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B E BRI % B R/ AR BT IR fa e AR AP AR R R LT Re AL . ik JRARET A SD KRR R R 4m e
B39 KRG AL A B A BV TR AT LA (R H T, 10 pmol/L) VAR Je ik 23 BAK P .3 /)& 48(1.,10,100 pmol/L), iE
WA A A 2T R AR 1000 pL, 4425402 T A4 R 2 40 R A5 AR 4 1 000 uL. FROEF 251, H A &4 dm i3y KR B
F B/ B EFLNN R/ EEFEEER . BRJE, KA & A 4a e P SUER L 255 (LDH) 49 A8 b2k 5 5K 8 va 9 48 S 2
AL ) 2 AR R Fy 5 R BB S 5 R TR SE S A dm A P KB 8 B & 4 (AQP-4) | & m i/~ F 6(TL-6) \IL-1B I & R SL B Fa
(TNF-0)#94-%, £% .5 E% ks, B A 20 40 i LDH A8 5838 % VA & AQP-4 . IL-6 . IL-1B . TNF-a# &3 B %7+ 5 , e jeAn
& N BEBAR(P<0.01), SHAA A kER, K25 25 40 4m i, P LDH #8085 F A & AQP-4 . IL-6 IL-1B . TNF-at9 423 25 T %,
AR A ¥ I & (P<0.05 R P<0.01), #5it:4n3 L% B 7TV R AR JLAR 45 A2 2 S iR an J 75 ), * T8k BV A 5145 2
TG G IR 4m B B — 69 AR AP AR R, LAY R A ST 4k 5 3L F 38 AQP-4 A2 TL-6 . TL-1B \ TNF-a.é 5 b A % .
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Protective Effects and the Mechanism of Anemarsaponin B on Hypoxia/reoxygenation Injury Astrocytes
DING Ling', HU Yi*, LIU Jie', AN Ruidi’, ZHANG Zuowen' (1. Dept. of Pharmacy, the Central Hospital of
Jiangjin, Chongqing 402260, China; 2. Dept. of Gastroenterology, Chongqing Jiangjin District Central
Hospital, Chongging 402260, China; 3. Medical Insurance Office, Gansu Provincial People’ s Hospital,
Lanzhou 730000, China; 4. Dept. of Neurology, Chongqing Jiangjin District Central Hospital, Chongqing
402260, China)

ABSTRACT OBIJECTIVE: To investigate the protective effects of anemarsaponin B on hypoxia/reoxygenation injury astrocytes
and its possible mechanism. METHODS: The primary astrocytes of neonatal SD rats were cultured and identified, and then
randomly divided into normal group, model group, positive control group (nimodipine, 10 pmol/L), anemarsaponin B low-dose,
medium-dose and high-dose groups (1, 10, 100 umol/L) , respectively. Normal group and model group were given complete
medium 1 000 pL. Administration group was given complete medium with relevant medicine 1 000 pL. Except for normal group,
hypoxia/reoxygenation injury model was established by oxygen-glucose deprivation/reperfusion in other groups. After
reoxygenation, relative release rate of lactate dehydrogenase (LDH) in cell was detected by colorimetry. MTT assay was used to
detect the relative viability of the cells. The contents of aquaporin 4 (AQP-4), IL-6, IL-1B and TNF-a in cell were measured by
ELISA. RESULTS: Compared with normal group, relative release rate of LDH, the contents of AQP-4, IL-6, IL-1f and TNF-a in
cell were increased significantly in model group, while relative viability of the cells were decreased significantly (P<<0.01).
Compared with model group, relative release rate of LDH, the contents of AQP-4, IL-6, IL-1f and TNF-a in cell were decreased
significantly in administration groups, while relative viability of the cells were increased significantly (P<<0.05 or P<<0.01).

CONCLUSIONS: Anemarsaponin B can significantly decrease cell injury degree, strengthen cell viability and protect hypoxia/
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reoxygenation injury astrocytes to certain extent. The effect

