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Research of galangin improving depression — like behavior in vascular dementia

WE:BH MRS RZEFELH/D RNA - 134 (miRNA - 134 ) 203 145 M g %
(VD) /NRAIMEREEA T i/ F AL H . F53% 4% 70 H C57BL/6) /NERBEAL 53
SR TFARLL(0.9% NaCl) ﬁﬁﬂéﬂ(o 9% NaCl) fEFIEA (25 mg - kg ' BHRE
F) PHIEAL(50 mg - kg ERZER) FEAELI(100 mg - kg HREE)
mimic NC 24 (100 mg - kg B H2EZE M mimic NC 15 nmol) .miRNA — 134 mimic
2 (100 mg - kg ™' B 22 H miRNA — 134 mimic 15 nmol) , FH:2 B SZI0 FI5R A
Uk S S T TR 8, Y IR ey MR Pt i ke A TN B B /AT, P S 9
T R A S SN KN miRNA — 134 7K, FH B A2 A% 1 IR R i RS A 2 1Y
R LR b 10 S 90 R i 2E ZR A e T 2%, R O B v R N 5 i T 8 M A
KEAKF. &R B FAH B A A 4= R A 3l a4 B 2
(105.32 £15.22) . (185.32 £24. 62) FI(112. 65 + 15. 08) s, E Ik AS Sl Hsf 1] 43531 S
(86.52 +£13.25) . (152.32 +22.22) F1(96.22 = 16.35) s, iz J5i B 7K F 43 51| 22
(32.65 +5.02) .(86.62 +14.32) f1(48.52 £5.55) ng - L™, miRNA - 134 A8t
FERAKOEA B 1.00 £0. 12 .2.32 £0.35 F1 1.21 =0. 18 {8 F A4 LAY 5
| 4. mimic NC #1 1 miRNA - 134 mimic 20 40 g U4 T R 4 9] &2
(5.32£0.62)% . (62.33 £8.65)% . (14.32 +1.78)% . (15.85 +2.22)% #I
(43.21 £7.05)% , 2 fih 3 (SYP) 5 [ AH XJ 3= 35 /K F 43 51 /& 1.00 + 0.18,
0.32+0.05.0.88 +0.12.0.82 £0. 11 1 0.30 +0. 05, 2 fil A 5C 5 4 95 (PSD -
95) R A XS F Ik K 45 2 1. 00 0. 14 .0. 61 +0. 07 0. 72 +0. 09 0. 70 +0. 08
H10.45 £0. 06, BAIH Y FiR IR A7 5 IRTARA LE, @il EH N FRfs bR 58
AU L, miRNA - 134 mimic 4119 LiA$845 5 mimic NC 2 FLE, RS 1T 12
SWHEGITFEE XL (P <0.05), it & RFZXTARE T IIH] miRNA - 134
FIk B A S Al AT AN B AR MR T, SR I G VD D BIABFEAT N .
KIA e B2 A A S s I SRR 5 AR s 1)y RNA - 134
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Abstract: Objective
improving depression — like behavior in vascular dementia ( VD) mice
through microRNA — 134 (miRNA —134). Methods Seventy C57BL/
6] mice were randomly divided into sham group (0.9% NaCl) ,
group (0.9% NaCl ) ,
medium — dose group (50 mg - kg™
(100 mg - kg™
galangin and mimic NC 15 nmol ),
(100 mg - kg™' galangin and miRNA - 134 mimic 15 nmol) . The

