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FHEE: HIARGE 2 — Bl WO BB o /T AT AL R, FWR T ANEE (Schisandra chinensis lignans, SCL) X 41
AT AT B V8T 1, (8 UM HLRHR M A 5E 4. AR 7825 F SCL AP & A 37 B BAC 24 B4 FH J2 KRR R 18
%2 4% (cannabinoid type 1 receptor, CBIR) {3 #1270 [ A= B I, B 1 R SCL R & (R  HUIM AR ¥ 7 7 1E H
AU o3I A4 28 15 1 AN o] F 60 1 35 AN )38 (chronic unpredictable mild stress, CUMS) #7553 (IS, DL & CBIR $
P AM251 F T CUMS BB R, SR F 24 BRAT Sy °F 52 50 % %% SCL o /N AN REAT Jv e 71, IR A B A e g Bl
% (Western blot) I3 ARG - 41 (H&E) et G e ARG M (THC) F e 58 SR Il oy 7 3 855 50 50 7 vk, #F 78 SCL il
id CBIR i #% fi J M A 2278 9% A 7 (brain-derived neurotrophic factor, BDNF) & 4EH M ARVE H FIHLH] . SL56 Fr F 30
WISRAZ I BH 25 Bl R 224G BE R A S ik v, /G BLHF B 4 5 SYPU-TACUC-C2021-11-3-115, Z5 P47 225256 45 SRR 1,
SCL 1| ZZff CUMS B AL/N R ANARFEAT N . H&EB et sl J 7R, SCL nf 4% CUMS B AL ik i 1 /s B A 4 o7 B4 1
J 2 u W A514% . Western blot 45 2% W], SCL 7] 11 BDNF fl CBIR 1335, i proBDNF-tPA-BDNF 3l i i ik
proBDNF £, & AFH T-AI/E M, #3% BDNF-TrkB-MEK-ERK-PKA-CREB Fl PI3K-AK T il B Jf 2 4 2 e i3, &
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The antidepressant mechanisms of Schisandra chinensis lignans via
mediating cannabinoid type I receptors to regulate brain-derived
neurotrophic factor
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Abstract: Depression is a common mental disorder. Previous studies have found that Schisandra chinensis
lignans (SCL) exhibit significant therapeutic effects on depression, though its antidepressant mechanisms remain
incompletely understood. This study aims to elucidate the molecular mechanisms by which SCL exerts
neuroprotective and antidepressant effects, based on SCL's modern pharmacological neuroprotective properties and
the physiological function of cannabinoid type 1 receptor (CB1R) in neuronal protection. By establishing a chronic
unpredictable mild stress (CUMS) -induced depression model and administering CB1R antagonist AM251 to
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CUMS-treated animals, we conducted pharmacobehavioral experiments to evaluate SCL's ability to improve
depression-like behaviors in mice. Additionally, we employed Western blot, hematoxylin-eosin staining,
immunohistochemistry, immunofluorescence, and molecular docking to investigate SCL's antidepressant
mechanism through CB1R-mediated regulation of brain-derived neurotrophic factor (BDNF). The use of animals in
this study was approved by the Ethics Committee of Shenyang Pharmaceutical University, with the approval
number: SYPU-IACUC-C2021-11-3-115. Pharmacobehavioral results demonstrated that SCL alleviates depression-
like behaviors in CUMS model mice. Hematoxylin-eosin staining revealed that SCL improves neuronal
pathological damage and neuroplasticity impairment caused by CUMS in the model. Western blot analysis revealed
that SCL upregulates BDNF and CBIR expression, activates the proBDNF-tPA-BDNF pathway to promote
proBDNF cleavage, and exerts anti-apoptotic effects. It also activates BDNF-TrkB-MEK-ERK-PKA-CREB and
PI3K-AKT pathways to reduce neuronal damage and exert antidepressant effects. Further experiments confirmed
that AM251 antagonized SCL's antidepressant effects by inhibiting its depression-like behavior and modulation of
BDNF-related pathways. Specifically, SCL activates proBDNF-tPA-BDNF via CBI1R to enhance BDNF
production and anti-apoptotic effects, while simultaneously activating the downstream classical pathway BDNF-
TrkB-ERK-PI3K-AKT to protect neurons and exert antidepressant effects. Molecular docking revealed the binding
sites of six major components in SCL for CB1R. The study revealed that SCL exerts antidepressant effects by
regulating BDNF through CBIR to alleviate neuronal damage.
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DhREBE G A 5%, ELHE 15 2 B A5 D\ 0 PR RS A AT
A MEEFRE TR RN AR TR E AFE
I TS AR T R R A B, YR R IR R T
(brain-derived neurotrophic factor, BDNF) 5 I A fiE [t
PEE R AR VI K R . (K BDNF /K1 1] g 3 5L
P22 TEIRA R il R 25 R0 E PR A A 2 W] R T B, BE
T 5% Wi B 17 25 R g o gee TR R % R s B
(tropomyosin receptor kinase B, TrkB) & BDNF 4§ 7 4
AR, AE RN B 5T U L/ IS A 2 )2 R A,
BDNF 3 Z i it BDNF-TrkB 15 5 %% 5 ok BOid F Uiz i
R IEM ARG E T, 25 5l LR TRz A
N VR T A2 IR ATk 0 R P 22 44 P AR RE
BDNF 5 TrkB 45 5 Ji 1] #% MEK-ERK \PIK3-AKT 4§
Z A5 TR, (LM AT MK F o R AR
T, o S Ay BB T bt B AR Y. I PR AT R B,
FIARAE 3 Hh TrkB b kb, IXAE 5 % 7 A 15
g B X RN B ES . /AN AR Y SR80 IE S, T