w R FALZGIN AL BFTE T I 2GSRI PR 2GS
023-47225178,, E-mail: 626654306@qq.com

#BEVEE R FARBRIE A WFSE 5 1 < 1l 00 22 Rk
WAL SRS HET2TT . B :023-47217495, E-mail : 396096156@

qq.com

- 488 - China Pharmacy 2019 Vol. 30 No. 4

may be related to the down-regulation of the secretion of
AQP-4, IL-6, IL-1B and TNF-a.
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FEIFRIEZ — , B EURE IR 20T F 25
U XK M I PR R 2R AR bR ik 45
TRIT I ARSTRCA BRY S ORI K i
BT HRIPR MRS Z — AP E RS
(CNS) Hh, B TE Je Jo7 240 B A S 5t fi 22 04 1l 28 M Jo 4
JifL, FAT PRI A A 20 S A 2 R ST RE, T
VE SRR ST FPAR M (I s T /Kl 18 2R 11 4 (AQP-4)
S H BT B ST 4 L 53 WA P — 2 15T, R IA KO Rl 5%
M 240 R 7K 2 A 5, 5 K e ) 2 A 2 DA 505 [
A W98 & B, A A e ot/ P A AT I, R 2 2
(FZ N BT R ST AN ) 7 Az ) R 9 i DR [ i 2R
FEH Fa(TNF-a) . FAAHHEA 2 6 (IL-6) 5] 7] 52 0 i 7k
PITE 5 & Y, JF Al fiff AQP-4 1 %3k, i — b
K i, pl AT D AQP-4 K2 AH G 48 i KT AT REAE
K A e F s R b R AR

HVEE BT R A A B ) R BE (Anemarrhena aspho-
deloides Bge.) THHR 281 B 4o v AR 4T B
Ry FEEEE RS, B B R A L B g Tt
TR A IR KM IF LB, Rk, A
Y AR/ 2 S A0 BT I IO A e oA o G2, S s A R
A B X H AQP-4 I IL-6 \IL-16  TNF-a % H (2, 1)
AR RABE A B XA S A A R E R L LA
3 Ay i ke ot/ P T B BRI TR T RT R
1w
1.1 {488

Heal Force %Y 41l ff 5% 55 56 (1 A= W B2 97 b4 478 G
A PR/ ) s HEPA Class 100 B 5l 45 1% 3541 ( 22 [ Thermo
Fisher Scientific 2y 7)) ; CKX41 R3] B AH 22 T s ( H 4
Olympus /A 1] ) ; TGL-16G % = 103 R 2501 ( H 4 Hita-
chi A H]) ; Synergy 2 BURHRAY (3& [E BioTek 24 F] ) ; TXT3
T 240 it 0 ML (A 5 7 B 58 A SR A R A R ] ) 5
NRV-200 FIFE PR ( 1 pg R S g &= 5 A R A o
12 RS

AR AT BIERZS (B E AR A BR A,
520160926, 40 . >98% ) ; J& B b - VE SR (5 5
4 W 257G FR S W)L 41652 20170105, B % - 50 mL: 10
mg) ; P B I AR (MTT) 50 CBMIR e b2k,
451 161201) 5 0.25 % [P 1l B IR Eh 22 vinl (PBS , 26
[ Sigma 23wl , pH iy 7.4, 1t 543 % & h0032 . h0012) ;
DMEM/F12 5353 (3£ [# Gibico 23 7 , 1t 5 : h0010) ; i
A iy 5 M DU 255 A2 9 TR A RE A BR A /)L 35
HB0204) ; ¥L 12 i & i (LDH) i 7 & #1 AQP-4,IL-6,
IL-1P . TNF-o i 5% b 5% W B 2 (ELISA) 35 &5 (R ot
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AN AY) TR ST RT, S KK R A1003, AOLOL
A0104,A0106, A0107) ; SAT /)N LK 5T 21 4k PR M 45 11
(GFAP) —¥L . & R R 9O 2 (FITC) bRicd £ i
5 I L (32 [H Abcam 2\ H) , #t 5 43 il A ab7261
ab150078) 54", 6-1K Pk-2- 4 S w5 |k (DAPT) JL e (V17534
= REYFEAREG AL LS : C1005) ; 7% b Earle” s *F
#5815 W (EBSS) A 75 1 EBSS ([ 245 4 b 245 A
BN 7], pH 43 9 0 7.4, 7.3, 41 54K ¥y £ 20160719,
20160712) ; —H FAR (DMSO) ZER_ 55025 Ry 44l , K hy
alivgoK .
1.3 zh¥

