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Antidepressant effect of pure fermented Sojae Semen Praeparatum
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Abstract: Objective A preliminary study on the antidepressant effect of pure-bred fermented Sojae Semen Praeparatum (PF-SSP)
and its active components. Methods According to the established process in our laboratory, natural fermented Sojae Semen
Praeparatum (NF-SSP) and PF-SSP by Bacillus subtilis were prepared. The quality evaluation of PF-SSP was carried out by
colorimetric identification, thin-layer identification, and content determination of flavonoid and 7y -aminobutyric acid (GABA).
Divided Kunming mice into eight groups randomly by body weight, with 10 mice in each group, half male and half female. The
groups were as follows: control group, model group, fluoxetine (positive control, 0.01 g-kg™") group, GABA (0.014 45 g-kg™") group,
flavonoid (0.003 05 g-kg™") group, NF-SSP ethanol extract washout material (water washout material, 1.82 g-kg™) group, NF-SSP
total extract (NF-SSP, 1.82 g-kg™) group, PF-SSP total extract group (PF-SSP, 1.82 g-kg™). Except for the control group, an
experimental model of chronic mild unpredictable stress (CUMS) in mice was established, and the mice were given drugs while
being subjected to the model. Drugs were administered ig one hour before the stress every day for 28 consecutive days. Body weight

was measured in mice at 0, 7, 14, 21, and 28 days. The behavioral indicators of the hanging tail, forced swimming, sucrose
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preference, and open field test were detected 1 h after giving drugs on day 28. Hematoxylin and eosin (HE) staining was performed
to observe pathological changes in the hippocampal CA1 area. UPLC-MS/MS was used to identify the main chemical components
of the aqueous extract and pure strain fermentation products. Results PF-SSP and NF-SSP had the same color reaction, color spots
and GABA content. Compared with model group, the body weight of each treatment group increased significantly at 14, 21, and 28
days after stress (P < 0.01), and the immobility time in the tail suspension and forced swimming test were significantly reduced (P <
0.01); the sucrose preference index of GABA group, isoflavone group, PF-SSP group, and water washout group mice were
significantly increased (P < 0.05, 0.01); the number of grid crossings and standing up in the open field test of fluoxetine
hydrochloride group, washout group, GABA group, and PF-SSP group mice were significantly increased (P < 0.05, 0.01); the cells
in the CA1 region of the hippocampus in each treatment group were arranged tightly and orderly, with smooth edges and normal cell
gaps. The behavioral indices of the pure fermentation group and the natural fermentation total extract group were not significantly
different from those of the model group. The natural fermentation ethanol extract washout group and the pure fermentation total

extract group both contained daidzein, genistein, GABA, and various amino acids. Conclusion PF-SSP had the similar

antidepressant effect as NF-SSP, the main components of antidepressant effect may be GABA and isoflavones.
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Fig. 1 Color development and thin-layer identification of Sojae Semen Praeparatum (SSP)
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Table 1 Comparison of weight results of each group in mice (x+s, n=10)
i) i/ NTRE

(g'kg™ EAPN TR 14K 21K 28K

X HEt — 28.37+1.30 32.57+1.25 35.77+0.99 37.28+1.22 40.81+1.03
it — 28.25+0.91 30.26+1.04* 31.88+0.85 32.99+1.46* 36.11+1.44%
R IEIT 0.01 28.03+1.10 33.21+1.61" 33.40+1.76 36.07+1.84" 39.40+1.09”
GABA 0.01445  27.75£0.92 32.89+1.56" 34.26+1.45" 37.10+1.63" 40.10+1.15"
H AR R 1.82 28.12+1.23 31.73+1.87 34.74+1.27" 35.67+1.36" 39.49+1.10™
Al P R 1.82 28.98+1.12 33.55+1.61" 35.08+0.90" 36.75+1.19" 39.76+1.11"
K BE ML 1.82 28.88+1.04 32.81+1.25™ 35.07+0.82" 36.79+1.33" 39.86+1.14"
Bl 0.00305  28.29+0.92 31.78+1.33 33.10£0.66" 35.27+0.95" 38.71£1.25"

R LR P<<0.01; S AL P<<0.05 P<<0.01.
#P <0.01 vs control group; "P <0.05 “P<0.01 vs model group.

