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on anti-anxiety activty and intestinal absorption properties of effective
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Abstract: Objective To study the changes in anti-anxiety effects and the intestinal absorption properties of the key ingredients
(spinosin and schisandrin) in two anxiety rat models, before and after the compatibility of Suanzaoren (Ziziphi Spinosae Semen, SZR)
and Wuweizi (Schisandrae Chinensis Fructus, WWZ) herb pair. Methods Two anxiety rat models which were empty bottle stress
(EBS) at the same time isolation and restraint stress (RS) combined with isolation were used to evaluate the anti-anxiety effect of
before and after compatibility of SZR and WWZ by open field experiments and elevated cross maze experiments. The absorption of

spinosin and schisandrin before and after compatibility of SZR and WWZ in duodenum, jejunum, ileum and the whole small intestine
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of anxiety model rats were determined by the in vitro everted gut sac experiment and in situ single-pass intestinal perfusion experiment
combined with HPLC. Results The results of behavioral experiment showed that both SZR and WWZ could reduce the anxiety-like
behavior of anxious rats, and the reduction of the anxiety-like behavior was more significant after the compatibility of the two. For the
in vitro everted gut sac experiment, the absorption of schisandrin was about one order of magnitude higher than that of spinosin. After
compatibility, the total absorption of spiniosin showed a downward trend, the absorption of schisandrin increased, which was
manifested in the increase of duodenum, jejunum, and total absorption. Meanwhile, the schisandrin had good stability in jejunum and
in ileum. For the in vivo single-pass intestinal perfusion experiment, the absorption of spinosin was fast and completed in 30 min of
perfusion. The efflux may occur when SZR used alone. However, after compatibility, this efflux effect was weakened to a certain
extent. Schisandrin was also absorbed quickly and completely within 1 h of perfusion, and no efflux effect was observed. And after
compatibility, the absorption rate constant (Ka.) and apparent permeability coefficient (Papp) of spinosin and schisandrin were both
increased. Conclusion The anti-anxiety effect was enhanced after the compatibility of SZR and WWZ. The dissolution of spinosin
was increased, the efflux effect of spinosin was reduced, the absorption of spinosin was decreased, and the absorption and the stability
of schisandrin in jejunum and ileum were increased after the compatibility of SZR and WWZ. From the perspective of intestinal
absorption barrier network, this study revealed that the anti-anxiety effect of SZR and WWZ is closely related to the good absorption
of spinosin and schisandrin in small intestine, the enhancement of anti-anxiety effect after the compatibility of SZR and WWZ may be
related to the improvement of stability of schisandrin and the increase of absorption of schisandrin. This conclusion provides scientific
basis for clinical medication.
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0.05. 0.01), ULBIFHMEZG T Tl 1A K R 1)
FRRE . BRIEMHZAAS, HAZHR RN R
X (R BN Hh e X 45 BE P I i) SRR AR LG, 33
AAFEFEEE RGN, b, oA 4RO A 4 5 s
% (P<0.05). EBS Ml RS H:[EAR K AW 1752
AR, UESE TR AR TR KBRS
24 J5 Re AN (AR5 P52 1 5 A RS B K BRI R RS
FLBCATL i o0 £ PERES B A T NI R (P<<0.05).
322 mATTFRELRLSR wE2 s, H5X)
FEZHAHLEL, EBS Al RS AR R IR A BT
N5 ARIRAERE NI B REORIN (8] & 43 B RIS (P<
0.05. 0.01). BRI, FHME 2G4 K RENTT
T R BORE 18] B 4 EE 34938 i (P<<0.05. 0.01), 15t
B BH 1 25 T T 7R K BRI AR RS

7t EBS HI RS fEREHIA T, HAHHNREH
RUAHEL, BEATTE BRI (P<0.05.
0.01), UIHHRREA". Tk T 5 FH B4 2535 RE
WAL K R ER R, SAH KR SRR
AR, HENTFE R E 2 Lo AN EREES I, Jf
BB G AR TROAATIG M %2, Hrp, EBS 4
IR 4K SR N TR I 1) B 3 bl S AR 4 A
HHEHEM (P<0.05).

EBS Al RS £ [EAR Y 1) = 281 1k st o 2R
AR, RBPRA . BT AEMS SR
REAS IR P Hh o AR R AR BRI AR ERAS, JFRL
1 EBS AT, Bofhfa o £ RS 1 34 5 9 B
& (P<<0.05. 0.01).

