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Abstract: Objective To study the intracephalic distribution of ginsenosides Rb;, Rg;, Re, Rd and notoginsenoside R; from
Xueshuantong Injection (lyophilized powder) after ischemia-reperfusion. Methods Using ultra performance liquid chromatography
tandem massspectrometry (UPLC-MS/MS), the contents of active ingredients in Xueshuantong Injection in normal brain tissue and
ischemic tissue at different drug concentration and time points were measured. Results The distribution of active ingredients of
Xueshuantong Injection in cerebral ischemia brain was much higher than that of normal ones, and the content of active ingredients in
brain reduces with reperfusion prolonged. Conclusion Xueshuantong Injection plays its role because blood brain barriar opens after
ischemia-reperfusion.
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1 R
1.1 SRIENE

Acquity UPLC 8 i RO AH 3% 4% (Waters,
USA) 5 Quattro Premier XE — & UZAF 1% 42
(Waters, USA) /1] . Mikro 220R i B0l (S/N
0000346-01-00, Hettich), &M (S/N 21569,
Organomation Associates Inc.), XS 205 31 K1
(Mettler Toledo) o
1.2 AR5

WA FEE (falal, 32 Fisher A w]); FIR
(faifali, MREDA); Wi (aifali, [ Fisher
2dD; K (Milli Q)

Zith: NS A Rgw AS 1 Rb. AR
1 Re. AZREFFRA. =-LRIF R, (W H K
BN MDA R AR, s 98%, #t's
22427390 . 41753439 . 52286596 . 52705938 .
80418242); Whr: R E Crh[E £ 5 24 iR e it
X%, 65 100292-200201), VE5FHMAE (% T
(250 mg/JH, | VPEKENEIZ ARG B A A, it
5 7200025652).

1.3 #h4)

THETE Wistar KB (250~280 g), T H L 5{4EE
RIS S ARAT BR8] o s VF T IESe 5«
SCXK (1) 2012-0001.

2 WA EMEILRIIE
2.1 BIERRIEEH

K H Waters UPLC BEH C;3(100 mm X 2.1 mm,
1.7 wm) EiEFE, WA 0.1% R KA (A
D -2JfF (BADD. BEEEBEBFET A : 0~1.5 min,
5%~22%(B); 1.5~4.5 min, 22%~60% (B); 4.5~
4.6 min, 60%~5% (B), 4.6~7.0min, 5% (B).
AR RN 0.3 mL/min, HEFEESE 7 pl.

JTCTEAS N R FH PSS 25 B LR B 1 (BST)
X, Z RN (MRMD J5 o KRN 3.2 kV,
BTUREE N 120 °C, B 300 °C, i
VAV SRR 2 600 Liho AL X M Fse e
TR IR 75 . AZSBAF Rgy, m/z 823.65—
823.65; NS EAF Rby, m/z1131.79—~365.04; A&
B2AF Rd, mlz 969.65—789.47; ANZB I Re mi/z
969.65—>789.47; — L =H Ry m/z 955.60—~775.45;
B AR E m/z 472.46—436.46.,

22 WirRARNEE

220 PBRIEIBAOTCH] R R 2 R A0 R X T

dt, T P EEVA AR I ERCH % 1 mg/mL (W BRE, 7
PR R B TURE IR B 5 ng/mL 1 BRI
222 MHESHEBRAIE HEREANS B
Rgiv AZEAF Rb. AZ 1 Re. AZ 1T Rd.
AR Ry IR AR, FH P I A G 1 B 5T
WREA 1 mg/mL [ HE S i 25 £ FH
2.3 BXEALRMERANIE

R FRE AR REAR R s, A 5 AR
K Cro.1 g 28, A 500 L AEFER KD, HEH
R i 25 o BRI AL ZR ST JEAREAS 50 ul, AN 5 L
B, PRI 200 uL 5 ng/mL PRSI, WAHE 1
min J5, 15000 r/min &5 10 min, HX_3E 200 pL,
RAMTJE, I 150 uL 7K-ZJE (50 @ 50) =¥,
WHE 1 min 5, 15000 r/min 250 10 min, B_EiEdE
FEDE o
24 FEMERME

ARSI ZAE T, WARREIEISE R BT IR A 5.0
min, AZEAF Rb;. Re. Rd. Rg; M4 B IR 43 51
Hy4.14. 3.42. 4.61. 3.45min, —-GEAF R, HFRE
FIA) 2 3.31 mine FHIE T AT 0L, K RUIGZHZ T Py i
PV AT S P RS R ARG E, 7
R SRR
2.5 tRERLINZESEE