SPF 2 Ik SD K B, 8 Ak 48 h N, fh R S A K 2#
S O SR AR [ AR 7 VR R UE S : SCXK (i) 2012-
00017,
2 FHik
2.1 BFERHFESD KREMEK RMAMAEES A4l ER
2.1.1 JsREESR FMESCER[ 147 AT UG IR . i
A A8 h N AL B, TSk (HBRUIG SR 0 T AR I, 75
KR 2 I PBS UG , BT iR g= LA, BY#E,
A 2~3 5 R R 0.25% 2R 11§, F 37 °C FiH4k 15
min J5 , SRR 58 A B 3R 5L (R 10% i 28 i 1
DMEM/F12 #3373, T [/ &1k 0 5 24 200 H i, 1 000
t/min £§.0> 5 min, 325 FIEW, UIHE LLE 58 i R AL
B AUAT UE AR AR . RS R R R
R RPN MR , $5 4 2x 10°4>/mL A4 35 BE 3 b T 3%
BB M, T 37 C 5% CO A 55, THMG
9 1~2 d S FR 5 B fe B ) B4 2 R I R K R
AH 22 BB R AT A
2.1.2 diffizlift  FRaniE I RS (RS 7~10
d) B IHE TR, T 37 °CF L 250 t/min 3§ % 24 h;
723 FIEW, FH 0.25 % AR B AL, LA 1 000 r/min £5.0
5 min; 7% FIEW, DIEAE R 2 R ELE, T
37 °C 5% COSEFA P URELIE IR . Tt S AN i 4l B
AR A, T AR
2.1.3 AL BB IR 14 d AR AN, FE 2B 5
5, I PBS ¥k 2 1K, 0.25 % IR A P B Ak B 2 2 i )
B3 5 FH 56 A2 5 SR LR W A, IR B (W FT At it
W, A R RN 2 5 Ah 2 R R, T 37 € .5%CO.
BEFRAA P Ak SR IR o AR 5 B A 22 0 S LB 4N g
ARSI B AS IN  #h FE | B b R L B 2k
Al i T B AR IR ST A LR 75 2
22 EEKRRAMNERE

W 2.1 AL AR Al AL IS 0 T8 I S i B LA 5
104~ /mL (1) % B #2002 24 FLARH , F 37 C 5% CO. 15
FF PR SR 24 h)E A THR G EE [ GFAP Y€, f FH fugee
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PECTEIATYE o WA E T 4% 2 R PR E 15
min, UG- MG £ 2 b5, A GFAP—$t(1:100),F
4 CJ W24 h i, FIPBS A2 sk 4 K, BRI 15 s Bl
AZFITC hric AR —H0(1:100), F 37 C Tkt
M1 h, I DAPTHERL 60 pl YeAZ 3 min Ji , LA HPER S B
A, F R T WA IR B AR A I 2 5 o A
[GFAP Yo [P (BRI & 2k 28 ), HLAN MR, o] D
L],
2.3 4R LATHFNIERE
B B KA, DL 5x 10 4/mL Y35 BE 32 fb &
24 fLHR T, T 37 C 5% CO. K 4t vh B 38 24 h )5 L Bl
MLAY J IE B 2H SR | BT A (SR Bt 10 umol/L)
AR AT BAL P @R 41 (1,10, 100 pmol/L) , %%
25 2 AR X S B A B i ) P 4 R . AR
BN AL IEH AR A0 B I A & 2591 52
IEFRHE T 000 uL, & 245 25 A AR I 25 0 o 4 1
F#H 1000 uL, F37 C 5% COREFEM h IR 24 he IE
H ZH 4 M A £ 85 EBSS 400 pL, 37 °C 5% CO, 1555
Fh KRR 2 h, Bl S A SE e R R, F 37 °C 5% CO,
Y5 SR A R 5 48 ho LAY A 41 4 SR 400 1
2R /P 0 A T o AR A AR A R R S A
EBSS 400 uL, F 37 °C .94%N..5%CO. 1% 0. 55 554 th
Fige 2 h, JEAT A AL B B R S e e G AR, T
37 °C 5% COB5F7A 4557 48 h, I T IR K
2.4 HBEH B HEMIRGHIHNEEER
Fie“2.37 WU Ik oy 20 25 2 9T S i A AR A
FIC R BT AR . 52 AU B AL A5 57 20 uL,
SR HE e 3 DA AR ASCR 0 HL LDH I H %, IR 45 4
LDH FH X B 2 LATEA 4t it 461 49 75 & (LDH AH X R ik
R = oy 2 A1 SRR 20 40 M 1) LDH Ui H 2t/ 0 5 2 A A )
LDH s 5 x100% ) . FiRig0 84 31K,
2.5 HBEHBXMEMEENNIIEE
Fie“2.37 WU T Jrik oy e 42k, O S R/ S A
RV R A MR . 528U , & AL i A MTT ik
F(15 uLAL), T 37 CTFHEFR 4 h, 5825 BIEW, ImA
DMSO (150 uL/AL), F 37 °C F¥ki% 10 min, R FHEEFR Y
F 570 nm P KA A FL I 6% B (OD)ME, H3 T A
XoF A LIS g (A BRI TG ) = 25 24 2H SR 70 20 200 i 1) o
¥ OD fH/1E# H A0 1744 OD (i x100% ) o b iR 5
HE 3K,
2.6 MEEHFBIHAMPEXERSENZINEE
Fie 237U T ik oy 4524, O S TR S A
FIE I BT MRS o S AU, IO A A M R W e
% FH ELISA ¥ DL AR Y T 450 nm % K 40 I 5 45 FL 1K
ODff , Hi15 H b AQP-4 IL-6,IL-1B . TNF-a /Y 7% &,
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AR e FEAH DG AU 5 E . BRI 3K
2.7 FitFEFIE
>R FH SPSS 18.0 F A Bt A 748 b TR
B X £ s 3R R R 7 22508 . P<0.05 225
FEEN -9
3 HFR
3.1 ERKRAMETELER
TGRS 55 200 L AR AT A, I L 2
T, MAZ 25 WA (WLIEI 1A ) s 28 DAPL YL (05 , MUA% &2
WEIBITE (BIBRYSA), ST 286 A E T (WL 1B) s ¥ 1&
1A B T & A5, AT WA IS A A 3945
B B ARRAE , P& e 2B A, fn Hoh BRI i
A, H 4l A m (WA 1C) o