AR 259 T30 97 I e {12 14 BDNF [P R, 805 TrkB
B B IR L S L R i A5 5 B B%, )5 58N BDNF f %%
iEPY, fi 4%k BDNF (precursor BDNF, proBDNF) 7£ 4 Jfi
WA G R, s B i R AR Y R S, E T R SR B
V00 3 A il 9% R g B T, proBDINF R 8 H oK 5 75 B Y
Ji 4 2 K A AR T 240 R BT ) BDNFNY,
B R, AT HEMEMIEY (tissue-type
plasminogen activatort, tPA) 7] LA 2 proBDNF 2 fif ik
>4 BDNF, J# i |- 1 tPA 7% 1K 3 58 |4 J§ 14 BDNF 7= 4,
Gk R M WS Trk B 5200 #1028 70 FIAF IS, O RIE M &R
P SEILBTANAR 1) R

I AE R FUR B, MR RIKER R M AR
R % T R AR Y. ORI R TR Z 4k
(cannabinoid type 1 receptor, CB1R) 5 IHLAE F1 #1148 7T
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Wb R F K I§ & (Schisandra chinensis lignans, SCL)
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FUUE SEUY, OBk T AR B AT b R R R T BRI
BDNF [ 1A, 1 SCL i@ i ¥ 7% CB2R-STATG6 iifi #% {12
/N 5 A M A A 25 M2 3R AR U % S N, U0 e
I, IR A U R, REMAS R ER; R,
SCL [A] i CBIR 7K *F-» {H SCL %} BDNF {5 1 LA &
CB1R 5 BDNF £ # 28 LR i 1 S I 1w oK B A o

IRk, A B 7L 5 T SCL M & AR P (1) 24 B4
FI \CBIR R34 2y () AE HL Dh g, SR F 1S 1 AS w] 7 40
4 J5 A 34 (chronic unpredictable mild stress, CUMS)
Mg FNAR AL AL L CBIR #5955 AM251 F 1il CUMS 34
MRS, PR FL SCL R FEPUHIARAE F 1 AR AL o

MRS 7
IS TR T 250 B TLRH T R A 2

J& , 22 VL RH 24 R K 5 T RE £ 55 798 4 10 5 o B S R
B ® N K = B Y Wk T Schisandra chinensis
(Turcz.) Baill. ] 15 il 24 SR S5 SDS-PAGE ## i TR i
Pic 1 7 & B BB ECL & 671 W BCA B 1 7 B/l L
R & (RIEFECEMEAA WA 5)); RIPA 2%
T T R 1 2 P B4 1) 771 . PMISF . PSD95 antibody  Bax
antibody (7 ZE 4E /R A W) B H A IR A ), Bel-2
antibody « tPA antibody (Proteintech Group /A 7); BDNF
antibody . ERK antibody . p-ERK antibody .MEK antibody «
p-MEK antibody. PKA antibody. CREB antibody.
p-CREB antibody . cleaved caspase 3 antibody. caspase
3 antibody TrkB antibody (HT 4£ % 2E ¥ FHE A B A
7]); PI3K antibody- cleaved caspase 9 antibody- caspase
9 antibody (J&#K IE B A= W4 A H R 53 4F A A]); p-PI3K
antibody. CBIR antibody (Affinity 2 #); p-AKT
antibody (/7 2K £ W kL £ A B A 7); AKT antibody
(Cell Signaling Technology 2 #]); p-TrkB antibody
(Novus Biologicals 2 #]); proBDNF antibody (Santa
Cruz » 7); H&E %+ ¢ (hematoxylin-eosin staining) i
A& (RNEAREDREA RA A, R REF 4R
By (258 b 22 R A R A 7)), FEE oK S/ (73
Mrali, REE i R3] ); AM251.WINS5212-2
(MedChemExpress A 7).