DL EAT N BRI, AR, TR )E
A T S BB N R R N 37 R G X YR ORI S
6], PAKHEANTFE ISR . PEIIER A, TR TR
5 eI A T B R 5 AR R AR B K BRI AR RS
T UF R TR IR AL
33 HPLC HEFEELR

LR A LRI R 5 AR TR H 4
BRI, THEAITI (- 3). B EMES L%
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+ T A A + J_
< 201 1T v r< _I_ v T 5
= o A‘ . * 0 # 10+ ﬁ A = .L [
- ARIE NI 1k e
0 r — T T r r 04 . r $ T
PR R PR R R i MR OB PRME RRRT HWRTF TR
307 s EBS 307 sk RS
- A
= . . o =
2 50 ° il ° z 204° ¢ .
%] T - ry v E )
E X M
n 5
< . 4 T < i ol T I
= 104 # ol > 104 #t 4
= . n v Yy H = oy
* ] [ ] > * o]
Ik i 3 1
0 byt L, v v ' r 0y : ' r r T
MR B PAME BRIV TR THEOOBAR P BT IRT M
LXTHEA L #P<0.05 #P<0.01; SEHALE: "P<0.05 "P<0.01
#P<0.05 *P<0.01 vs control group; "P <0.05 *"P<0.01 vs model group
1 BERC-ARFRAFENEEREXRYIGEREITHAFERIIEZIE (X+5,n=6)

Fig. 1 Effects of Ziziphi Spinosae Semen and Schisandrae Chinensis Fructus before and after compatibility on behavioral

performance in open field experiment in anxious rats (x+s,n=6)

100 1 100 4
EBS RS
% 801 o b *;k i sk § 801 Hx *v* *’ *5k
ﬁ 604 " % fR 604 2 ' %
- o E A
= . v_:[Lv LI = T. o R M .i_ S
S 401 * o = ][ +| & o-
E%ﬂf AA o #r AA -L o]
2 ] #H v . (o] Hé ® HH . [+
) 204 " * ) 20+ ] v .
0 T I - l r T T T 0 T l rl T T T T
XEE OB PEME RRRL TWT R MR B PHME R VR RME
401 EBS 80 1 R
X o
2 301 S 60
R ®e * QE °
aan A
= . * iz ok v
= 20 v Cg0 T 401 ee “ N
#r Ta =
N o0 “‘: ']: %21 ala 'T' o d
< 10| o i A 2 204 o T T _t'
2 " 3 rz_l 3 T PN I el B Y
e sl L e | : v .
WP OB PBAME BT T R X OBIRL PEME BT AT ME
EXS R LR *P<0.05 #P<0.01; SHEAE: "P<0.05 *P<0.01
*P<0.05 *P<0.01 vs control group; "P<0.05 *"P<0.01 vs model group
B2 BFC-ARFRONENEEREXRSRTFEREIRITAZRIMZIE (X+s,n=6)

Fig. 2 Effects of Ziziphi Spinosae Semen and Schisandrae Chinensis Fructus before and after compatibility on behavioral

performance in elevated plus maze experiment in anxious rats (x+s,n=6)
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Wik AR SERWT R TR I A RSD ¥/ T
i 1 2.0%, VIIRHEMEGAGER. kL R%
— 5 SLLE SO BN R [ T R Y=39 338 X—
) c 19770, R?*=0.999, &GN 0.5~30 pg/mL; Fu
] r D Wk FEEF [R5 FE Y=9 984.3 X—94 449, R2=
WM HU“M ) - l'f 0.999, ZMEVE N 10~600 pg/mL. #iFikxR.
0 5 TRT 0 25 MRl H ) E RS 08 0240 0.05 pg/mL. T H
vmin DL IR AR U 8 FEAR I, 7 B U A Tk T
3 TEEH A TAERKE B). BAWRSR (€. £ & FE S B R B e B Dy 91.81% ~

ERR{ZSNEIRA AR (D). AR FINIZEMSR (B). BRE
Z-ARFINBRARIES (F) B9 HPLC Ei%

Fig. 3 HPLC chromatogram of blank solvent (A), blank
intestinal absorption fluid (B), mixed control substance (C),
sample of Ziziphi Spinosae Semen in vitro everted gut sac
experiment (D), sample of Schisandrae Chinensis Fructus in
vitro everted gut sac experiment (E), sample of Ziziphi
Spinosae Semen-Schisandrae Chinensis Fructus in vitro

everted gut sac experiment (F)

115.34%, RSD 7374 0.05%. 0.04%. 0.93%#/
0.33%, [B[UCREFE 80%~120%Fx#E, RSD ¥J/hT
2%, SERFFEER.

MR FERE A E M A IR (R D R, |
LRI &I BRE T V3R AE 24 h WISEBGS
PIfEtE (BB LAV 5.49%, WA RSD A
I 2.15%); BCARRT G ok B e+ 48l hidta
E CHEBIEAEE 1.00%, RSD ANHHT 0.38%),

x1 HRER. IRTFEFNRESERER
Table 1 Stability of spinosin and schisandrin

i A% TR A RSD/%
Em i + 48k = E):7] BB + 48k = g BB
) OhgE) OMiBE OMRE (D M%) CiS ] 7E:3) GhamE) (i)
WfitE R 1.79 2.56 549 452 0.63 0.87 2.15 147
i 538 2.64 0.58 1.65 191 1.02 0.95 0.96
T EER BT 1.00 -14.36 2741 2.18 0.32 7.94 8.89 0.86
fiififq 1.00 2.54 -0.76 091 0.38 0.95 045 0.76