To study the effect and mechanism of galangin in

model
low — dose group (25 mg + kg~ ' galangin),
galangin ), high — dose group
galangin ), and mimic NC group (100 mg - kg™

miRNA - 134 mimic group
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degree of depression was detected by tail suspension test and forced swimming test; the level of corticosterone was
detected by enzyme — linked immunosorbent assay; the level of miRNA — 134 was detected by quantitative real time
polymerase chain reaction; the apoptosis rate of brain tissue cells was detected by TdT — mediated dUTP nick - end
labeling; and the level of synaptic plasticity related protein was detected by Western blot. Results The suspension
time of the sham group, the model group and the high — dose group were (105.32 +15.22), (185.32 +24.62) and
(112.65 = 15.08) (152.32+£22.22 ) and
(96.22 +16.35) s respectively; the levels of corticosterone were (32.65 + 5.02), (86.62+14.32) and
(48.52 +5.55) ng - L', respectively; the levels of miRNA — 134 were 1.00 £0. 12, 2.32 +0. 35 and 1. 21 0. 18,
respectively. The apoptosis rates of the sham group, model group, high group, mimic NC group and miRNA - 134
mimic group were (5.32 = 0.62)%, (62.33 £ 8.65)%, (14.32 £ 1.78)%, (15.85+2.22)% and
(43.21 £7.05)% , respectively; synaptophysin protein levels were 1.00 + 0.18, 0.32 +0.05, 0.88 + 0.12,
0.82 £0.11 and 0.30 =0.05, respectively; the postsynaptic density protein — 95 protein levels were 1. 00 +0. 14,
0.61 £0.07, 0.72 £0.09, 0.70 £0. 08 and 0.45 +£0. 06, respectively. The above indexes in the model group were

compared with those in the sham group, those in the high —dose group were compared with those in the model group, and

s, respectively; the swimming time were (86.52 + 13.25),

those in the miRNA — 134 mimic group were compared with those in the mimic NC group, and the differences were

statistically significant (all P <0.05). Conclusion Galangin may improve the depression — like behavior of VD mice by

inhibiting the expression of miRNA — 134, improving synaptic plasticity and inhibiting cell apoptosis.

Key words: galangin; synapses; vascular dementia; depression; microRNA — 134

1% P i 8 (vascular dementia, VD) & {X ¥ T Fif
IR DR R P DL 2 D PR 2 30 i ot 6 1 5 e
A TA KBRS , e P — R AT PEIA YT R g 2t |
HT L V697 VD 8977 206 8 IR I 2 M | s il G 26
s HPRREA RGNS VD R B R B R LM
iR R EEE R 2 —, RA PR BUR L AEE
FH A BEA HE 7 2 P Bz 40 M TR 8, 300 s 4 o 1
/N RNA =134 ( microRNA - 134, miRNA — 134 ) F 3%
FAAE T DR 2 TR 58 TE 4R AR B 8 R G
B B2, #0835 W0 8 LA R D) RE B is A
K, VST miRNA R S A
UG VD BIARIRE RS , 20200 o A4 R «B (nu-
B,NF - «B) {5 Sl e 8™ . A
WE9E BRI HT 7 R 22 R 18T miRNA — 134 52 2858
fil AT SRR VD /NIRRT R VR S

clear factor kappa —

RIS RF%E
1 ##l
) C5TBL/6J /N, UL 8 J& I i 18 ~22

g W B BT TR S5 s ) bl , s W) Al IE 5 SCXK
(1#])2023 - 0003, A= 5256 28 S M T 5 — R BE AR # 2%
Bt (S B S .20231223)

HRmERA mRER, A 25 mg, 4.
98.70% ,#1t*5-:20653 , 3 [&] MCE A w] 47", IR ARHE -

P21 Y4 {4, (hematoxylin — eosin staining, HE ) i 7 &, I
LA DR PR F] 427 s SYBR Green SEI 21
E R A B 5% ) )V ( quantitative real time polymerase
chain reaction, qRT - PCR) if # &, 3= Applied
Biosystems/\ w42 72

Y88 DXS -3DIC St e B, b RHA
BRZS w77 it s ABT 7500 52 I ¢ 't R i 5 45 T4 s 1
( quantitative real time polymerase chain reaction,
qRT - PCR) 4%, 25 [E Applied Biosystems 7\ &) 7= fh;
MODELS50 474X , 26 [ Bio — Rad 458 7%
2 LWHIE
2.1 REEST