N 7 JE S HEYE CSTBLG6 /N L (16~20 g) T [
PO BH 25 BE K 2 3 W) 3 b, A2 77 VR AT IE 5 0 SCXK
(30) 2020-0001, & 2 & 7 4 5 : SYPU-TACUC-C2021-
11-3-115.

REMIRYHI & K CBIR #5505 GHEhTI A ECH) X

1000 g FLWR-F 2504, K mEad 20 H 5, I 95% £ I #4
IR FR L 3 R, Bk 2 h, 8 E 20 A i JE, AR JE VR, Yk &
WA RIRZERE . HRILMIE R E = 1110 [ LLFIFR
HUAB-8 B K FLA G, FH 95% & 5 Ab 38 5 10 v 3 4 .
F130% £ B LARE/INEF 1 BV S 6 B, Molish 246
B i, F 70% 2B e i o USCEE 70% £ % 35 i Vi, Dk
A3 3] SCLIRE, BRERFINEN2.7%. H0.5%
CMC-Na WS R )5 T3 25 25 . CBIR #5417
AM251 H 10% DMSO.40% PEG300.5% Tween-80 £/l
45% saline fic. ] 17 % . CBIR ¥ 5h 71 WIN55212-2 1
WIN55212-2 %3 K% T DMSO B i 1M i o

CUMSHERIBNESL  CUMS JIHRAR Y [y 7 37 = %
ALHE LR JUROAS [8] i BB 7 O B CHE] 12 h/12 b
@ 4 25K 12 h; @ BHEHE 12 h; @ Je )& (H 1k
BRAE FE R AR5 1 em 4032 1 min); ® WKk (12 °C)
Smin; ® B K 4s; @ Hil A (B4 45 °C
5 min); ® FAAEE 2 h; © HIRL LS (45° 12 h); @O #%
S RE (10 min) 55 . 7ESNWIERE 7 J A 3k AN [ 1) )9
WO AT 3G A, I BE AL, 2 2 P R A BE B R —
.

P EERAEFER LM 60 R4 C57BL/6
/N FE SCL & T 1 2 AR 47 A A B AR A I (R AL il
oS, A 2 R BASARETAATERE. DR
&N R 1 )G, X ER control 41/ BRI T A /D BRUE
BT, R 4 R RN ES S 4. H
| control ZH AN Ab L, AT 20 3 I 45 T 0.5% CMC-Na,
77 4 4 R EE B 45 T 600 mg kg SCL, /& 7 & 414
KHEE 45T 1 200 mg-kg" SCL, BH 4 24 20 JI5 s 3 5 45
F 10 mg-kg" % 7 7] (fluoxetine, Flu). 7E VA J7 B B 45
W, BATAT VS .

74k 60 W CSTBL/6 /N B 5T SCL i it
CBIR 1 %7 BDNF A HEHLIARVE FH ML, 76 2H, FF4H
10 H o /NEUGE N PETRFR 1R S, ST control ZH /) B 4k
FIRTAE /N RS, SR i 7 A, 763 3 ) g R AT 45
24, SCL (1 200 mg-kg"). AM251 (3 mg-kg'). AM251
(3 mg-kg") + SCL (1 200 mg-kg") BEA 45 245 W WINS5212-2
(0.5 mg-kg") ELL T 4R fERITHBS R G, 1T
A TH HIAT VAR

ITHFEXE

JE W f & S 56 (sucrose preference test, SPT)  Jif
B O 4 52 56 0T DAVPAik 70> BRORE 22 Jah 1 SRR 1, 1 PR A
AR A, 24708 BRATAR J5 %o T 8 A 1 = 0% B R R
A RN RARBE 20 1% BEFEIK, 12 h J5 ek 2 2l oK,
WHEEIK, 55 3 RAT 256, & H/NR 20 713843 1 1%
FERE AR 447K, 12 h [ BUH 2 M AR =, 1H S 4%
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o FENE R LF S = FERE K R BL/(A 1 K #E B
FEKIHFER) x 100%.