R AL HT PR R 2 g A B R b 24 h A
g, e AIN-14.36%. 27.41%, VETHIF
RSD Thlit 7.94%, Tl Efe R as (F
AR L A E 2.54%, RSD [ERE 0.95%). fE4
B[ o RE VR dm AR e M B R RN, i R v RN
HRFEERERCA AT G A RS e (FEX
AT 4.52%, RSD A 1.47%).
GETME=24h FE—0hER)/0hTE
34 BRAEZHBERBGEHRIFEEEERER
e+ 6l SHMEGAE S, W R
H 0.5, 2 h FIRIAEN 89.83%~106.13%, FLHkT
FEFHEE 0.5, 2h PIFIRFEA 92.59%~96.18%; 1E
2 GBI RS 2 h, ZEALA YIRS R
ZEVEFILITE 10% AP, FoE T v o
35 EBERNETEBERATHIRESHERER
e A i U R 2 2R A - TR T BB o A 3
Bty A A RS/ E 0.5, 2h 1

Pl AFN 99.26%~99.80%; TLHE T HEEUYI AR &
AZ - FBR T SR 1 R T 0 3 W E
MM, B8 0.5, 2h MRAKFEN 99.51%~
100.96%; 7E2 AGRERBHIEE 2h, BRUED
(R S AR ZETE I ATE 1% AN, Fa e P .
3.6 ERDEMERMIERMEEERER

H Rl R L I T i B TR B B
SREEFUNR 2 FioR . SR B S S B AT = LA
(RIFRECAED MR ZEHE 2 J7TH : QR BEXHZ R 43 (1)
Wy BRI B A FH s @ P o i oK o RSV E F
T, RN, 7R AR B R B b
79 98.30%, fEHAMZ B E T 100%, Ui R A
SR, i R v 2 E B B A TR B, AR
b Jig B A P AR B S o Tk T B IS, Tk T
RE+ =48l WA iz B ECAE 53 R 74.80%
102.61%H1 89.35%, UtBHIH KT AR, =W
A it Tkl A R R B, B4R
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F2 HKER. ARTEREMEROMIRIMIEERER
Table 2 Physical adsorption of spinosin and schisandrin on

intestinal inner wall

Jo7 B v 2R R BT B AR/ % TR I R B L A/ %

MR e mfin RRFRE R
+ 16 109.64 111.05 74.80 113.26
= 102.04 113.85 102.61 111.95
&7 98.30 103.68 89.35 103.64

Jo RV B B, 2 Pt HL A WY S R B E - i
TG, BT T e A 2 R T w1 I P AR R B A P T
REVRSS (75 BLECAE A e T RO AT D, Bl 2 AR B
RS BEARIB K 73 AOWR,  3ET- B AR 4
LLE I, =T 100%. 27 b, Foffn] gepEfc+—
T ] TUk 7B R L IR fioxed 30 B v 30 Tk -

MBI B A, m] e SR v % i BO sk bk
73 IR o

3.7 BRA{C-ARFEMEREXNERREXR D
P21 0 TR T B2 B AY R IR A4 1 R 220

3.7.0 i B i B AN TR 1 I PR LR B AR S R 2 S
R RER BRI R AT S 45 25X EBS
A RS ALK B B A4 A1 P 28 S 6w B B v R AN
R H A B RSCRF R EmR An 3 s T LA
TR I R R R SRR B B v R B AR L 1 R
%¢; f£ EBS FI RS AT, Ao Al i) 7 ke i 3 A
IR I B fi P B B 28 v+ Hett i B e
Ja, S BIIRICEA Y, M, B
7E 101 g iy BUK MRS B AR AR A i B

®3 BEC-ARTFERAMEIKESR. IRTERESEIMIFELEFRKEMNZME (x£s5,n=3)

Table 3 Effects of Ziziphi Spinosae Semen and Schisandrae Chinensis Fructus compatibility on absorption of spinosin and

schisandrin in in vitro everted gut sac experiment (x+s,n=3)

5%y 2H ) O —pw/Ng 0 »i/pg O mw/Ng O st/ Bg
R v EBS-FR 1= 18.2940.03 17.71+0.14 27.83+0.40 63.831+0.56
EBS-fit {1 8.691+0.16 8.8440.17 7.4240.14 24.9540.44
RS-FRAEA~ 9.82+0.05 6.67+0.06 10.19+0.09 26.68+0.12
RS-fitfh 8.08+0.11 7.85+0.12 6.83+0.09 22.76+0.25
TR BE EBS- kT 98.90+0.43 111.3040.17 211.9043.46 422114355
EBS-fit {fi 178.26+3.19 142.96+2.47 146.18+2.14 467.40+6.77
RS-FLHRT 55.01+0.36 50.8110.13 118.75+0.48 224.57+0.75
RS-Fiefh 161.344+2.17 165.80%2.61 119.24+1.28 446.38+4.72