A. GFAP B. DAPI C. DAPI+GFAP
1 ERERERR LR EERHE(x200)
Fig 1 Micrograms of astrocyte fluorescence staining
(x200)
3.2 MEEH BXTHAEIRGHRIT
IR R A A, RS 2 A rR ) LDH AR X R R
BET R, ZRAGI 5 E L (P<0.01); SEIRIA L
5, FIBE Y B A5 ZH R0 A T B 2H 40 i v Y LDH AR
XA B RRAIR , 22 S A e it 3 L (P<<0.05 5
P<<0.01), ¥R 1.
*1 MEEHFBIWHRE/EEHRE MK RYMELDH
R RE A R AR AR XS IE I (X £5,n=3)
Tab 1 Effects of anemarsaponin B on relative release
rate of LDH and relative viability in hypoxia/

reoxygenation injury astrocytes(x*s,n=3)

43 LDH MM BEHE, % ALAREE ), %
E&4 100.00%0.00 100.00%0.00
g 356.23421.42° 15.124349°
SRR BG4 259724 15487 250144717
AR B4 198,98+ 857" 4994815
SRR B R A 154771362 7021697
e ey 137324983 82.54+8.36"

VE IR A, P<<0.05, “*P<0.01; ST L, P<
0.05,%P<<0.01

Note: vs. normal group, * P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05,%P<<0.01

3.3 HBEEBXAME NS
5E R 20 g, R R ZH ) 4 i AR TS T S U
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ZRA G FRE L (P<0.01) ; SR H g, HIE: B
B 2% 571 ek 2 AR B A%k B ZHL A9 20 B R X5 g 48 f 5 1 i
ZEFEA G F R L (P<0.058 P<0.01), FERLE 1.
3.4 HMEEH B AQP-4.IL-6.IL-1p . TNF-0 & £
i

5 IE R A b, AR 2H 4 At b AQP-4IL-6  IL-1B

TNF-aff) & B ¥ B Th i, ZREA 57 B (P<

0.01) ; SGRIRIZH HeA5 , FHRE AT B 455 dat ZH AN BT B2

AL AQP-4 . IL-6 IL-1B . TNF-a i) & 1 B E A%, 22

S X (P<0.058 P<<0.01), 32,

*2 HMEBEEBMNRE/SEEHRGEHKRRAMF
AQP-4 IL-6 . IL-1p . TNF-a E EM &M (x £ s,
n=3,pg/mL)

Tab 2 Effects of anemarsaponin B on the contents of

AQP-4, IL-6, IL-1p and TNF-a in hypoxia/
reoxygenation injury astrocytes (x * s, n=3,

pg/mL)

A5 AQP-4 1.6 I-1B TNF-a
FF 19873£2017  12887£2001 67361692 92.77+18.03
f 4103677 478381392 51033431557 562871698
IEABIAIEA 3550711881 3999143123 470011467 367.89%15.58°
HEEABTAEA 20734124807 31003£891°  30922+4100°  28798+19.84%
BRI BEAEA  4798£1701%  24791£109%  23937417.59%  21721+22.18%
[T B 2187+1247%  250.61£19987  17938+2144° 18398 +21.017

