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to observe the changes of depression — related protein expression in hippocampus, and to explore the pharmacoki-
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netic changes of Shenge Bushen capsules ( SBC) and its correlation with the changes of hippocampus — related
protein expression. Methods: Puerarin and icariin in plasma and hippocampus of normal mice were analyzed by
UPLC - MS/MS - ABSCIEX QTRAP 5500 triple quadrupole series linear ion trap mass spectrometry method using
Waters Acquity HSS T3 (50 mm x 2.1 mm, 1.8 pm) column with 0. 05% formic acid water — acetonitrile —
methanol (1:1) containing 0. 05% formic acid as mobile phases gradient elution at a flow rate of 0. 2 mL - min ™'
and electrospray ion source under negative ion model. The proteins in hippocampus were expressed by Western
blot assay. Results: Puerarin and icariin were detected in plasma and hippocampus after the oral administration,
including plasma puerarin ¢,,, 2. 45 h, icariin ¢, 3. 59 h, hippocampus puerarin ¢, 4. 37 h and icariin ¢,, 8. 5 h.
The plasma concentration of puerarin accounts for 27. 3% and that of icariin accounts for 1. 34% of the dosage
taken. Puerarin in hippocampus accounts for 2. 47% of puerarin absorbed into blood, while icariin in hippocam-
pus accounts for 73. 56% of icariin absorbed into blood. The expressions of restrictive silencing factor (NRSF) ,
brain — derived neurotrophic factor (BDNF) and its downstream protein tyrosine kinase B (TrkB) , solute carrier
transporter 6a4 (SLC6A4) , glucocorticoid receptor (GR) and . opioid receptor (MOR) in hippocampus were all
up — regulated after SBC administration, in which icariin was negatively correlated with NRSF expression, puerarin
was positively correlated with BDNF — TrkB and MOR, and GR had no obvious correlation with the proteins.
Conclusions: Puerarin and icariin can be absorbed into the blood and distributed in the hippocampus after oral
administration of SBC in mice. Icariin was easier to pass through the blood — brain barrier and distribute in the
hippocampus than puerarin. The expression of hippocampus — related proteins was related to the changes of puera-
rin and icariin concentrations, suggesting that the targets of the two components as well as SBC were related to
these proteins. This study provides an important experimental basis for the pharmacokinetic study of SBC and also
provides a material basis of its antidepressant effect.

Keywords: puerarin; icariin; pharmacokinetics; hippocampus; protein expression; UPLC — MS/MS; Shenge
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Tab.1 Mass spectrometry parameters of internal standard and the detected components

s T

( component ) (parent ion) m/z
N JE B3 [ nimodipine (internal standard ) 417.3
IR 2 (puerarin) 415.2
VEFFEFF (icarrin) 675.3

WHET EERIE iR fE
(fragmention)m/z  (de — clustering voltage)/V ( collision energy)/V
122. 1 -120 -25
295 -130 -1
513.2 -130 -22
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Tab.2 Standard curve equation and other parameters of puerarin and icariin in plasma and hippocampus

B 5y EIEpy o GeEie i LOQ/
('sample) ( component) (regression equation ) (linear range)/(ng - mL™')  (ng-mL™")
1M1 ( plasma) M2 (puerarin) Y =0.073 91X +0. 003 75 0.998 1 0. 099 ~436. 14 0. 099
IR (fcariin) - ¥Y'=0. 006 83X +0. 000 471 843 0.998 0 1.0 ~188.012 1
1 I (hippocampus ) M2 (puerarin) Y=0.169 35X +0. 033 24 0.993 6 0. 946 ~ 86. 945 0. 946
PEEZET (fcariin) - Y=0.009 4X +0.001 8 0.997 5 0. 985 ~456. 915 0.985
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BORRAE 22 , JF — 25 TH BRI 22, W A 2
R PR 2% W 7R A 2 S5 2 % At 1, it 0 AT
I AL JE 24 WAk ol 5 A A ORI X R 250 B AR
BRI A2 AR /D BRI B i B 25 2R R il R Y
R TR, MBI AR DL 3% 3 i B2 ([l g 5) Al
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Tab.3 Matrix effect and extraction recovery data of puerarin and icariin in plasma and hippocampus