SR 7 VK S2 56 (forced swimming test, FST) 3l
Tk S BRSNS /0N B D] TG v it s PR 5 T 5 4 L
PR 248 BRI, /)N BRUFE 7K A Hh R 8 L A Bl I [) 5 H 4 B Uk
AR AT ZIELE" ., H/N BREABN$E 4 20 em /2
FK (24 + 2 °C) HE WK (B A2 10 cm, 5% 25 cm)
Hr, A R EBIHR 6 min, BT 2 mini& NI, 105% )5 4 min
HIAS B 8] o

1% 5256 (open field test, OFT) 17 s2if & 3 T
R BT R AR T B, SOk 17/ SRR BA AR 340 85 v
ML ARRAT AN, F0AS /N BN W S P05 10 B 300 55
R, I 5 BB P30 B S5 A DG 8 b 1 Sk sk
bo BANR B3 (50 cm x 50 ecm x 30 cm) 1E
Hro, 347 3 min H AR R G EASLE, il 38 2N
5 min N HIPUZE . BRI S, H 75% Wi T W
FBRAR B AR . SEIR AE R B O BRI B R S
HEHEAT .

H&E R & A0/ B 5 BA K, 4% 2 58 W [
JE 24 h, JBK, Fig a3 2L, U)o (5 pm), 65 °CHETF,
TR B 2 U, UK 10 min, PBS I VRITHE 3.4 1K,
X5 min, I H&E G460, F A58 L8 A1 43 #r o

TRBARI  AbFE N BRI, 4% 2 58 B [
5E , A IS AL BEY) R, B IEA. 60 cCHET,
Z il 2 U, 44X 10 min, PBS #7163 X, £ 5 min, T
R IR A2 B B 5 2 9k, 55 IR 30 min, PBS 'k,
TN 3% 1L 2F MILE 3 1, SR H 10 min J§ £ R 2R
AR, In—47, 4 °CHE L%, PBSIEUE, TINS5 —Hiks
FPEAE I P, SR E, PBSIHYE, Wi NS,

Western blot U/ g & 20 ZURRE, 1110 /0
RIPA 22 PR, A ZAREBL ST 3R, v 1k B 0o X
T, BCAEI R FIREE . il Bk, e Rk e IR
F PBST B 1) 5% Mt A5 @54 355 41 1.5 ho 42 B L9 70 B
PSD95 (1:500). BDNF (1:800). TrkB (1:500).p-TrkB
(1:500).Bcl-2 (1:1 000)~Bax (1:500).caspase 3 (1:1 000)~
cleaved caspase 3 (1:500).caspase 9 (1:1 000).cleaved
caspase 9 (1:500). ERK (1:1 000).p-ERK (1:1 000).
MEK (1:500). p-MEK (1: 500). PKA (1:500). CREB
(1:500).p-CREB (1:500). PI3K (1:500).p-PI3K
(1:500)-AKT (1:500).p-AKT (1:500).CBI1R (1:500)
proBDNF (1:200).tPA (1:500) &5 Hi4Ak . K535 1 5 (1)
NC JEL57 & AH B 1 —4$1 4 °CRE 7, TBST et 3 K, &K
12 min, % ¥ — 502 h, TBST B it J5 76 A6 -G 4
) _EFA4H, PA B-actin {2 [, F Image-Pro Plus 6.0 X
€ B3 .

SFFHEE KR PDB HHE A PubChem 45 7,
43 51 3K B PDB #% 30 ) CBIR & 1 Jii 45 %9 (PDB ID
6wsk) & SCL 6 % ¥ i % (schisandrol A . schisandrol
B. schisantherin A. schisantherin B. schizandrin A.
schizandrin B) {1 3D 4544 . & H PyMol 3.0.3 %t 25 (%
11 3D 45 K (1 i R AN K 23 7 45 4, 38 3 AutoDock-
Tools 1.5.6 #EAT AN V15 o i SE T AL B, #f 5 32 1 2R
0 42 DI 1 VAR 5 HEAT 70 7 X%, SRA45 5 RE M
MR, B RS RRIRNESY, Bl
PyMol 3.0.3 B AFEAT WAL 73 # -

WIESH A EEE A £s R i o
#1 >R FH GraphPad Prism 9.0 %4, i i 5[5 25 07 72 430 iy
A ¢ S 56 R VP Al % 2L 1] B4 1) B E . P < 0.05 0w
ARG G5 .

