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Abstract: Objective To study the constituents and metabolites in rat brain after ig administration of Xueshuan Xinmaining Tablet
(XXT) based on the serum medicinal chemistry. Methods The acute blood stasis rat model was replicated by ice bath-adrenalin
method, and XXT [1.4 (g-kgfl-dfl)] was administered orally for 8 d. The brain samples were collected and pretreated after ig
administration for the last time. Then the absorbed prototype constituents and their metabolites in rats plasma were rapidly analyzed
and identified by combination of ultra-high performance liquid chromatography coupled with quadrupole-time-of-flight mass
spectrometry (UPLC-Q-TOF/MS) and multivariate statistical analysis. Results Finally, a total of 11 absorbed prototype
constituents and three metabolites were identified, including phenanthrene, bufonis venenum oxadiene, and other structural types of
compounds. These constituents absorbed into brain may be the potential bioactive components in XXT. Conclusion The
establishment of UPLC-Q-TOF/MS analysis method explained comprehensively the brain migration component of XXT, and
provided scientific basis for clarifying its substance basis of pharmacodynamics of this large variety of Chinese medicine.
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administrated by XXT in ESI" mode

Base peak intensity chromatograms in brain

XXT PPN S AR RT3, 7ERTREEM G
HE DAL BRI XXT B Po . v Il
454 PCA fil OPLS-DA K A% 2 XXT BN
AT o
32 BZRFEITSH

¥ UPLC-Q-TOF/MS JE 4504 SC 45\ Simca-P
13.0 A, AT 4AEE R PLS-DA. 45
PLS-DA 8 57~ AR L () 20 W) 22 57

PCA #far RS RARER 1 AMFEA, ESI
N R LS 2540 KRR ig 45T XXT G 19 PCA #%
L 20 AN E] DAE 2 ANZE00 AR K B i 2H
SURE B B3R 2 AN X, B SRR AR 2
EXR. QCFEARE, W RS EMEREF. ESI
R IR KR ig 45T XXT IR 20 231546 R
f] OPLS-DA #ifif &L f2 OPLS-DA/S-plots &4} 5
LK 3. 4. 7E OPLS-DA 34K, W] B0 M %25
0 L ZARE AR 1 2 AN B HIOE, e BIDNAR LA (43
OYREREAMD R 254 (XXT, 900584,
Lt

)< e W45 75
] mQC

—-150 —-100 =50 0 50 100

2 HEEVATNLGZHA K R AN A LRI ERRY PCA
Fig. 2 PCA plots of brain metabolic profiles in M and MD

group rats

L e S e B

S0/} RN SR, SSSEI e R

150 ; ‘
-50 —40 -30 —20 —-10 O 10 20 30 40

t[1]
3 RBVAFNLGTIAK R ABNLB LTS OPLS-DA #fiE
Fig. 3 OPLS-DA load map of brain metabolic profiles in M
and MD group rats



¢ £ % Chinese Traditional and Herbal Drugs 38 50 % %8 17 3§ 201949 A

* 4257 -

0.8
0.6
0.4
0.2

02
0.4
-0.6 ®
038
-1.0

p(corr)[1]
(=]

0.2

4 1RBVAFNLGZHA KRR BxeELKiHE OPLS-DA/S-plots #f57E]
Fig. 4 OPLS-DA/S-plots load map of brain metabolic
profiles in M and MD group rats

W B 106 2 AR A AR B R 22 57

RN RMEEREE (VIP) FIRK/MURE
ANAF BRI S R TTRR RS, DAUE AR HE o) A8 i
HEATIRE . A VIP>1.0 HZ ¢ #5365 P<<0.05 f
R BEAZ7 R, EE—%. —H&
YRS B AT, IR S XXT B 5 I
T 226 SCHR T ) SR VS B 34T LU, AR I KRR
PP 11 MRS K 3 MR
Y, VERRAREE T WK 1,
3.3 XXT FRENREREE KD BIEE

TR % T g, I PR AT L A BE
T XXT W, NAFTET XXT A2 2300 1k
S0, s B RGN TE], MS. MS/MS fa i &,

#1 ETF UPLC-Q/TOF-MS AR M LETH ig A FAMMBXRBINRK T EE

Table 1 Identification of components absorbed in blood stasis rat brain tissue by ig administration of XXT based on

UPLC-Q/TOF-MS

153

f5 wmn TR WHEEA  ERE X1 FEFEN A BEdR R
I 965 CyHyOs 4022406 4022380 -2.7  447.236 2 [M+HCOO], 383.237 8 [M+H—H,0]” 19-RHEEHRR il
2 1036 CyHy0; 4582305 4582298 -0.6  503.2280 [M+HCOO],439.3224 [M—H—H,0[ , 4143150 ‘e R® i
[M—H—C,H;0], 318.167 3 [M—H—C,H;0—CsH;0,],
278.124 3 [M—H—CyH;0,]”