FHUUM 25 5 50 ok P 28 125 57, VD /N BRURERL, AR
ANBRESE 12 b, B EPOK /N BURRIBR S, SOV EMOZ [
TEG Bl o3 2 M i UL -5 M L 5 AL Ta) £ UL )
Bt , 20 B XU S5 Bl , ) 5 4 22, % i I e AT XU 5
GLBIIK 20 min J5 PR T, S RS 4 A o PR A0
RFARE R SRSk, A, MR R 245 .
2.2 HAESBRHEHE

H CSTBL/6 /N L BT AR BRI A
FRL R AL ) 2 mimic NC 21 F1 miRNA -
134 mimic 2, 445 10 Ko BT ARH /D W H 5=
0.9% NaCl,3%E2E 7 d ;8RN B A ) J5 0 S 56
i 0.9% NaCl, 227 d3 A% b i) & 2/ B AL
G4y B 25 .50 F1100 mg - ke ™' 5 B E R,
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FER 1R, 5227 dymimic NC 21 Bl 15 a0 J5 3]
i % 7 B mimic NC (15 nmol, 6 pL), F# H
100 mg - kg ™' = R ZEREW, R T K, LT d;
miRNA — 134 mimic ZH /)™ b3 A58 2 e XU A =2 33 5
miRNA - 134 mimic (15 nmol, 6 uL), F # H
100 mg - kg™ R R B R 1K T d,
2.3 Morris 7K B LI & A/ IA N T aE '

W ANIENK A FITE IR K, 7655 = FR i
ERAIKT 2 em BP0/ T & A i T 525, Y
Grd d J5 BN ] BE A KR E R BE R B
/NI ZAHRIA - 65 I T B I ) (TR R 0T ) L Jh
PP BRI NGO 5 UEO 5T S 45 B I A
2.4 BEFHRAGRGHKEIRRNEENRIEE"

/NGB AN Bl A] B e s BR K- 40 48 7
/N R 2 om A0 E B/ BUEHE T 55 m
20 em4b, e /N R A S A, HF /N BUE TK R
25 CHIBEESHT (25 em x 10 ecm x 15 cm) H7, 5834 /N R,
iFPk 6 min, MEHC )5 4 min N/NECRIFA SIS E,
UK AN Sl 8] 5 2 46 SRR B 5 TR AH G o
2.5 $HiESEIE (nest building test, NBT ) #& il & 25 /)
RITERE

BN BB AR 5%, BB N A SORE, T 8ORE E i
5 em x5 em WRRAE, (/N BLE HITES) 24 h 5 A8
ISR/ BLEE O, 4 BROCER [ 8 ] 7 e A 7140
2.6 qRT -PCR IHHMEZFHNRBEEAHAR
miRNA -134 7K

PRI B T2 2B A RNA %555 55 cDNA
R £ B SR HEAT qRT - PCR.95 C 60 5395 °C 40 s,
55 °C 355,72 C 90 s, ff¥ 40 ¥k, UL U6 RNZ,
27 miRNA — 134 R0 38K o
2.7 ELISA #iU&E/NR i85 H R o 5 BER 1K iE
KE

BN U S ALSUE , T 4 °C 020 min 5L

F1 FA/DNRUKEE LRI (2 £5)

THR 4425 0 0 16 B3 45 20 3R 5 B il L IL - 6.,
IL — 1B F1 TNF - o /K-,
2.8 TUNEL SZ3#il& 48/ R inA K mpE T %=

N B S R A 5 D) B, i i 20K, 4% TUNEL
A G 2P B T TUNEL J8 T3 5, 2 M 05 T
=g CAl R T & ook 5 CAl X &
TCRBCE x100% ,
2.9 ZEAQJRENiE ( Western blot) S2I8 4 7l & A/
DAL R AT EMEEXE /KT

FH RIPA 2865 52 O/ BRUHE Ey 2H b G 1,
VR =B GNP RV tix iy s = DY LB
3 GitEaE

JH SPSS 26. 0 B A A7 43t o Mo IR PR
x x5, 2 AU LU R ST REAS ¢ Rp iy, 22 401 () bl A
FHER BRI 2R 5 25 7341