TE BRI FER IR, R, AR TR
i 30 R i 2 R A I ) B M A R A AR T R
4 fime WG, Bk RS B S Bafm Beab, 17 ids
FAE PR (& B B R IS =5 BRI, EBS 54
TS A 38.88 g, RS AR AR IACE PR
3.92 ng. BCARLG, ToMRBEH AEPIBIAL R [/ i 2
W B AT A BN, sk b, BREZEAL,
FR T B H ARSI 3G I, EBS BT SR
B4 45.29 pg, RS BEAL TS RSCERE N 221.81 pg,
29N 1 5. DL g UL R PR T BT R i R 1)
W, ARARIEE T TR I LR T AR AN T

W MEERE, B Aok 7 B 38 iR fic
BT R v 2 PR i s, JUFEAE RS AR,
TR F RSO B (221,81 pg) KT R
W I PR (3.92 png)-

0 k=i ih)E O— KA O
3.7.2 7B v 3R TR LR AR B ) i E R SR8 R i 4 R
A - R FICAR AT IS 4524, %F EBS F RS H4Y K
R % B i) fi YT S8 v BT B 5 2 0 i MR SRR P
RS Pn. WEMFLLEE/N, RFTRIGELE; K8
R, RIS Popy BT EVIRIB BN S
£, WE S B EBEE R, RIS T8E,

R4 BEC-ARFEOERHKIER. IRFERESKIMIHEILFREEHETNL

Table 4 Changes in absorption of spinosin and schisandrin after compatibility of Ziziphi Spinosae Semen and Schisandrae

Chinensis Fructus in in vitro everted gut sac experiment

., N O FihE/ug
o YRR = = G N7
Wi & EBS -9.60 -8.87 —-20.41 —-38.88
RS -1.74 1.18 -3.36 -3.92
FoR Tl EBS 79.36 31.66 -65.72 45.29
RS 106.33 114.99 0.49 221.81
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*5 EERAKXREREEPGETIIPEFC-ARFRENY R ERRBAFENEN (x+s,n=3)

Table 5 Effects of Ziziphi Spinosae Semen and Schisandrae Chinensis Fructus compatibility on absorption of spinosin in in

vivo single-pass intestinal perfusion experiment of anxiety model rats (x+s,n=3)

FE b 25 221} B /min VT AR LR AR /% Ka/(X 1073 min™") Papp /(X 1073 cm-min!)
EBS-FR %A= 0~15 0.88 19.40+0.47 4.6940.55
15~30 0.84 20.00+0.48 6.2120.10
30~45 8.83 20.00+0.27 5.85+0.78
45~60 34.06 17.40+1.56 3.39+0.73
EBS-fitf 0~15 0.00 20.5040.09 7.91+0.78
15~30 0.00 20.60+0.07 8.35+0.98
30~45 33.85 18.60+1.21 4284091
45~60 86.55 14.10£2.16 2.07£0.55
RS-FRAA~ 0~15 0.80 19.60+0.33 49140.53
15~30 1.86 19.70+0.31 5.16+0.64
30~45 63.35 11.70+4.83 1.8540.88
45~60 128.03 ~7.2449.44 -1.9840.78
RS-fitfh 0~15 0.00 20.50+0.08 7.9240.77
15~30 497 20.40+0.12 7.2640.84
30~45 21.84 17.80+£1.92 3.96%0.11
45~60 42.54 15.20+1.87 2.4040.57

BP 5 TR, AIEFEERANY Py KT 4X1074
cm/min B, 1 BZA A B IR -

£ EBS I RS £ERE KR, JERMIRT 2
BB (0~30min) H, PCATHT 5 fe v 2 1) Ui AR
FCAESSIA T 4.97%, BRI b 1 3 e v 2k
SEARIL, BEE BRSNS (30~60min), I
AR LLAE N, B 2IEF] 128.03%, FfMIRIL
Bk, HRBIL T AMEELS . #E 30~60 min B}
BtW, 78 EBS BT, HCfH 5 i B v 22 iU R AR L
BB B K T RCART, 150 BTG 37 B v R R i B
fiX, MRS EARIMNNGEESLI LR —8; MifE
RS AR, FiAh e i B it 2 (0 W AR LU A A,
TiEH 52 Mk, JEEARHE— .

7t EBS M RS £EER AR T, B i R AERC
T 5 A48 WS B B (RS- A= 45~60
min I BERAM) 1) Ko AT 11.70 X 1073/min, Payp
BIAME T 1.85X 1073 cm/min, 2% B 3 2 % 25 A8 P A
BRI FR AR, HR R 4727, 7E 0~30 min
BB, BeAR)E, PAERERAY N T B W 3 1 Ko B Papp
BIE T mass, IR AT RE Rk B v R G
(0~30min) M. M7E 30~60 min I B, 7& EBS
BAYR, WO S i B v 22 Ko A Py 276 AN [FIFR P
BeEAIG, 0 BHTRCATL S BT Rz 1 2% R W WA PRI s TAT/E RS A8
TR, B RV ZR 0 Ko M Popp YRR B THG, AL
AEZ MR, RRA RS0 [ERFERE,
PR B 2] (RS-FREAZ) & 45~60 min Y,

WE T AR ELAE KT 100%, Ko A1 Papp 3 2 604H, V1A
IO RS LA G 07 iz v 2R AL ER LA AN v T, HLIX AR Ak
HRAERCAL S (RS-BAR) 1533 .

