BT 25 mLEHT, K8 mAXS
PR LR TR WOE B MR WL 3), H B
“2.47 TR 5 kA& R R, TS O
“2.37 WURJPENGE , T BRI 5 AR I
B, A 00 & BICRANRIBCR
RSD. 253 & /R, £ 443 [ Y % 7E 98.82% ~

103.22%2 16, RSDTE 1.42% ~4.71%2 6], 4%
20204FRE (HEZGHL), ZERAFEHCE, R
Ry A B R4

2.6 SMRIF[BERBEGENELERRERS
PXRIAEE TN BN R ENEY, #%
“2.47 TR J7 ik dl A AW, 237 TR
JrkisE , T LR 5 AR IR AR LG, T
BAMTS R, R NE K LRSS R
U 2R (RIARYE K 2GR e R i, e
LR NS 0.2 g IBCHEVS T 25 mLK ), ify
PXR 38 50 1 434 £ 7F 13.009 8 ~ 72.333 6 pg/mL il
I, 5 227 IR B8 EREAMM; i
PXR #fil 5i7r ( AZ B Rb3 FIA S AT Rd A
) HeJFAE 5.203 3 ~ 26.976 7 wg/mLIEHEPN ., ik
GEIRRW], R LR 25 PXR IR T 14 W 53
()& HEE B, PXRIESIEPE S B0, Beg k444
RIIREME

R3  INEEIENE LR
Table 3 Determination results of recovery rate (n=3)

SEO MAMRR WESR Wit P RSD

N
sty (ng'ml?)  (ngeml?)  (ngeml) %% % %

et

R OWAMEMS WESR  Fd T RSD
(ng'ml?)  (ngeml?)  (ngeml) /% 1% 1%

236.8778 118.4389 3479362 9377
236.8778 118.4389 3526370 9774
236.8778 118.4389 3520524 91.24
236.8778 236.8778 460.6300 9446
236.8778 236.8778 4643221 96.02
FHRRB  236.8778 236.8778 471.0070  98.84 9789 332
236.8778 355.3167 583.6395 9759
236.8778 355.3167 607.4823 10430
236.8778 355.3167 595.8165  101.02
256.050 8 128.025 4 3781002 9533
256.0508 128.025 4 3917455 10599
256.0508 128.025 4 385.8744  101.40
256.0508 256.050 8 5285771 10643
=LA 256.050 8 256.050 8 5316067  107.62 10322 3.94

256.050 8 256.050 8 513.1357 10040
256.050 8 384.076 3 668.0777 10728
256.0508 384.076 3 653.6205 10351
256.0508 384.076 3 6143195 9328

79.6537 39.8269 177105 95.56

79.6537 39.8269 1172430 9438

79.6537 39.8269 1179954 96.27

79.6537 79.6537 1540007  93.34

#

T 79.6537 796537 1345249 9400 9466 142

79.65317 79.6537 1568117 96.87
79.6537 119.480 6 193.0808  94.94
79.6537 119.480 6 1911029 93.28
79.6537 119.480 6 189.9063  92.28
130.1787 65.089 3 1955306 100.40
130.1787 65.089 3 1903114 9238
130.178 7 65.089 3 1938079 97.76
130.178 7 130.178 7 2656353 104.05

EHE 130.178 7 130.178 7 2529261 9429 9782 422

f

130.178 7 130.178 7 2572627 91.62
130.178 7 195268 0 3271712 100.88
130.178 7 195268 0 3269068  100.75
130.178 7 195268 0 3349119 104.85
66.0125 33.0063 99.1406  100.37
66.0125 33.0063 100.6016  104.80
66.0125 33.0063 99.3803 10110
66.0125 66.0125 1319714 99.92