BEBTRN (BRI IE) PRI %
BE Wy LI [ matrix effect (internal standard correction) ] (extraction recovery )
(marked concentration )/
(sample) (component) (ng - mL-") BT RSD/ A RSD/
(effect factor) % (percentage )/ % %
113 (plasma ) FHZ (puerarin) 0.3 0.68 +0.054 4 8.0 82.8+£3.9 4.8
15 0.83+0.0330 4.0 79.8 £1.09 1.1
400 0.75 0. 04 5.4 79.3 +0. 81 1.0
R (icariin) 0.3 0.90 £0.090 5 10. 1 83.1+£2.90 3.5
15 0.88 +£0.044 2 5.0 81.5+3.38 4.1
400 0.89 +£0. 505 5.7 81.1+5.46 6.7
3  (hippocampus ) B2 ( puerarin) 0.3 1.42 +0.001 2 6.4 94.5 £2.64 2.8
15 1.29£0.051 8 4.0 96.9 £4.04 4.2
160 1.01 £0.049 8 4.7 99.8 £1.45 1.5
R FET (icariin) 0.3 0.92 £0.087 7 9.5 96.3 +8.26 8.6
15 0. 88 +0. 060 4 6.9 95.4 £5.30 5.6
160 0.88 £0.031 4 3.6 96.8 +6.23 6.4
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SRAEI ] 5, 43501 Ry 25 0T BRAH (B A 4525 0 h) Al
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245 Ji AN [ s (1) 7 /) BRI HE 3 ik DA R 1L (1% JFF 3R it
%E) ,11 000 r + min " B0 10 min 4385 103, AR5
FHo RIS 73 89 25 /N UK i S5 4% 141, - 80 C VR A7 4%

RWEHR L

Mo 254080 1122 U & 1 3P8T B (v [ 25 2
) AR

R 4 np 0L, CIRES 25 )5 /D RIS AR RAE 1 h
R AR WIEZ 255 2 h kg BlJS 2 ROy
I 25 PR R, SRR AE LG 25 )5 8 h I 24k J3E I 31 i
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x4 NRBESHFERINEFETEWRRNBEEERIEHYE(n =6)
Tab.4 Recovery and precision verification data of puerarin and icariin in plasma and hippocampus
. ) VAN S S e B HIES K5
FEdh oy ('marked concentration )/ ('measured concentration )/ (recovery)/ ( precision )
(sample) (component)

(ng - mL™") (ng - mL™") % RSD/ %
1fiL 3% ( plasma ) B MK (puerarin) 0.3 0.259 +0.003 86.3 1.1
15 14. 08 +0. 273 93.9 1.9
400 395.2 +£7.401 99.0 1.9
R (icariin) 0.3 0.31 £0. 021 103.3 6.7
15 15.4 +0. 521 102.7 3.4
400 397.7 £11. 12 99.4 2.8
#5 T (hippocampus) 5K % ( puerarin) 0.3 0.30 +0.016 100. 0 4.8
15 14.9 +0. 387 99.3 2.6
160 149.2 +4.232 93.0 2.8
PR (dcariin) 0.3 0.31 £0. 021 103.3 6.8
15 14.0 £0.777 93.3 5.6
160 153.2 £6.959 96.0 4.6

T (note) ; 2510 B BhiERESS (8 °C,24 h) [ the test stability condition is automatic sampler (8 °C, 24 h) ]
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Fig.7 The correlations between puerarin and the expression of the proteins in mouse hippocampus
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Fig.8 The correlations between icarrin and the expression of the proteins in mouse hippocampus
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