DL IR R, TERRIHIH (0~30 min),
Fic F. 5 24 T e A2 28 357 2 5 2% R WL, (TR JS 1 (30~
60 min), FCAH AT AL EILRIBRG; BRitbz 4, Bid
HHIE REIAE /N 1T Rz v 25 IR AMHEVE
3.7.3  FARTEE AR AR R ) R SE g i 25
PR AAT- TR FRCAEAT /S 45 2, X EBS A1 RS ALK
BT A B [ Ji YEE 9L S 6+ A e R P I R AR 1
SZERUNE 6 Fion. 7E EBS Fl RS HEpE KRR,
T AT T i IR ) kT I R AR R Y A i AR I
SERMI QERFLAEN N, I B E R T
HERE, FEISCE A RIS S TR LA A B
BN, BT 1%), FREARRRE G SR
WS B Ko 39AMEET 0.013 50/min, Papy PIAT 575X
107 cm/min, 3 BH TR FECE AL B et
R, HRIR BRI, Jf HECRLA 2505, Wil R
FR T FLE 55 5 B K R Py SIS RIFE BE T 5
Tt B RO AT B AR HE oW RS, o, EBS 5
BN TR T2 (EBS-TLWR T HA Ko AR
MIbREIRZE, CIL SR AT ReS HE R TS AR L 2%
FERIBA S N BRI 22 5 0%, T TE X 7K 43 1)
A2 W AN F B DA B 22 S A KRR AR P R B
o DL EIGRER, Tk FAERCATL AT 5 38 ORFFEL
KPR, ELRCAH R HE LTI H R
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%6 MEEREKRIEMKEEIEREIE PEEEC- TR FECE A KT AR BRI (x+5,n=3)

Table 6 Effects of Ziziphi Spinosae Semen and Schisandrae Chinensis Fructus compatibility on absorption of schisandrin in in

vivo single-pass intestinal perfusion experiment of anxiety model rats (x+s,n=3)

BN 25 220) B/ min VT AR LR AR /% Ka/(X 1073 min™") Papp /(X 1073 cm-min!)
EBS-TiHkF 0~15 0.03 13.60+6.57 5.75+0.15
15~30 0.05 13.80+6.68 6.82+0.29
30~45 0.00 13.50+6.53 5.9240.51
45~60 0.07 13.60+6.59 6.33+0.39
EBS-fit {fi 0~15 0.11 20.5040.01 7.56+0.74
15~30 0.11 20.50+0.01 8.01+£1.00
30~45 0.03 20.30+0.30 7.74+1.60
45~60 0.00 20.50+0.07 7.38+0.44
RS-HIEF 0~15 0.11 20.10+0.37 6.52+0.99
15~30 0.06 20.30+0.15 6.62+0.75
30~45 0.17 20.10£0.25 6.41+1.06
45~60 0.63 19.90+0.33 5.76%0.99
RS-fit ffi 0~15 0.07 20.60+0.04 8.23+0.43
15~30 0.09 20.60+0.07 8.2140.86
30~45 0.67 20.2040.34 7.24+1.39
45~60 0.49 20.40+0.07 7.10+0.39

Cre SR g RN, EALETE, Bikis
FORN LRI F RSO S8 e, HL T T
/N SR T R R (B 1 AN E
s WAL T e ARt i B v 2 T AE IR I (0~30
min), HFFKEI (30~60 min) R, FREHK
W e s N s b, BUii AR IR &
= B B v R AMIE R, Rt Tk k1
[UE NS O QD N e 2o S Y e N L7 R 1= 9
MRS KA R IR TR R

U HWSC BB AN ] 43 BT P AR FRAE T i 5 vl B
54 3k LR I PR R A Ok
4 it

AWEFHK A EBS Al RS 2 FhEfe KRR, 8
Ik A A R T S 6 RN A A B ) B R IR S R A
HPLC 7%, 7r5l5 58 T e 2 -FL Wk T 290 TR RC AR A
Je FIFR BRI 43 17 7 i 2 R0 R I HR AE AR R AR K
B I SRR o S5 SRR, B - R T
RSG5 U 2 R0 TR R A0 O RF R A IR AL
FELCEA U R A AR LAY Mo g hn 1
BRI, B TN R R E,
{ERRAR 7 307 7 v 2 WA . AR aE T Tk 1 I
MRS, 3 T HAE = A R AR e i, R
Ut AHF TN LR I 2 LA IS DU AR RS 243503
558 P EE L) S LAt
4.1 BF(C-AKFEAIERIEIRR S BEEF