322 FEAKImLFSRE WK 2 Fiow, S5xFRAML,
TR /N BRI K I i 48 40 2 R PR (P<<0.0D), 3R
B CUMS AR A5 B /) BB 7K 78 FE B2 PR AR . 5 88 28
AR, TR R VG VT 41 . GABA 41 . S5 9 i 401 . 4l b
R AR R K T W 20 /N BROBE 7K A 47 6 3%
B E N (P<0.05.0.01) , 4l b B 2H 5 P 1 41 2%
S TG T S, 3 BH AT R 3 G PR /N BURE K 9
FEZ BRI R DL o

®2 BENBREKRIFEBEN (2s,n=10)
Table 2 Changes in sugar and water preferences of mice

in each group (r+s, n=10)

51 F /(g kg™ R K AR L i 4
o He — 0.627+0.080
it — 0.470+0.097"
R AT 0.01 0.575+0.068"
GABA 0.014 45 0.630+0.045™
2 0.003 05 0.620+0.058™
afi h o 1.82 0.544+0.071
H R K 1% 1.82 0.607+0.082"
TG 1.82 0.587+0.049"

5XTERAL LR 7 P<<0.01; SHRAL LLEL:"P<<0.05 " P<<0.01,
#p <0.01 vs control group; "P<0.05 P <0.01 vs model group.

323 BRIAVFIKSLLS WK 3 FR, ST RRALA L,
A A1 /N BRI UK G 4 min AN R SE K (P<0.01),
F B CUMS HIAR AR AL /N B B0 AT S 248 B8 R A A
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T 2L K e ) AL L A 2 L AR R T2 /N B
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2 AT SR 3 4 T TS B TR SO AR N R 4
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324 BRSK WEIFIR, 5T EAM L, R
H/NER 1B R G 4 min ASBIE E] ZE K (P<0.01) , %
B CUMS $ AR /N R 48 BB AT AR FE G n . SRR
FIEL , 52 #0577 41 . GABA 41 . 7 5 Wi 41 < /K W6 it
YIAE A TR R B L AR R AL/ B R S 4 min A
B 1) 2 35 46 46 (P<<0.01) , 2l i o B 21 5 oAt %45
ZIH TR 2 R, U R 2 2H T S G N R )
LT N,
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Table 3 Changes of forced swimming and tail suspension

immobility time of mice in each group (r+s, n=10)

o FE/ WEKE4min BG4 min

(g'kg™ A TE] /s ANFITE] /s

Xt — 55.44+17.87 55.56+10.81
LAY — 81.78+24.87% 104.00+27.06™
BB 0.01 42.22£16.03"  51.00+21.59™
GABA 0.01445  35.55+11.99™  48.78+14.00™
ST 0.00305  43.56+13.79"  45.22+10.85™
aif Rl 1.82 46.78+19.99"  46.11£12.35™
HAKEE  1.82 462242431 63.44+22.52"

KLY 1.82 39.78+17.68""  56.56+24.62"
SRR L7 P<<0.01; SR EL . P<<0.01.

#P <0.01 vs control group; ~"P < 0.01 vs model group.
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FPEVT A KB 2 .GABA 4 2 Fh A B2 4H /N BR
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$F47%5 FE6H 20245F6 8 %ﬁiﬂ'm‘t % Drug Evaluation Research

Vol. 47 No. 6 June 2024 + 1229 -

x4 FHNDBROEBETAZW (2x5,1=10)
Table 4 Open-field test results of mice in each group (x+s,

n=10)

EERT PR/ (g-kg™ T JERVA 4

X i — 80.22+22.85  18.89+6.86

Y — 73.56+17.46  12.44+8.38
R PETT 0.01 110.444£20.29" 26.89+6.03™
GABA 0.01445  121.56+15.22" 27.89+6.51"
S B 0.00305  108.89+20.39" 18.78+7.89
2P 1.82 127.89+21.83" 24.67+5.00™
H AR K 1.82 105.89+28.74™ 19.33+5.55
KB 1.82 107.11£14.69” 21.2242.54"

