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Neuroprotective effect of Anchusa italica from different habitats on

HT-22 cell injury induced by corticosterone
CHOU Lingyunl" ,CUI Qindanl“, LI Jun'",TAO Hao"™,HUANG Xianju“*, ZHANG Zhao®

(1 South-Central Minzu University, a. School of Pharmaceutical Sciences; b. Experimental Teaching and Lab
Management Center, Wuhan 430074, China;2 Department of Anesthesiology, Union Hospital, Tongji Medical College,
Huazhong University of Science and Technology , Wuhan 430022, China)

Abstract Based on the traditional clinical efficacy and modern pharmacological research of Anchusa italica Retz., the
pharmacological effects and material basis of Anchusa italica Retz. were studied systematically by constructing an in vitro
depression model. The chemical constituents of total flavonoid of Anchusa italica (TFAI) from different habitats (Xinjiang,
Pakistan, Hainan) were detected by high performance liquid chromatography (HPLC). The hippocampal cells ( HT-22 ) were
used as the research object, and the nerve cell injury model was induced by corticosterone. The effects of five kinds of Anchusa
italica Retz. on the viability of HT-22 cells were detected by MTT method, and the EC,, was calculated. The results showed that
TFAI from different habitats had no obvious cytotoxic effect on HT-22 cells at a concentration of 500 wg/ml., and had a
significant proliferation effect on HT-22 cells, and had a significant cytoprotective effect on hippocampal cell damage induced
by excessive corticosterone. Compared with the flavonoid content and EC, value of 5 batches of Anchusa italica Retz., the
flavonoid content in Anchusa italica Retz. from Hainan was the highest, and its EC, value on HT-22 cell proliferation was the

lowest, with a high effect value. The results show that the five batches of TFAI extracts have a protective effect on corticosterone-
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induced HT-22 hippocampal cell injury, which can increase the viability of HT-22 cells to varying degrees and have a

significant neuroprotective effect.

Keywords Anchusa italica Retz.; depression; HT-22 cell; neuroprotection

Yk B IR 25 20 75 R 5 RORME W) R KON A R R
(Anchusa italica R etz.) B 3 38 5 (Orage officinales
L) BT o), XA & 100 | m AR, W T
(A N e A [ T3 A= R 24 i b o ) 2 5 2R 24 0%
W A R AT BRI K Ay A B Y B AL
BYEEA = AP, R A 2
P PR RS BUR PR O B NG SR IO A AR
LA W R I B 2R AL S W e A A B A AL
M, FEA A TR EAEE R L ke T

T Eh (A2 M A 2 ) AR 2 AT Y
FEEIZ — o 32 B L BR AR L kT B 48 1Y
P T 5 1C 12 . Bk BR 22 (IR 5 2R B, i B 4
25 ] VR T P2 FIORE PR T k45 I AE
PSR R WY, B 2 ST 0 R P O AR S5
PR AR PR 1) T PR R O Rl e 22 1 S A R 2
TG N Fe - 2 A - B E B BT (HPA) il , DT 2 3K
HPA Bl D) RETTHE , N bR K B 2 K F R
S E P TTH . R S — Ao R B L T
BLECIR ST HPA BSOS J5 R B o IR, B Jo B 25
T B T S ORI S 2 e AR SR, AT
FCAR . R ASBIFE SR Y e B 5545 £ HT-22 40
JL R A S AR AL

S H B IR RS 24 5R) (Abnormal Savda Munziq,
ASMq) s —Fh 4t B R R G B 2y, )iz F T 1Bl Fi
TRYT A TR | AVREAE W PR AL IZ B A 2
A WEFEIEN] ASMq AT I8 8 P AN ] FURTRIEGS 5 1Y
FIAR/IN SR £5 EFTIARAE AR , 10 25 75 & ASMq Jir
FHY 13 FPE I 2 — R RO AR T I ARE
b 78 O AR 25 W s . AR (R AR AR B -
IR 2545 ) g 4 AR T BRI 32 SR EE 1 B 30
HAH A4 A [ N2 50 A0 O T AR AN R
A5 AU AR A R A W 2 AR
V=S 77 1l Gt ¥ i P L BE J0r 3H) /) 2 75
T 3 HPLC 32560 e v i) B R 286 Ak 2 il 70 A7 %) EE 0
BT, I LEHOA [] 7 Ml 2 75 0] B 5 75 5 HT-22 44
LA SMIARIE AL (1) LA VR