Wi R AT IZ A RX G ERAE T, QOB IR EIR

PrAE IS AE S, B TR S AR FEM LTI GABAAR A
5-HT1aR Y5704, Bl ez oh, BRI s 45
PRIEH B RYE A, BIHAGRE S M5 RS
GABA ZMR5EALEAR), 2 KR B R s E2F
FHPEEAERAR (1.32%) B, 5545 AF 7 0 S P 2 i 2
A B TR A P ) U E R B, R, A
FANFEEE | TR A P S W 2 A G W 1 v 2 1
WCREE o

FRFRER ARG R ED, &5 N
NB2, AR REOIRE & T i 2 B e S s, K
FEFPAX IR B, B MR ERGEERY, R Tk
Ho PRI 2R B = B SR R REAEAT B B kI
AN, BT HE & AR HREMER, (HIEEH
07 XA ) FR - H ARSI BB S B AR,
HAEME S PR RIE T ReAN B OG, WAt
FEARNG FANA RS AT T
42 HEXRBEEPFERERD, LWKRZERRER
yrig e

TEAR PR A HE R 5256, WE RN RE S5 H M
AR89, Syl A AE B 120 184 24, 36 h,
{HR I 2 Tl JEBE AL R SR T 48 W Ak 1) & BE o ik
Ve, FEGERLRA R, S8 0T .
I HLAE B AR Y K bR 5% 8 R 1 I ] LK & 23 B ) IR
97 5 A0 SR R A A RS 5 RS K B -1 2 2 B ik &R Gt
Mok 2 ELE AR EE gk, P BOL B IR B R MER,
PNTIBRESp A it =170 = - X 50 7 S S ETF 0% S
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48 h Ja, K38 fa S B & BEvT e+
H, DRIARSRIRTE I 2 B AR A i KA RT3 T
PR S8 5 SROKE K FRAS BTt [B) R 82 48 he
43 EHRBEEBERIRD, HTRIEZNMEHER
RIEE 547

RS AR ALE AR L i HE R 5258 30~60 min
B, M R v R AE AT R W T AR LB R W BRI Ko
H Papp 5 Fh iy o WLEZRRAZ 252 30~60 min
N B PRI AR T DU, T B R v R U T AR U AR = (43
A 63.35%- 128.03%); Ko Fll Popp BUEISAK, H 2
7E 45~60 min BB ELGAE, BEH7E 45~60 min
B, WA T R o 22 I A B DLAMHE M . T AE
30~45min BB, #EMSMHERCSKE, HFF5
T EIRS U AR

RSN HEE AR RO AR S AR B G, i HR
DAL, 1 2 VA 2 2 AR /N I AL 4, (R AR
FEAR, HAMER RS P-FEEE . 2 2 Z5/H 0 &
FEEYA R AR RIARIR R P-HEE
AR JER A7 S LA 77143441, HEMIAE ARG, REER
Ky P-HEE A RAEMER, MGl T 5%
R MAME.
4.4 WAREIRKIESR. ALK FE2EH AR RIS 14 K&
HE5REEAILRAXE

TCATL i 0 e v 2 (WAL A, %ok JHG SR R 3647 53
MR B, 1 R v 2 R0 R B H 1 S s F2 350
F NI, )i 7B MR bR AR R
WEREANEAS S RS R, (BB EEA R,
MHBEG ARG SRRSO 20, 58]
(1) 5% 4 T B P 2 U AN B S B S S A B i
iE Wliee BRI, HERECA S kT EdE kT
it FRZE Y AR IR 32 28 o 5 107 B v s A, T
Fk T S EA AR TR, RIS 80 B
B R G IEARRD, ARELEIA IS, K
TSR P 256 37 B v 3 AR RO A AT IR RF AL
T FIR ST B AR FR 2 2004280, SRoR M B v R T R
R AR E TS, (AR S PR
JE 2O N DB

R P S S5 2 SR ASAIE S, FeARR R T TR T
HH LR B N, A B S0 2 B G A
Rk TR I FRE - 4R A . 5ok,
SN TERE IR I G2 AR, EOATL A Fuk T
BEH IR [l i fe e PR KRSy, A gl
PR IR A RE 3 DD FR T R S P IR

B, S0 Gy B B TR) o R T HEN AT e R R )
S RS S TR TR A EAE A, 3
N7 kI AR, B R, R A
—ERRREE BRI T IR
WSS, BRI B v R IR,
Fk R F RSO, 9 BAE B AR AME A RS
HH R e R R ST PR G o e DR T B B v R TRk
o TR EERAT 2 AHIER, A% E 4R
VERRr R REAI /DN BRI HA B 5 R IR AT A1,
VERPUERZBERIR,  TURT B B RS 1R K e 15
INECVF AT AE — € R _EFEBuT B i 2= ) AP EE247-49)
FETRAN IR SR (R P, T ORUEBCAT S P AR S 24
R RS, Jhabgag. B, AR TN R
FH B VF 2 R A8 PO AT S e 5 P8 24 204 it ) = ) Jo ik
fie 700, Tk IR AR R o A A TRk
S RERPUEIEER, AR B H RG]
(A EERERO), PRI, PCATL S P £E RS 24 25 B it ]
e TR HAd A 2 28 o RSO A O
CAHMEARNE, RECSHRTEHR, &
NS T e vk R AR, F v AR R R e, AR
LT H R R A R S 3 D% TR 1 Tkl
ITH R, G IAE IR0, ACSLne 4 LR R &
{Z- TR T RS, 23 T kI s, FE
IEAE N IR E . 48 TR TR RPUERE
W, TR - R EO AR RV S PR R 2
R, AT AR E 1 A R SORN S 2 AR S R A
LT
AT 5T MRS B X 45 (1) A B, WD 4RI T
FRAUZ . UK T HUER RS2 30 R 4% 5 A 1 24 20k
SRR TR TR RN IR R R RS
s I HIBR AT - FLWR T 24 0 B A 38 3 38 Jon 245 250k
Iy TURFIEE R R $R s AR e 1, R R 1
PUEIEVER o R8RS 25 3085 AR Bl 1 22 kAT
BT, S — 0 W AR MR R RS S 1 D R
FBEAR  FANEHENRGEA AR