HZR
1 SCLZERR CUMSEE/NRINEEEITH
TSR S R AR 1 Fs, SPT A, 5 CUMS 41
F L, SCL (L) SCL (H) F1 FluJA 47 4 J& Ji5 /I B 1) 6
fff % 235 1. FST Hh, CUMS 4/ 1) 0 1k i i)
UL &, M SCL (L) SCL (H) F Flu i 7
4 JH J5 & 2 W i CUMS 3& A/ BRAS 2l I ) 4 1< .
OFT "1, CUMS 41> il 5 #% i B B W] 2K T control 4,
ifi SCL (L)-SCL (H) 1 Flu 4145 2 J5 W & 1o % 01X — A%
e, BB R /N ) B T B RE I R T B, T SCL
AN Flu A7 38 15 $RE /N BB 5 B RE A0, e /s R AL
FEAT
Table 1 Comparison of depression-like behavior results in mice.
n=6x+s. "P<0.0l, P <0.001 vs control group; P <0.05,
P <0.01, ™P < 0.001 vs CUMS group. SPT: Sucrose preference
test; FST: Forced swimming test; OFT: Open field test; CUMS:

Chronic unpredictable mild stress; SCL (L): 600 mg-kg" Schisandra
chinensis lignans; SCL (H): 1 200 mg-kg" SCL; Flu: Fluoxetine

Group SPT/% FST/s OFT/cm
Control  51.68 +3.50 96.17+11.20  1965.00 + 378.09
CUMS 42.67+£2.02"" 133.83+7.78"  1301.67 £306.69"
SCL(L) 52.87+238" 86.17+12.01"" 1901.67+207.31"
SCL (H) 53.76 £3.23"*  68.00 + 16.71"* 2078.33 + 151.32"
Flu 54.68 +4.51"  68.83 +30.177 1845.00+302.57"

2 SCL &% CUMS BRI MM E T fh R e
AT EB 45 4

S 2k B K 1A VB BT, control ZH /) BRUEE 5 [X
22 TR TE B R 45 4 2 B H R4S, CUMS 41/ R A
28 G M B A A, S BRI, MK S T SRR 4 A,
fE SCL (H) M FluZH 1, K5 # & u 4l e & & 1E
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R /DR, R R . DL RS R,
7l & SCL BEA% B3 CUMS /N BRI PN #2280 3545

18 Fi] Western blot % %% SCL X if & v 41 22 70 i 12
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caspase 3 fll cleaved caspase 9/caspase 9 ) LL1H & 3% I
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e R W R . DL RS R W], SCL W] L gk b
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J 1 i 8 O i ] SR 2 5 B, AR ORI T
bR ML E PSDYS R IAKF . WK 1GH iR, 5
control ZLAH Lb, CUMS 27N i, PSD95 2348 B & T %
ifii SCL (L)~ SCL (H) & Flu L[5 7 CUMS i AL /1 i

A éont;rol' i\
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(4 22 A SRR A o
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BDNF §JRi&
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BA AR T IR PR TUAENE, RIEMARYIER . &
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BT 7%, THYEE 5 BEE O, IRIEA—, B MK
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BDNF FH P 2 5 25 FFAI%, 1 SCL (H) 28 7 BH 4 R B i
P, L EZEREFR, SCL AL _EiH CUMS /) iR 5
* BDNF [R5 .

It 41, proBDNF £ £ 1 7K fi# i L iit BDNF, Tfij tPA
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Figure 1

>
SR
QOQ C}B %C/\) %C/)\)

SCL alleviates neuronal damage and neuroplastic damage in CUMS model mice. A, B: Effects of SCL treatment on CUMS-

induced histopathological changes in the brain (H&E staining, scale bar = 100 um), number of abnormally shaped neurons in the mouse

brain; C-F: The protein expressions of Bcl-2/Bax, cleaved caspase 3/caspase 3, cleaved caspase 9/caspase 9 were determined by Western

blot; G, H: Expression of PSD95 was examined by Western blot. n =3, x£s. "P < 0.01, ""P < 0.001 vs control group; "P < 0.05, P < 0.01,