1 #REFE

11 kF 5 Es

FH B (72 [ 3R 5 Supeleo) , DMEM $%5 55 %k (36 [5
Gibeo) , JiG 4 ML3E (WM AU WrRkE ) , — H 3N
(BT 1), Je 25 1 7 (725 BioFroxx) , MTT(Biosharp
A,

TR K I3 (IR TR ES )  JE K2 H
FLA5 58 (SHZ-D AL, g DU ) , L+ K°F (AR224CN
A, R H AR ) AR RS A (HF151/212 81, 538
MR, 8 E 5% (BDS15010073 K, 5 PR
FE) B HL(DMO0412S | 25 [ SCILOGEX) , 4
PR AR (1510 78, S EIFEBR ), R0 A 33
(120074, 36 ELHEAR).

1.2 Z5HFsRiE

AN [ 1l X ) S b2 7 AR ) . A v ™ 3
ASEV, AR =S 4 0 Sk €30273307 (1 307) 5
30273308 (I 5 308) ;30273309 (I 5 309) ; EL 3
Wraa g = 1A e S0k £ 20220822 5 8 58 7 14
HEVK A5 A : 22021901 /) 4= B 2880 v 25 R iR
YW BT A1 FRWS BIFSE D3 S 58 M IE i
1.3 ZRRaEEsF

HT-22 400 [ it B )5 AR P8 w20 8 5%
TE A 10% FBS Fl 1% (1) 75 5555 2 1) DMEM 35 % 58
o B ANILE T 5% CO,.37 CRYTE RIS FE A8 i 35
5 40 M B 5 3K 80% ~ 90% , FH 0.25% Ji & 11 il i 1k
AR
1.4 EWHE
141 HAREMER

W AR R A B RO T (65 H ) |, 43l i
HGE M AR & T 3R b A KA SR sl H i
fils B NGB A5, T s T SR R K Hh (1 21
UL .

142  FAILTFAL ¥ 6985 541

AR 1 I % B BB B i I < 8 AN TR
7 A S 1 A ORI 0 (65 H ), FREBGE B
KR KT 9 20 55 4 BORE SRR EE A, 1 65
H i , 585 1 20 %5 25 14 8 52 14 80% L BEAE M1 451
PR E 2 he A5 OB R 08 S i i 7R Ak 4,
D101 KALI figHe £ 1 7K (0:100) A9 LG BE I , et



170 g RO 4l CFL ARl

545 4

SHARFS , 35 L DR, Ve bE 451 2l & B 2 K
(100:0) , Yk Mi 5 AR B W 5 & FF Ve W, 7
60 “CJHE % 76 KI5 R W 4 , 45 C .25 T, 15 5
TFAL A3 [ 25 i) (2020 ) 45 17, SR FH AL E Y
NaNO,-A1(NO,) ,-NaOH . 2 75 % ot TRAT $2 5
Yyrb g s

PR IBGE f - 3 FORD 4R U 1 T K, T 80%
FH 9 i O 7 B T8 75 30 min Ji , T 25 mL 2
T E 25 A3 W R 25 )5 VS 1 mL,
0.22 pm P8kt P8, T 5 22 5 80 A 2.3 (HPLC)
BT AT (R 1).

1 FAHETEALRE S A8 B S T 7 i
Tab. 1 Preparation and total flavonoid contents of five batches of

TFAI samples

B J R g PEBCR% B %
B 50 14.88 24.94
T LT 50 16.52 13.99
1555 307 50 13.20 27.72
1675 308 50 16.74 30.31
16 5 309 50 22.52 21.45

% S il C (B 3% A (250 mm X 4.6 mm,
5 wm, ZHEAE) , DA 1 mL/min B3R HF 10 wL B S
ABREERSGE . AE25 “CT T A(0.4% BETRER /K )
B (FH B ) V9 o s 300 R A7 60 B R G . 6 BE R 05 O~
40 min, A/B(65/35,viv) I ZEAE A0 A/B(35/65,VIV) 5
R K 2k 254 nm.
1.43 MTT#R i iE A