SEHK

[1]  RWRAE, WnS. FEREE T B 28R TR UL (], dbat
R ZE 24 K 2R AR, 2002, 25(3): 62-65.

[2] Kessler R C, Aguilar-Gaxiola S, Alonso J, et al. The global
burden of mental disorders: An update from the WHO
World Mental Health (WMH) surveys [J]. Epidemiol
Psichiatr Soc, 2009, 18(1): 23-33.

[3] Shergill S S, Katona C. Pharmacotherapy of Affective



PER 20224688 B53% B168  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 16

* 5105«

(4]

(5]

(6]

[7]

(8]

(9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Disorders [M]. Berlin Heidelberg: Springer, 2001: 323.
BERER, X, ST, % O PUERREN SN
WOCR BT AR 20 K U A ERK/CREB {5 518
P%AN BDNF RiA sz [J]. B2 2@k, 2015,
31(11): 1614-1619.

TR, W, HER, % GBI EUNRIE T
IR A IR IEAE [J]. HARTREEZ, 2019, 39(8): 1040-
1043.

Ok, ST, FREUE, S5 A E TR MR K BRI
P RAER [0, R ESL TR E, 2014, 2009):
207-210.

BT, Wks, &FE, % A3FR 0 e
SRR 1. HEFZAE, 2013, 38(24): 4185-4190.
HEREE, T2, mEk, & bR OR RaE
SIEEARTh AL 7T [J]. REP=AF 7T, 2019, 41(3): 44-
47.

PR 2G4 [S]. —#B. 2020: 68, 382-384.

&, AW, FHR, & W I E R 2 1L
Mo MR RER I EREREZS, 2017,
13(17): 18-22.

2R, XIHAR. SR IR 2 SCER IR [J].
SRR S 2% 24 &, 2018, 5(1): 35-38.

W, B, MERE, & HUTFREBEE AT I
R[] TTAART, 2005, 32(3): 65-68.

X3, FEF HPA % )2 BDNF-ERK-ECS {5 5@ MR 1+
P AT — LR T 250 o AR AR A R HLAI (D). b
H dbERUREEZ R4, 2018.

LiuJ, Zhai WM, Yang Y X, et al. GABA and 5-HT systems
are implicated in the anxiolytic-like effect of spinosin in
mice [J]. Pharmacol Biochem Behav, 2015, 128: 41-49.
HULES, T4H, WiRE, 5. ARS8 IR
R E RGIER [T]. 2422243k, 1983, 18(6): 416-
421.

mAE, W, BRWES, . WCAON B AR A R v
RABTBIR I 2580 S m [J]. R EPZ 5 E, 2015,
40(16): 3293-3297.

TN, 2O, EXPTER, S5 Ay A AR T FOk
TR K AT R R AR (1], T EER A
Jk7E, 2016, 36(19): 1636-1640.

HER, mar, TS, & BT ORIES S EIn R
T AR RO BT R R BB A i 59 (I b
e E 22T, 2019, 37(4): 832-837.

Wang S N, Ding Y S, Ma X J, et al. Identification of
bioactive chemical markers in Zhi Zhu Xiang improving
anxiety in rat by fingerprint-efficacy study [J]. Molecules,
2018, 23(9): 2329.

TRE. AT AR R AR F T ROW 5% KR SS BB A
[D]. T BETERIKEE, 2012.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

WRigk. SRRSO B B HT AR R T LI ER T (D).
AR JERPERZR A, 2017,

MOCHR, FHS, AR, 18RS 4 RO KRAT A, i
SN 53 WA I G 58 SO RE R SR — AN I 17 4 L A Y
[J]. BlZER, 2003, 48(9): 926-929.

EVF, R, CTHSEG SE. AAMERAE b 25 ST AT
RS [7). 252k, 2020, 44(2): 119-132.

BRERE, Mowt, SEA, S5 5T W RISObe ke ) 4 (g
25 o A EAE S RO AR HLER AT 72 [J]. B R EE, 2010,
42(9): 102-105.