SR L " P<<0.05 “P<<0.01.
"P<0.05 "P<0.01 vs model group.
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Fig. 2 HE staining of hippocampal CA1 region of mice in each group (x400)

33 BAEE

IKGE ML) Al R R S A K o G
BEK 2 GABA Fl & Pha LR . 45 R W3R 5.
4 g

PIHRRE 7 o B2 & T AR AL " “ AR B 7 5
UG , R IR FIAR A5 AR O L W o K O B e
SR A A S B AT IIASRE AR HLA R 2%, B Rl
Wt 5855 2 1R R AL 1) 2 A R e 2R 4o 48 34 T AR 00
YA R R UL T - - B R CHPAD Sl R 5
e 22 T R U0 A T HPA b (8 U0 LA R WL 2
N P A AR b R R 5 U A R TR (CRED A Wy
F+ 1, CRF AT 1 FH - o 22 4 517 -, 8 A 4L 44 N 12
R R B (ACTHD 43 i 3 58 , 32 %5 ACTH F4F
FI T8 bR, f 45 0% T B (CORD I £ 43 ik
COR I Ji 73 Wb 2= 980 /0 ¥ By 40 8 TG (W) TE B, 3 254 5
IR R R FEN . WG IR YR 9T SARRE (1 24
VAR KR T DA ARG, A% G (1 P A0 AR 24 47 5 i

AL B A 75 (MAOD - = 3R 2K 254 (TCAs) ik £
P 5-%2 5 i (5-HT) £ 35 B4 ) 77 (SSRIs) %%, (H X
B2 KARAFAE RS R ARE ASE R, B
A AR S D Re N B A SR, A8 AR S A
FIBLAR VAT, B DL R BIE F /N S8R B
TR 2GR A L2 . AR IR DL SRR IR T 0L
H o3 S R R R E AT B L T S GABA ) 4l Rl
K L2, K H HPLC ¥ 1 UPLC-MS/MS i2 , % 4l
Pl R VR S P BLE MR R AT R, B A
(rp [ 24 3102020 4 i 5K

AT 5T FH /N B CUMS #AR RS B, 58 3 47 R 2%
TR AR A B U ML %2 /N B D CAL X 4H LT 25 (1)
ALK VP SRR R VR LSS B AR R IR T B
FEA [F) AR M R AL 42 U B BU A AR AR Y o S e 45 R
F U, X6F /N GRS AT 18 M TR AN BT S ORI 4
S BERLZH /N B H B T AR BT G A G218 B K e
T2 FEE B IS A Ko A 5 ) 2 A R E 3 BRI



+ 1230 -

$F47%5 FE6H 2024F6 8 "éﬁ"*ﬁﬁt % Drug Evaluation Research

Vol. 47 No. 6 June 2024

R5 HOTERE
Table S Ingredient identification

st IKBEWCIRE fh ZERN R BERE dh

KEHIG + +

VSRV N +

GABA +

U1 L

WEHR +
6-0- L3 G —
LG RIARRT
[P NER 8t
N B GERARH
B

G

NI

QERIARTH

REH

R LES
6"-0- LI 3 5 H

e

T A

BAR

LLEIR

NATR

+ o+ o+

+ 4+ + A+t

+ 4+ + +

=

SIS

o>

s
LI I

o

A

8

S=H
DY

i
P Y
Bq2E S

ik
B
ESE
AR
R TR

"+" indicates presence; "-" indicates none.