ML 2 P b PR S, 3 5 WS W, B AL
A 5MTT s 373,37 O F 4 WG 32 L2 R
FEW, A 150 L (9 DMSO ¥ il 45 i, 8 2 bR X
TE 570 nm P F I R OGREE
1.4.4  ZBLTFALZR B xF HT-22 2m i 3 5.4 A 49

¥

P4 TR B A K AT HT-22 20 20 T 96 LR
R A NG BE AR KRR JE L, B 1~1000 pg/ml
VI BB S 0 A AR O, 25 2 85 9% 24 b, AT MTT
R A6 U HEAE 570 nm A B WG RE , 1545 24 e A
M 3% 71, I FIH GraphPad X Fil analysis-transform-
ALtk [R5 43 RIS TRAT Y EC,,.
1.4.5 & B s A 3 B IR B I ik

JH &4 109%FBS 1 DMEM ¥ 37 52 ] 5% 40 it &
T, LA X100’ mL 43l 55 22 96 FLAR H , B TR 374
HR Ak SR8 IR A AN I E 1 5 31 80% A= AT I, I
200,300,400 .500 pmol (1) 7 Ji I 75 51 T 4 it 24 h

Jei BRI A B T KV A O 2 Rz o R i A e A
1.4.6  TFAI T FR 5T & F R 3F 5 HT-22 8 J 51 4% 49
EAL]

Fie L RTESS S, IR R 200 pumol A 7 T
5 HT-22 4} 24 hAE R BIAM: . i i3 ik %%
BE4ERD T 96 FLARKE 35 12 h ¥ 44y (1) 1E 3 %F
B8 (Control ) 4H , (2) B I 2 . 200 pmol HY B J5 R % &
HT-22 41 if1 24 h, (3)5 LUK TFATAS [A]5) £ 20 (7.8 125-
250 pg/mL). 25 T AR I B 259 T4 h )5 , Bkt
LR FE R 200 wmol 1Y Kz Joi A 3 W] 5% B HT-22 241 fifg
24 h B 250 5 S L AR L H R 1.4.37 5 1k  MTT 1%
A6 0 248 3% O, AR R 570 nm AE I E AL O
JE I 20 B A AR AT R
147 %tk

25 R LS E (Mean ) £ X bR iE 1% 22 (SEM)
Fon A AT R B W e it 4 At 248 GraphPad
Prism 7.0(CraphPad Software , San Diego, CA, USA)
7. 5ot B R o K 56 R B 285 254656, P<0.05
GOV E N -8

2 SCIGZER

2.1 MABMEE

AT LR R R S B e, T
R A A 1. R SCERS H R A RO R R
ERZW, HZ Lo Mo g . A ™= 4
TR UL RE AN, R AR 2 S A A e R
1L, Z WS HE Mo S, v] W AR &
R YE R R P, D UL A RN AE R R 1 R A T R
KA AT DL RELA A, AN AL, (AR AR R,
2 UL N3G R , /0 DL A6 A L R0 A 28 G 5 i s ™ 2
T B R TR S A R A 3R B A AN L L SR
IRE, Z2 WAGHE S48, /0 DA 20 LRI 752 i , i R H vl
INHGE S , P E WE DL U 7 Y B A
2.2 FEHAL TFATAREIE 5> 3 EE 43 47

Atk 2 B B %) e ROOR (3 R A A 2 i
71N .38 A o R L 1) R B RS T X6 H e
FALE W o7 & e, ot A& B4 ey h
) BT 5 2 AN 2 BT s . LV RS 307 A3 AU
VAR T LA, PRI A RO o i AR IR
THABL MR 7 = W2 Lo & m AT, I 24
P b T LR A



55 2 4]

Hve A AR AT RO S BT S HT-22 48 45 47 ) M 22 (4P AR T 171

REGH

T

(a) CLFEHHH 7=/ 1 B

(b) R

(OF [F e iy -A

P AR ROROR B E

Fig. 1  Microscopic identification of Anchusa italica Retz.
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