BOK R A AU, 50 AN R =
ANZB1F Rg,+ Rb;. Re. Rd FI=-B2FF R, X 4
W, A ILEON S ARG S R AR A Ik 5
10. 20, 30. 50. 100. 200. 500 ng/mL ffixi4]Zt
SIRFESN, Hi “2.37 HEAE, S d R R TR
5 PRRIG TR o DARE ity (19 e TR 5 A A ) D T R
(LA (Ri) PR IRELEPERNA, £3 N2
i S MR R A I brE i Z . 45 KW In Al
SR S PR R AL T REIE 1, -
PR T E AT 0.999 0,
26 REE

BOK A A RS9, bt i e e IRk
B 5 (5 ng/mL) [FIAEEE T, SPATAREE 6 1At i, 7
C AL S AR 5 AR IR T A . 5 Rl ff
KA WEH ARG L (SN KT 10, 6 1Ff
i FHARUE h 264 1E IRV FEAR 22250/ T 15.4%. 6 1
FEf 5 Prg AW A RSD KT
13.8%, UFMZITESY 5 Mg i RS W A E
HIRIHN 5 ng/mL, WK 1. UFEHZT VARG R &)
ol R AHE
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1-AZ 21 Roy; 2-AS 21 Re, 3-AS 21 Rd; 4-AS 1 Re;s
5-=-ER=T Ri; 6-FFIEIE
1-ginsenoside Rb,; 2- ginsenoside Re; 3-ginsenoside Rd; 4-ginsenoside

Rgi; 5- notoginsenoside R;; 6- Terfenadine

1 ZFAEMELN (A, TEKELPIAASEE R,
Rb;v Re. RAFIZLEH R, MEBHE (B). ##fkiTst
Mm#2i@ 30 min /5 KEMKLEL (C) UPLC-MS/MS

Fig.1 UPLC-MS/MS of normal brain tissue (A), normal

brain tissue with ginsenosides Rg;, Rb;, Re, Rd and
notoginsenoside R, reference substances (B), and
brain tissue after 30 min of iv administration of

Xueshuantong Injection (C)

2.7 $RBRE R FNE R

BOK R AU M, o0 BN R R
ANZ24F Rg,+ Rb;. Re. Rd FI=-B2FF R, X4
WL, B S AP R EDRE S 10 100, 400
ng/mL [IFESL, 4% “2.37 #:4F, W b&Ymm
Bl 52N A3 “2.37 BEAHE 5 5N
NAH BT F 3% 55 (18 0T HEGA BE A0 5 I P D T AR
HWATHE, BRSED RIS, NS 21
R iy 1 AIRIRBE AR I B KT 83.2%, NS
BAF Rby AR KT 81.4%, ASEH Re
(P RIBCE KT 85.2%, A S 21 Rd HIHEH R
HRT 82.9%, =L Ry WA KT 86.8%.

2 AN LA 3% “2.37 JriEAbEL S, 53]
IIAAE 2= ANZS 2 Rgi» Rbjw Rew Rd fl=+
BT Ry RS, I S ) IR R
10, 100, 400 ng/mL [IFE &, HERED 2 J5 1 s i AN
L RE N P55 (0T Lt v A5 R T AR 2 b, £33
TGP AN, . NS Ry mrs s R
FE (LN AE 92.5%~113.4%, ABIE1F Rb, [
FEFUHNAE 87.5%~102.8%, AZ AT Re MIER
BNAE 93.8%~103.1%, NS Rd FIEERLN
E 91.3%~117.4%, —-HBEH Ry MR RN
86.8%~99.5%.
28 HAAKAEBEEE

BOK R AU, o0 SIS R R
ANZ21F Rg,+ Rb;. Re. Rd FI=-B2FF R, X 4
WL, B S AP REDRE S 10 100, 400
ng/mL [IAERL, 4% “2.37 B4E, MEFEM S A bR
AL, THE R, RAFRHEMZ TR, THEAS 2IAH Y
WRE, e HNFES: 3 d 1 H A AR . 458
W 2.

F1 ALHERDSHEFRLSYHEEARE. LTEEARKRERR

Table 1 Regression, linear range, and LLOQ of five kinds of saponins in brain tissue

el A EVEpryE r MU/ (ngmL ™) Fefk e #R/(ngmL ™)
ANZ2H Rb, 3=0.004 08x—0.000 26 0.998 6 5~500 5
ANZ2H R 3=0.001 01x—0.000 10 0.999 4 5~500 5
ANZ BT Re ¥=0.000 76x—0.000 32 0.997 0 5~500 5
ANZHEHE R =0.001 40x+0.000 10 0.997 7 5~500 5
—“tREHR, =0.000 97x+0.000 12 0.997 2 5~500 5
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*x2 KRFALAHTASEH Rb,. Re. Rd. Rg R=tEH R MWHARHEBEE
Table 2 RSD of ginsenosides Rg;, Rb;, Re, Rd and notoginsenoside R, in brain tissue of rats