5
&=

R e e e T
I e T T e T e

i #12 B AR S AT R 4 B8 S MARE (1 32 ZEREIR , Tl
B CUMS # 2 il] £ B oh . S5 A 4 A0 UL, GABA
SR K PE LA L AR R B Al R R
ZH /)N BB K S FE B L A% A5 o DA % B R SR AN
558 L VIR K AN Bl B TR 9 2>, A o i R 2H /) BRI A% B
T, A8k JF8 S 56 R 58 30 Vi Uk A B B ) sk 2>, Al o e T
W) Z AT R AR I 5 HAh & 45 i H B Gt 2% %
o it HE Je (00 22 55 4 /8 iR T CATL X #4240
6 T, 55 7Y 2L (1 24 i HE 27 b SR L, TR, 44 e
) B A5 K, Al i 5 ) B L B R AR B %, B R 254
5 CAl X 24 i HE 5 S A 7, & 5, 4

PRI B IE 5, 2 WY 2% 2 24 ZEL T 1A /0 B PR o 22 40
B RAREM . &L, aiRh R BER Z 8 H AR
R T 9% 5L % AN [ A3 A 3 Az i UM % CUMES A
AR/ SRR FAVRIS AT D A e 22 A D A2 R AT R I R
EIEH .

I 5 A S R K R R S A TR
IS ARG H I ARR R . GABA FI& it 2 2
PR » FHE DN 358 2 ST [ A5 R4 73 7T e GABA A
53R B, GABA {0 i HX 1 42 28 St i B4 | P 2
i 5B A AR A B BB et pu AR B AR AT
oK B MM ALK 1 U SRR, 19 55 GABA g
ML TCIETE , 2T GABA 1 22 38 J5 /K ~F- 78 4 IE
RN B B BSOS 18 B e 41 o] 42 e 2 3
Ji GABA 5 Hi AR A A7 2 DI ORI . 57 94 i g
i 356 F A A K A B A ZE G, (2 AT 2 T L IR
FEER RO, I8 5 B A R S
T8 Gl A 0 P AR 2 A T A R L AR I e I AT A
JSEH b b B R AR e B B A2
2 RE BN S-HT R E S, 8 AR w & BT &
I, eI e it 1 DX F) G e AR A

ASHIE TE 45 SRR, A A I 8 S B AT AR
VB S Ja B2 A S 08 =08 1 — 0 B ST L pam Al 78 A
WL o

MakR FAGEHEAREEANEF R

SE 0k

(1] [ 258 [S]. —#. 2020.

Pharmacopoeia of the People's Republic of China [S].
Volume I. 2020.

[2] MRES S, REF, 5 R EBR R R L2 R

R HIBEA (1] B SR TR A, 2021, 27(11):
222-232.
Lin W M, Weng Q Q, Deng A P, et al. An overview of
fermentation technology evolution and process control of
Sojae Semen praeparatum [J]. Chin J Exp Tradit Med
Form, 2021, 27(11): 222-232.

3] RIRT, TH, BEM, & I8 RS Y1

259097 AARRE P B ATF U R [T, R B2, 2023, 54(14):
4713-4721.
Wu Z N, Wang Q, Qin X M, et al. Research progress on
gut microbiota and its metabolites in treating depression
with traditional Chinese medicine [J]. Chin Tradit Herb
Drugs, 2023, 54(14): 4713-4721.

(4] 2R, BEK 2T, Jedl, 45 . PRl R IR e s T
BEFT [I]. 24, 2014, 45(8): 1083-1088.

Li G, Liang Y H, Long K, et al. Effect of secondary



$F47%5 FE6H 20245F6 8 %Kl"iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No. 6 June 2024 + 1231 -

(3]

(6]

[8]

fermentation on processing technology for fermented
soybeans [J]. Chin Tradit Herb Drugs, 2014, 45(8): 1083-
1088.

J kR R BB Th Y TE GABATE b 1
[D]. Fd & VLG A R 24K %, 2020.

Zhou S H. The role of microorganisms in the formation
of GABA in the processing of light fermented soybean
[D]. Nanchang: Jiangxi University of Traditional Chinese
Medicine, 2020.

FilteE, 1)1, F4E, & . 5T BDNF @R b k7K
FOHOR CUMS R BRI HT M ARV AL [J]. T 25 45 55
PR 253, 2022, 33(3): 342-348.