SE1A 66.012 5 66.0125 1326554 10095 101.61 3.28

66.0125 66.0125 1300553 97.02
66.0125 99.018 8 1721682 10721
66.0125 99.018 8 1633568 9831
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K ﬁi/_ ﬂﬂ)\xffﬁg:ﬁn/ iﬂuﬁééi%/ Fl P RSD e é?%/_ hu/\xﬂéu%/ iﬂﬂ%%i%/ E % RSD
(ng'ml")  (ngeml")  (ngeml) % 1% 1% (ng'ml)  (ngeml?)  (ngeml?) %% % 1%
1218239 609119 1793519 9444 BCHANERA 1350042 1350042 2650959 9622 9991 398
121.8239 609119 1844789 102.86 1351042 1351042 2788974 10643
121.8239 609119 1785435  93.12 1351042 2026563  341.0964 101.65
121.8239  121.8239  237.9937  95.36 1351042 2026563  346.8030 104.46
AN 1218239 121.8239 2386369 9589 97.37 471 1351042 2026563 3412558 101.72
1218239 121.8239 2341798 9223 449006 224503 663145 9538
1218239 1827358 304.6250 100.04 49006 224503 68.2520 104.01
1218239 1827358 315.1534  105.80 49006 224503 668087  97.59
1218239 1827358 2972911  96.02 49006 449006 892301 9873
1832342 916171 2800739 105.70 ABEAFRe 449006 449006 916135 10404 10126 3.6l
1832342 916171 2766913 102,01 449006 449006 911012 10290
1832342 916171 2729056  97.88 49006 673509 1122656  100.02
183.2342 1832342 3652159  99.32 49006 673509 1169537 106.98
TR 183.2342 1832342 380.0282 10740 9957 4.65 449006 673509 1169125 106.92
183.2342 1832342 3567042  94.67 364100 182050 543010 9828
183.2342 2748513 4545501 9872 364100 182050 536247 9456
1832342 2748513 4427272 944l 364100 182050  53.0922 9218
1832342 2748513 469.6246 104.20 364100 364100 73.6577 10230
3205344 1647672 4861286  95.04 ABEHRgl 364100 364100 738821 10292 99.06 5.39
3205344 1647672 5042216 106.02 364100 364100 745185  104.66
3205344 1647672 4828602  93.06 364100 546150 892068  96.67
3205344 3295344 6517084 9777 364100 546150 872341  93.06
LEREEEEIT 3005344 3295344 6569093 9934 9996 4.8 364100 546150 913721 100.64
320.5344 3295344 6593657 100.09 309213 463819 78.1672 10186
3295344 4943016 8423703 103.75 309213 463819 79.8349 10546
3205344 4943016 8258299 10040 309213 463819 755572 96.24
3205344 4943016 8070739  96.61 309213 463819 756230 96.38
1351042 675521 2027617 100.16 ASEFFRDL 309213 463819 764405  98.14  99.82 364
1351042 675521 1989805 9456 309213 463819 79.6384  105.03
1351042 675521  203.6283 10144 309213 463819 756331 9640
1351042 1351042 267.1029  97.70 309213 463819 764964 98.26
1218239 609119 1793519  94.44 309213 463819 777631 10099

F4 WMREBEZERFIORBIRTEVNEER (CHREHEAFTE)
Table 4 Content determination results of 10 batches of Bugi Tongluo Capsules tested products [ft.&4) & &/ (ug-mL™)]

Hen FH s B i AE B Z # %ff%ﬁ@lﬂ e }fé {\fé {\:’5
A B P BAA  ABE  fEWEE  WRERTH OWEEA BHRe B Rgl EHFRDI
20190101-1  39.7636 46.9537 20.1564 25.6822 13.1652 26.0625 383484 634593 268011 54762 113253 55297
20190101-2  37.3819 45.7575 17.7431 242558 15.6578 23.8045 38.1668 679832  28.0878 84795 82120 6.4034
20190401-1 35.3592 582098 18.6475 23.5722 14.1153 24.1884 31.7597 599169  27.0094 7.5804 127505 6.7360
20190401-2  47.3756 512102 159307 26.0357 132025 24.3648 36.6468 659069 27.0208 89801 72820 6.1843
20191001-1 35.2472 45.0607 20.7016 23.7657 16.0740 26.1962 382425 663062 384217 62202 89997 72767
201910012 43.4582 47.0058 17.1354 25.7953 155684 23.8931 34.0428 56.7374 263460 6.3358 11.8567 6.4148
20200201-1 38.8883 48.8422 16.8587 23.2854 13.0098 25.6279 37.8319  72.0719 37.1941 55910 84955 6.6494
202002012  42.8594 52.6009 159330 25.0808 149435 245968 28.0949  66.8631  29.6296 85327 74930 7.8520
20200901-1  36.0175 40.4510 20.7520 26.9767 153968 23.8101 338072 723336 335402 55688 82237 52033
20200901-2  39.6090 46.5718 21.5179 24.8939 14.6450 24.8347 387604  60.1177 353569 6.0587 73959 79236
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