FLNaR, A, P, & BTN R -
B EC AT B 6 M LB B AT T [T]. R
2, 2017, 48(23): 4928-4934.

oK et, R, B30, 55 R R T
/INBE BB IR I 2 JBOR B R BRI BRI [T, TR
74,2017, 48(9): 1820-1824.

Yee S. In vitro permeability across Caco-2 cells (colonic)
can predict in vivo (small intestinal) absorption in man:
Fact or myth [J]. Pharm Res, 1997, 14(6): 763-766.
LT, 10 je v R0 X e 2 38 4 24 384 R IR T 9 sk
& [J]. Ak R R, 2018, 34(6): 120-122.

Chen C Y C. Insights into the Suanzaoren mechanism—
From constructing the 3D structure of GABA-A receptor
to its binding interaction analysis [J]. J Chin Inst Chem
Eng, 2008, 39(6): 663-671.

Song P P, Zhang Y, Ma G J, et al. Gastrointestinal
absorption and metabolic dynamics of jujuboside A, A
saponin derived from the seed of Ziziphus jujuba [J]. J
Agric Food Chem, 2017, 65(38): 8331-8339.

P, BAERER, REBL MR AV HUER IS R T A
[7]. #Z4#1, 2010, 33(2): 229-231.

E, BE BHA, % LC-MS E KR M+ fu
WRTH 3 NARBEER R LG Te (] T E 2R
2238 R, 2013, 29(9): 1313-1317.

TR, HOBE. TR TR TG PO R A R G B
RN (7], o EEE SRR AR, 1991, 13(1): 13-
16.

Lee D, KimY M, Chin Y W, et al. Schisandrol A exhibits
estrogenic activity via estrogen receptor o-dependent
signaling pathway in estrogen receptor-positive breast
cancer cells [J]. Pharmaceutics, 2021, 13(7): 1082.
PRI 1 SEYR 5 31 5 ek B B PR BT AR
FEAT N EIHLEIETE 2 MESCER Sk = I BUMARFE AN £ R
TTARIBLEIBEFC [D]. E#g: B ZE K, 2016.
AR, FBICWE. ASIRD P M TR A R85 R EL A
7T [J]. Z5H1, 2009, 32(9): 1362-1363.

FRERE, M, BEKIR, 5. db W00 55 Gubr it 2
FUEIEAN [J]. TPRkZE, 2021, 43(7): 1812-1818.



» 5106

PER 20224688 B53% B168  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 16

(38]

[39]

[40]

[41]

[42]

[43]

[44]

FEAK, ZKEHPR, BREZE, S5, 7R 5 ) i e TS B AT 7T
A R IR RIRICRE (7] 2555441, 2009, 44(8):
922-926.

VRAHR, BhIRER, ZB5E, 45 R e R
TR IR (0], A E SR T s A, 2016, 22(1):
211-218.

X, Bk, 8EIE, S5 ARG G 4 FA
KNI RERIRE M S LT RENLAI BT FEHERE (7], op [ 2520 2
HEzad ik 2015, 29(5): 847-858.

FEBE, M, SBEUR, 5. BT CORIE-RUS- YRR
I TR et PR R AL BT AT
(). AR AR — P RPN, 2015, 17(3): 569-
577.

R, BRA T R e i S LB IR A B L
HFIBETE [D]. REE: REER LR, 2018,

DU BTk SRR Rl S LB 7S [D].
JUIM: TR ERE R, 2011,

Pan Q R, Lu Q H, Zhang K, et al. Dibenzocyclooctadiene
lingnans: A class of novel inhibitors of P-glycoprotein [J].
Cancer Chemother Pharmacol, 2006, 58(1): 99-106.

[45]

[46]

[47]

(48]

[49]

[50]

Song P P, Xiao S, Zhang Y Q, et al. Mechanism of the
intestinal absorption of six flavonoids from Zizyphi Spinosi
Semen across Caco-2 cell monolayer model [J]. Curr Drug
Metab, 2020, 21(8): 633-645.
DU, TR, BRI R AR I EVE AT AL T T 2K
B BB [, SERAESEBE24, 2011, 7(12): 35-38.
ZNWE, RFEN, mtE, & LK THFRXY
K562/ADR. HL60/ADR MCF-7/ADR 2 Z4jifi 2418 4 41
H IR AL 7). P E 2 @R, 2011, 27(3): 329-334.
Huang M, Jin J, Sun H, et al. Reversal of P-glycoprotein-
mediated multidrug resistance of cancer cells by five
schizandrins isolated from the Chinese herb Fructus
Schizandrae [J]. Cancer Chemother Pharmacol, 2008,
62(6): 1015-1026.
WKL, &F55R, i, 55 TR T LR N ma
M2 252t (7). ThEEY S5E R, 2011, 17(12): 64-66.
Chen W W, He RR, Li Y F, et al. Pharmacological studies
on the anxiolytic effect of standardized Schisandra lignans
extract on restraint-stressed mice. [J]. Phytomed Int J
Phytother Phytopharmacol, 2011, 18(13):1144-1147.
[Fricsmst  HAE]