# X

1 SREZX VD /RGN

1R T AR HE 15 25 5 0.9% NaCl; K HY 20 3 15 25
0.9% NaCl; fIk, v & ) & 4 7 7l 45 7 25,50
100 mg - kg ' B E 32 ; mimic NC 20457 100 mg - kg™
B B ZZ A mimic NC 15 nmol ;miRNA —134 mimic 2H25 T
100 mg - kg ™' 3% ZA miRNA - 134 mimic 15 nmol,,

BRI S BT AR 2H A, 6 sl 5 AR S S I, 2
6 W B R CF & 15 B R 2 B R AR (2
P <0.001) ;% . Hfr ) S 20 SRR A AR L , 26 akEvE AR
S B WA, 28T 5 IO 50T 6 15 7 I [ 1 B
(P <0.05,P <0.01,P <0.001), WLFE 1,
2 BRZEZEX VD /NRINEEIT AN

BOARIZH SR T AR A AR L, A& BB AN Sl B[] i vk AN
B IS (] 1 R 5 P K P-4 B S 3 BT 243 B 8 A%
(¥ P <0.001) % . m Ml 20 SEAYAAR L, B 2

Table 1 Comparison of water maze experiment in each group of mice(x +s)

Dose Escape latency Platform crossing times Original platform
Group n
(mg - kg™") (s) (times) residence time (s)
Sham - 10 22.85+3.88 12.50 £1.95 58.32 £6.62
Model - 10 38.65 +5.01*** 5.30 £0.74** * 32.41 +4.85***
Low — dose 25.00 10 33.33 +4.41% 7.80 0. 95**# 40. 58 +6. 66™
Medium - dose 50. 00 10 30.15 +3. 88" 8.90 +1. 20" 44.85 £7.01%

High - dose 100. 00 10

25.21 +3. 46"

11.10 1. 85" 52.55 +£8. 35"

Sham group: Gavage with equal amounts of 0.9% NaCl; Model group: Mold and gavage the same amount of 0.9% NaCl; Low — dose group: Gavage

25 mg - kg ™! galangin solution; Medium — dose group: Gavage 50 mg - kg ™! galangin solution; High — dose group: Gavage 100 mg - kg ™! galangin solution;

Compared with sham operation group,

*** P <0.001; Compared with the model group, *P <0.05, #¥P <0.01, *¥P <0.001.
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Table 2 Comparison of depression — like behavior and corticosterone levels in each group of mice (x +s)

Group Suspension time ('s) Swimming time (s) NBT score ( points) Corticosterone (ng - L")
Sham 105.32 +£15.22 86.52 £13.25 4.20 £0.48 32.65 £5.02

Model 185.32 £24. 62" * * 152.32 £22.22* " * 2.10 £0.28* * * 86.62 £14.32* "%
Low — dose 160. 05 +20. 15* 120. 11 +16. 627 2.50 +0. 33" 70. 85 +8. 65
Medium — dose 133.56 +19. 56" 105. 62 + 15, 25%# 3.10 £0. 45 62.56 £7. 08"
High — dose 112. 65 £15, 08*** 96.22 +16. 35 3.80 +0. 52%# 48.52 +5. 55"

Dose and n refer to table 1 ;NBT; Nest building test; Compared with sham group, **

###p <0.001.