3 1436 CiHyuO; 278.0938 278.0943 —1.0 323091 5 [M+HCOO], 232.089 5 [M—H—CH;—CH,0], “&fI3 I 1%
219.074 4 [M—H—C3H,0]"

4 1529  CyHyOs 312.1431 3121412 12 311150 4 [M—HJ, 296.231 9 [M—H—CH;] ", 281.030 5 [M—H— FI &M II 1%
CH,07', 238.038 3 [M—H—CH,—C;H,0]"

5 1735 CyHuO 5722963 5722985 -22 5712890 [M—H],433.256 | [M—H—C3H:0,—2H,0—CHO], WEMERIES-E ML 5
333.175 8 M—H—2H,0—CHO—CgH ;0]

6 1807 CyHyOy 5983131 5983142 -1.1  597.3058 [M—HJ, 465.262 1 [M—H—0COCH;—C;H;0,] BIERR3- TR BN

7 1875  CiHyO; 280.0950 280.0943 2.5 279.102 3 [M—H], 225.046 0 [M—H—C,H[, 143.066 9 [M—H— K — &/ 58 ° %
GH05

8 2313 CuHypO, 2802391 280.2402 -39 2792319 [M—H]J, 261.030 5 [M—H—H,0], 246.038 3 [M—H— Tz * I
CH;—H,07, 124.020 4 [M—H—H,0—CoH;s]”

9 2319  CyHy0, 3302535 3302559 -2.3  329.2463 [M—H], 124.0955 [M—H—2CH;—H,0—Cp,Hi|  ZUhfEH * &

10 2464  CHp0, 2562387 2562402 —15 2552315 [M—H]", 224219 5 [M—H—O0CH;], 83.050 7 [M—H— 12-F G R s ° K
OCH;—CypHy ]

112692 CiHy0, 2842707 2842715 3.1  283.263 4 [M—H],240.213 2 [M—H—C;H;], 223218 4 [M—H— LB il 7Kg
OCH;—C,H;|”

12 1122 CyHiOy 9564189 9564177 13 9554099 [M—HJ, 943378 5 [M—H—H,0], 909.490 5 M—H— ABR1f Rg RB=4°  ABZEw
H,0—CH,0H], 798.461 4 [M—H—Glu]", 769.205 4 [M—H— BRI
CH;—C¢H;04]", 747336 0 [M—H—2H,— CH,0H—C¢HsOq]”

13 1227 CyusHypOy 4762976 4762999 -48 475292 1 [M—H], 439.152 0 [M—H—2CH;], 279.094 7 [M—H— Bt R4 ° %
CH;—C¢H{04]", 257.067 | [M—H—CH;—CH,0]"

14 1474 CyHpOg 4502981 4502955 5.7 4492877 [M—HJ,407.220 2 [M—H—C,H,0], 3372020 [M—  FARRARiF=4° 43

H—4H,0—C,H,07, 387.249 0 [M—H—CH;—HCOOH]

a-JAT R oA

a-prototype components b-metabolites
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Fig. 5 Structures of phenanthrenes in brain of XXT
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Fig. 7 Structures of bufonis venenum oxadienes in brain of XXT

3.33 XXT ZAMHLA P MR EE £

PRI B PR 25 24 I AL 23 rp e 46 5 H — e 2R /b HL

@%hﬁm&ﬁ 82 FH SR H S 1~ (0 B 0 5 - SR
8, ILOr T 4 ISR Ry, AR RS

APRE. AR, HAEMANE 9. &t
4143150
139.326 7
278.124 3. ke 437.324 2 503.228 0
9.322 4 504.365 1
I bk L‘ N ,1? ﬂ i
100 200 300 400 500 600

m/z

E 8 ESIEXTLEY 2 BIZREIEE
Fig. 8 Secondary mass spectrum of compound 2 in ESI"

mode

B9 XXTAZELNFREMBUEYINES

Fig. 9 Structures of other compounds in brain of XXT
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Fig. 12 Secondary mass spectrum of Cryptotanshinone

metabolite in ESI” mode

343 JHRMAW™Y  ELRENE 14.74 min K,
I m/z 449.287 7 [FUg, HEMDAY [M—H] U, DL
m/z 449.287 7 NEFESFHEAT MS/MS =%, 774 3
MEREWRET, BT miz407.220 2 HEFE
FER 143 F-CH0 15 [M—H—C,H,0] &, 4k %
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Fig. 13 Secondary mass spectrum of cholic acid metabolite

in ESI' mode
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