=N s —_— HP (n=6) Hiil (n=6)
il BRI/ (ngmL ") I 5E 1/ (ng-mL™") RSD/% I 5E A/ (ng-mL™") RSD/%
ANZ B Rb, 10 9.0 5.0 9.9 7.9
100 97.9 3.4 103.7 4.9
400 425.0 2.5 429.9 2.4
ANZ 21 Re 10 9.3 4.9 9.9 8.3
100 96.0 49 102.4 6.2
400 421.1 2.4 420.6 2.0
ANZ B Rd 10 9.7 8.7 10.6 7.1
100 105.0 4.5 103.7 4.1
400 4303 1.7 408.8 9.8
ANZ2H R, 10 9.3 9.9 9.8 4.0
100 95.0 52 99.9 43
400 403.3 4.6 410.4 1.6
=tLBHR, 10 9.2 12.9 9.7 43
100 98.6 3.9 104.9 8.6
400 422.4 1.1 424.0 0.4
29 FEEMKW WOR A ARSI A 50 A IAAS R

BOR A AW ALR SR IMAARIER] A1 Rgrs Rbys Rew Rd Fl=-L21F Ry X i,
ANZ AT Rgy« Rby Re Rd FI =215 Ry AT, BCHI&AL G =ik E 4 104 100+ 400 ng/mL 1)
BCHI RS A P R IR N 104 100 400 ng/mL [f B, #% “2.37 Tipikab s, £ LIS WAE 4 Cik
FEfh, FICE 4 h RAGERETRIA 3 R4 “2.3”7 B 12h )5, MEYREE, %% 4 CHCE 12h
TJTEAC B, e R EE, R EM = IR3CE 4h R k.

T Pk A VR b AR e 1 FasE T R WK 3.

#F3 ASEERb,. Re. Rd. Rg, R=tEFH R, EXRBLALPHIZENE (n=3)
Table 3 Stability of ginsenosides Rg;, Rb;, Re, Rd and notoginsenoside R, in brain tissue of rats (n = 3)

LA TR R/ FHIRBUE 4h SRR 3 I ACHE 12h
(ngmL™")  JEM/(ngmL )  RSD/%  WIEME/(ngmL")  RSD/%  JlEfE/(ngmL')  RSD/%
ANZ 1 Rb, 10 10.6+£0.3 2.83 10.6+ 1.0 9.43 10.6+ 0.6 5.66
100 101.4+5.9 5.82 105.7+ 5.0 473 107.3+3.4 3.17
400 417.0£3.6 0.86 403.5+4.9 1.21 430.3+17.1 3.97
NS Re 10 9.1+ 0.3 3.30 10.1£ 0.7 6.93 9.6+0.5 5.21
100 105.6+ 0.9 0.85 106.8+ 6.3 5.90 101.4+4.0 3.94
400 380.6+2.9 0.76 376.5+2.3 0.61 392.3+3.7 0.94
ANZ B R 10 9.5+ 1.1 11.58 9.9+ 15 15.15 9.7£0.5 5.15
100 89.9+ 2.6 2.89 89.4+3.7 4.14 107.9+ 3.0 2.78
400 348.6+ 1.2 0.34 354.2+ 5.4 1.52 352.8420.3 5.75
ANZHAF Rg, 10 9.0+ 0.2 222 9.9+ 1.0 10.10 9.4+0.5 532
100 104.0+ 3.0 2.88 111.1+£4.5 4.05 108.6+ 1.5 1.38
400 399.5+5.8 1.45 396.5+ 9.6 2.42 409.9+ 3.7 0.90
=BREHFR, 10 9.8£0.5 5.10 9.6+ 0.6 6.25 94+1.2 12.77
100 109.3+ 1.0 0.91 108.1+£ 2.6 2.41 104.8+ 6.0 5.73

400 408.9+£20.1 4.92 393.4+29.3 7.45 426.1£20.2 4.74
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Wronddidt, #Y CCA AN ICA, Z K sh kit i
e WEMNRINE, RG24 hdl TRJG 24 h JB iv i
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2 GRINFEETE 24 h 45745 30 min TR XM E
Fig.2 Content of Xueshuantong Injection in ischemic brain
tissue iv administered for 30 min after ischemia for
24 h

K3 EIERS 1 d A7 d 4525 30 min Jo BRI X
(i N 25 & B b, TRAEH, ERYE, B
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AT W S Ty, U G B R 1R Th R AT SE A
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%
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RO
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50 7 d HEAL 100 meke !
' 2
&0 L
215
K 10
i i
= 0.5 i
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3 BERIMEETRE 1. 7d%% 30 min FRODLXAYE

Fig.3 Content of Xueshuantong Injection in ischemic brain
tissue iv administered for 30 min after ischemia for 1
dand7d
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bRt r KT 0.99. H N K H iH) RSD {1475
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