®3  FA/IESHA BN R (L) FEIRSER T -

* P <0.001; Compared with the model group, *P <0.05, P <0.01,

a( TNF — o) K (5 £ 5)

Table 3 Comparison of levels of interleukin (IL) and tumor necrosis factor — a (TNF — «) in hippocampal tissues of mice in each group

(xxs)

Group n IL-6 (pg-mg™") IL-1B (pg+mg™") TNF - (pg - mg™")
Sham 10 31.12 +4.12 49.62 +5. 88 50. 62 +6. 98
Model 10 66.85+7.35% "~ 98.62 +12.05* * * 85.63£9.45 **
High — dose 10 48.63 £5, 25" 53.56 +6. 65" 63.56 £7.05*
mimic NC 10 50.55 +6. 11 55.56 +6. 62 60.35 +6.98
miRNA - 134 mimic 10 60.98 +7. 6544 79.65 +8. 62444 78.95 +8. 18444

mimic NC group: 15 nmol mimic NC was injected into both ventricles, and 100 mg - kg

group : 15 nmol miRNA - 134 mimic was injected into both ventricles, and 100 mg - kg~

factor — o; Compared with sham group, *** P <0.001;

24P <0.01, 244P <0.001.

ANBfyEsta] 3K AS Sl s ) A0 Rz S5 K S H B R
NBT /43448 5.7+ (P <0.05,P <0.01, P <0.001) , i,
2,
3 BREZREX VD /MRIEZHLF miRNA -134 K
\,Ejur]

RFARL AR ALH) AL 79 8 4R 7
2H miRNA — 134 1 %F 235 K40 518 1.00 +0. 12,
2.32+£0.35.1.96 £0.25 1.52 +£0.22 i1 1.21 0. 18,
BRI SR F AR ALAH L, miRNA — 134 Hf X} 32 K 7K
B TR (X P <0.001 ) 5 1% o | e 77 4 2H 5 AU 2
AH H, miRNA — 134 A X} 3¢ 35 7K °F 35 B & F% (%
(P<0.05,P<0.001) .
4 FREZET mRNA -134 & VD INRAIEKF

BRI S5 FARALE, A/ % -6 (inter-
leukin —-6,IL -6) 140 /f84" % - 1B (interleukin — 1,
IL - 18) FR IR FE A T -
TNF — o) /K V258 8 T 5 (35 P <0.001) ; = 71 &2 41
SRR M EL,IL -6 1L - 18 il TNF — o 7K1 85 &,
FEAK (P <0.001,P <0.05) ; mimic NC 415 &% & 41
A, IL -6 IL — 1B Fll TNF — o ZKE TS B i3 25 5 (3

o (tumor necrosis factor — o,

P >0.05); miRNA - 134 mimic 25 mimic NC ZH A
Fe,IL - 6, IL — 18 Il TNF — o /K V¥ B & I &

(P<0.01,P<0.001), %3,

Compared with the model group,

~! galangin solution was administrated orally; miRNA — 134 mimic

! galangin solution was administrated orally; TNF — o: Tumor necrosis

P <0.05, ¥ p <0.001; Compared with mimic NC group,

5 BREZRED
HAAT

BRFARE BRI 555 & 4, mimic NC 21 Fl
miRNA — 134 mimic 41 #4940 ff 8 T2 % 70 5 ok
(5.32+0.62)% . (62.33 £8.65)% , (14.32 +1.78)% .
(15.85 £2.22)% F1(43.21 £7.05)% , FEAIZH 518
TARAALL , A JH T2 B B T (P <0.001) 5 55 5
WA 5 B A M e, g R T R B B RE IR
(P <0.001) ; mimic NC 20 5=l A e, TR0
AR 2% (P >0.05); miRNA - 134 mimic {5 mimic
NC ZHAH L, 40 M 08 T3 B BT hs (P <0.01)
6 BRZEZIEIT miRNA —134 3T R T MHEHEXE
Bk T

BRI SR T ARAA L, BRZEfih R (synaptophysin,
SYP) .5 i #H 5= &5 FH 95 ( postsynaptic density protein —
95,PSD -95) #& otk R E H ( neuron — specific
nuclear protein, NeulN) | J§iifi 4 #4145 5 7% A 1 ( brain —
derived neurotrophic factor, BDNF) FIf 4 E 5 H -3
(neurotrophin —3 ,NT - 3) £ [ AH X} 3k K7 ¥ 9] {2
FEAIK (4P <0.001 ) ; 5 7 5 4H SR RLZH A L, SYP,
PSD —95 NeuN ,BDNF I NT -3 25 [ HI X} Feih K P+
W FF5 (P <0.01,P <0.001) ; mimic NC 21 5257
H2H Hb#:,SYP .PSD - 95 NeuN . BDNF 41 NT -3 2