#p < 0.001 vs CUMS group. PSD95: Postsynaptic density protein 95
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ST LTV RGOS S BE Y R, WPA LR VA R S AE
BDNF ¥t it 35 # 2 /E H . £ Il proBDNF . tPA
BDNF ] ik, 45 B 41’ 2C~F fizr, 5 control 2141
kb, CUMS 2H /) i, tPA . BDNF () % 3% 1) (%1%, proBDNF
2R IR KT 2 3 1 =, 4638 SCL R ¥ 4 Ji &, SCL (H)
2 /1 tPA \BDNF ) 32 1A B & Tt /1, ﬁﬁproBDNF SOES7S
KT 52 N %, 45 3% 91 SCL A GE 38 i proBDNF [ fiff
) % % 3 i BDNF [ 26 3%
4 SCLZUE TrkB X5 SRR & FEHINEMER
TrkB-MEK-ERK {5 5 1 #% /& 41 il #y iz 1) 5 22
F1 A7, MEK Fl ERK [0S X T A RA I 5 4EK R
KEFE, FIARAEETHAEANEL, XA
Western blot £ I /)8 f#F 5 20 24+ TrkBp-TrkBMEK

p-MEK . ERK . p-ERK.PKA .p-CREB.CREB #& [ [f] &
KK SR UK 3A~G IR, 5 control HAH EL, CUMS
H /N B S 2 4R+ TekB. p-TrkB. PKA [ 3R 1k il
p-MEK/MEK . p-ERK/ERK . p-CREB/CREB f{] Lt fi &
FRRAK, 4524 f5 R, SCL (H) ] LLE 3 13 5% ik
AL, 4555, SCL vl fgid i TrkB-MEK-ERK i #%
WS PKA, {233 BDNF (1) 43, Wi K IR #1240
EM .
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Figure 2 SCL promotes proBDNF hydrolysis to upregulate BDNF expression in the CUMS model of mice. A, B: Effect of SCL on the
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Figure 3 SCL activates tropomyosin receptor kinase B (TrkB) related pathways to exert antidepressant effects. A—G: The protein expres-
sions of p-TrkB, TrkB, p-MEK/MEK, p-ERK/ERK, PKA, p-CREB/CREB were determined by Western blot. n =3, x +s5. 'P < 0.05, "P <
0.01, ™P < 0.001 vs control group; “P < 0.05, “P < 0.01, ™P < 0.001 vs CUMS group
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Figure 4 SCL activates the PI3K-AKT related pathways to exert antidepressant effects. A—C: The protein expressions of p-PI3K/PI3K and
p-AKT/AKT were determined by Western blot. n=3,x=s. P < 0.001 vs control group; “P < 0.05, “P < 0.01, P < 0.001 vs CUMS group
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Table 2 Comparison of depression-like behavior results in mice.
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Figure 5 Effect of SCL on expression of cannabinoid type 1 receptor (CBIR) in CUMS model mice. The protein expression of CB1R was
determined by Western blot. n=3,x 5. P < 0.001 vs control group; "P < 0.05, *P < 0.01 vs CUMS group
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Figure 6 SCL reduces the level of apoptosis in hippocampal neurons of CUMS mice via CB1R. A, B: Expression of CB1R was examined

by Western blot; C—F: Expressions of Bcl-2/Bax, cleaved caspase 3/caspase 3 and cleaved caspase 9/caspase 9 were examined by Western
blot. n=3,X+s. P <0.001 vs control group; “P < 0.05, **P < 0.001 vs CUMS group; *P < 0.05, **P < 0.001 vs SCL (H) group
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Figure 7 SCL activates multiple pathways through CBIR to regu

late the effects of physiological processes and related protein expression

in CUMS mice. A, B: Effect of SCL on the positive rate of BDNF in CUMS model mice (IHC staining, scale bar = 100 pm); C—F: The

protein expressions of proBDNF, tPA and BDNF were examined by

examined by Western blot; K—=M: Expressions of p-PI3K/PI3K, p-AKT/AKT were examined by Western blot. n =3, x + s.
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Table 3 Binding energies of active components in SCL and CBIR

Protein Active ingredient Bound energy/kal-mol Binding site

CBIR Schisandrol A -5.01 LEU-133, THR-56
Schisandrol B -6.19 LYS-148, GLU-160
Schisantherin A -6.39 GLY-135, LEU-133
Schisantherin B -5.12 ASN-33
Schizandrin A -5.55 LEU-133, GLU-57, THR-56
Schizandrin B -6.41 ILE-28
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Figure 8 The molecular docking diagram of six main active ingredients in SCL act on CBIR
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