Wang C N, Jiang C, Wang H, et al
antidepressant mechanism of cherry leaves decoction on
CUMS rats based on BDNF pathway [J]. Tradit Chin
Drug Res Clin Pharmacol, 2022, 33(3): 342-348.

re i, A B MR D, A IR AR AR TR
JH- A 26 CUMS IR K SR AT 9 22 B 52 e [J].
FEZEZAE, 2022, 42(3): 635-639.

Gao J, Lai M Y, MAI S Q X, et al. Effect of

"Shugantiaoshen" acupuncture on behaviors of depressed

Exploring

CUMS rats with cholinergic hyperactivation state [J].
Chin J Gerontol, 2022, 42(3): 635-639.

BEVE, BTN, XUHT R, 45 . SARAE Zh WA T KA T v
WRtik R (0], E SRR 4K, 2015, 23(3): 321-326.
Xue T, Wu L S, Liu X M, et al. Research progress on
animal models of depression and their evaluation
methods [J]. Acta Lab Animalis Sci Sin, 2015, 23(3):
321-326.

PRI U, B0, WM, 55 R SO st y- 2 5 TR S
N E S UM A FIOE T (0], 293 i 9, 2021,
44(4): 688-694.

Chen Q F, He J, Xie X M, et al. Determination of
content of y -aminobutyric acid and its antidepressant
effect at different time points during processing of
Sojae Semen Praeparatum [J]. Drug Eval Res, 2021, 44
(4): 688-694.

RAMg . HE T HUARER S (W ABUEE /6 AR AT 78 [D]. Kib:
PR 25 K57, 2021,

Zhu H M. Research on the theory of depression

syndrome treatment based on modern medical cases [D].

(1]

[12]

[13]

[14]

[15]

[16]

Changsha: Hunan University of Traditional Chinese
Medicine, 2021.

RART, R, #EM, &5 IE R R A AE
2R IT TIASE W T (1], vh 2, 2023, 54(14):
4713-4721.

Wu Z N, Wang Q, Qin X M, et al. Research progress on
gut microbiota and its metabolites in treating depression
with traditional Chinese medicine [J]. Chin Tradit Herb
Drugs, 2023, 54(14): 4713-4721.

skbeE, FRE, A, & R CUMS SR/ R
(K FFAE D (9], o dh 2R, 2021, 21(6): 123-130.
Zhang X F, Yan C J, Zhou Q, et al. Intervention of taurine
on CUMS-induced depression in mice [J]. J Chin Inst
Food Sci Technol, 2021, 21(6): 123-130.

B . SARAE VR T SEAR S 25 i At g (). v
BERE 2522 &, 2018, 38(4): 443-449.

Feng D W. Progress of development and research on
targets and drugs for major depressive disorder [J]. Chin J
Hosp Pharm, 2018, 38(4): 443-449.

s, EARME, XA, 55 8 & y- 22 TR BE g
R FLEE AL (0] IR RO R, 2022(3): 211-
213, 216.

Fu Y J, Wang Y Y, Liu Y, et al. Study on probiotics
fermented yoghurt of black bean sprouts riched in y
-aminobutyric acid [J]. Mod Agric Sci Technol, 2022(3):
211-213, 216.

R, PR, IRYRIL . SR S O IR W R 45 A )
U ST LT 9 IO RE 7S E R (3] W0 R DAk R 2R 24 B
SRBLEERR, 2020, 41(3): 118-129.

Li M, Lu H, Xu Z J. Research progress on inflammatory
bowel disease alleviation by flavonoids natural products
through regulating intestinal microbiota [J]. J Henan
Univ Technol: Nat Sci Ed, 2020, 41(3): 118-129.

EREE . T -0 )2 R D = T = BRGEHAN
PR IS 3 B R 45 RO HLEI BT 7E (D). 28 %2 1t AR
MK, 2021.

Wang Z X. Preliminary study on the mechanism of
dimethylglycine alleviating intestinal barrier injury in
broilers under heat stress based on intestinal-brain

axis [D]. Taian: Shandong Agricultural University,

2021.

[FriEmiE Z#747]