& miRNA -134 f&] VD /] ER fi 2B 27
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F4 FA/DRRMER(SYP) RAMAAKER 95(PSD -95) M et E H (NeuN) K MERIZE IR 1 (BDNF) Figh 4

FREE -3 (NT =3) AR KRB LR (2 £ 5)

Table 4 Comparison of protein expression levels of synaptophysin (SYP), postsynaptic density protein —95 (PSD —95) , neuron — specific

nuclear protein ( NeuN) , brain — derived neurotrophic factor (BDNF) and neurotrophin —3 (NT —3) in mice of each group (x £s)

Group SYP PSD -95 NeuN BDNF NT -3
Sham 1.00 £0. 18 1.00 0. 14 1.00 £0. 17 1.00 £0. 15 1.00 0. 20
Model 0.32+0.05%** 0.61 +0.07*** 0.21 +0.03** * 0.51+0.06*** 0.42+0.05%**
High — dose 0.88 £0. 12 0.72 +0. 09* 0. 68 0. 08"** 0. 80 0. 09*** 0.75 +0. 09*##
mimic NC 0.82 +0.11 0.70 0. 08 0.64 £0.07 0.84 +0.12 0.79 0. 11

miRNA - 134 mimic 0.30 £0. 05224 0.45 +0. 06424

0.34 £, 05444 0. 60 £0. 07444 0.48 0. 06444

Dose and n refer to table 2 ; Compared with sham group, *** P <0. 001 ; Compared with model group, *P <0.01, ** P <0. 001 ; Compared with mimic NC

group, 4P <0.001.

AR IR KF Y JE ] 8. 25 5 (3 P >0.05) ; miRNA -
134 mimic 21 5 mimic NC 4 [ %, SYP, PSD - 95
NeuN BDNF FI NT -3 £ [ A 23k 7K F- 1 B i AT
(¥ P<0.001), 034,

oo

R LR A S REN LAY, A
PR PIMAERGEEREEH, AFRER, &R %E
FHA BE PR, RRAE 0 H] A WK, 80E
SARAT R R TR R A B S R 1 — b, B R
WeRE 3o R AT R A U b 2 oT AR B ) RE S OB AR
miRNA - 134 YEM & R G FR S e e ak S o fil 9 |
WL B S R RSP AR
T AR /N B TR AR L A8 R S g B[] R Tk AS
i [ 2 B 5 4 0, B2 SRR AN miRNA — 134 7K 571 fg. [
%, ZE BT 5 B T 5 457 B3 Bf (8] NBT 34335 B i
B, FE e B2 KA VD /NI DA 00, i
PEREEA TN, PTR80S il miRNA - 13435528

AR, PVAR S IL -6 Fl TNF — o S5 R
FHEIN, Z R0 B 2 A B AR (IR A P R - R Ak
R FE 18, T O IARAT A o ASBFTE Y,
KA IL -6 IL — 18 INF — o 7KL S A T35
B REAIG, 7R BE LA b b miRNA — 134, 175 S A f2 45
UL R R ZER 0] i N miRNA — 134 363K 0845 %
i SN, PN L R AN YR T, WG VD IIAREEA T Mo

T 35 5 5 ik T 9 S A AL A %, 5% ik T 9
P 20 200 6 [ 11 34 o 2 5 B T 9T A
FER B, PR/ B 5 28 fih ol B Pk sz 31 L AR BT
H B R4 SYP PSD — 95 NeuN .BDNF #il NT -3
K T, 76 B3RS 9 miRNA - 134,
Gl SAMEAE SR K- Y B B RIS R R 2R
FIRE L T  miRNA — 134 38 58 b 25 58 fish m] 98 % g

2 VD /NIRRT
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