T GIER AL AL, ~ P<0.05, " " P<0.01; SR HL A, "P<
0.05,"P<0.01

Note: vs. normal group, “P<<0.05, ** P<<0.01; vs. model group,
“P<<0.05,"P<<0.01

4 g

T J g i/ PR Y A ) T J 40, A S L SR 25 )Ry
AR 7K e AN ASORT S 35 AR 3 P 2 D ™ E ik, A AT B I
SR N T S — 25 i EE i AK M, AT B — AN W
SN E () SEAE G R LDH & — P 1 B E T4
JUT PR PR S P 0 L DAY TG, 2 400 B 57 B 5349 5, LDH 37,
R b o) 240 B At O, R CRIIG TR . TR
ok ) LDH £20wE HL U, Sl R ORE BE i s IR T A Sy
fir R A M O R B A E AR AR . AQP-44E R 24
T H L AQP, TEMZK I ) & A8k Ji v ke 45 B A
FHE, 28 AT K o i I ZH 2R SE |, DAZEy
Fii 2L 2 (R 7KV L SR DR - K BT I o A4 A P 1 i 2 S
SE0, AQP-4 SR IS R, S5 T ZRGRE
Fi A i g BT R, AE PR R R, BRI A
LAY e K B e 22 0 A 28 G o A, AN AN %) 4
FEI M 1E D Re A F 0 SCRPFIR VR 8 X0 fike 1L
KA —E R ER, BERZ Ay, 1 f
RPN RS 430 . FRik AQP-47, AT bt5E4s | ik
e it 2% v AT A 2 G B TR I S5 A0 4 o 2 A0 i 7 2
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IL-6 .IL-1B . TNF-0.55— R §1 S AE K, ixX 26 5 [K -1
S0 I T 388 ot i B R A S TR R A R R

T, AT S S0P 28 A4 32 408 55 B 1 S 0 Y g AR,
H, TNF-of R RAE 1) “ W sh B F, ] 306 2 4% 11 4 i
T HE— 25 i 22 o 4 i PR T R S LA & R A S
2 535 K MRiK M [R] A, TNF-o i) i =5 40 i 4645 , 35 7] i
P FLU S IR 7 (IL-6 TL- 1345 ) 235 , LA “ 1A 2k Ji
SRAEGIR I 9y 2RI S I i 5 e = A K ™ el
AT W, AQP-4 FIIL-6  IL-1B . TNFE-afE i 7K i & 2F %
AP B R TR A BT — o R VR WA A DY
7% ZEHE bR

gt v 2 A B TG M LA AT EE AT B A LR iR
OBUR R AEE 2 2 BE M BRI AT B ST R A
B B T At 0L/ PR T P A B — o R DR E RS
W RTS8 A5 D | H i A D0 X6 L TR e o 240 )
S K AR FHBLI AR DCHIEGE o & St 1 % 33 57 FYR 7
i St L/ T S A8 0 ELAT ARG PR R, e il e /P
AR TE TR B 2 BLBAPE 25, A AR ST O A S
R E P S b, LS STy BHAE X B P25 R T
SRR 2T B X il A/ A AL A 0 R TR S I 240 e ) DR A A
K ILATREAIL

ARWFFEEE TR BN, 51 H A A, SR 41 i rp Y
LDH A X B % LA K2 AQP-4 . IL-6 . IL-1B . TNF-af 75 &
Y1 50 25 T o, A PR A O I ) S ARG . ik RN BT
AR A T AR A AR RS T R . SRR
LA, AL A B 45571 e 4 R BH A X6 BB 2 4 it H () LDH
AEXF B R L B2 AQP-4 IL-6  IL-1p . TNF-af) & 12 14 i
AL, AR AR TS 3 AT R . XS A A
55 , H. AQP-4 . IL-6 ,IL-1B . TNF-aufft) 53 104 52 %) B i 1)
il , FE W JnEE AT B Wbk A/ A2 B 005 B T I S 4 i EL A
—SE MRV T, 55 A5 4 A 400 78 A 9 46 SR P13
A—F, EFHHILHLGITEE R  HIEE AT Bl i
R AR/ A AR A B T I T 400 B 1 A B 311 PRl - TNF-au)
Fik , I AELE T S RE G S & A 5 TRl B, a2 i
PRPET 8 AQP-4 (9 3RIE , i — 280 1 ki ZK i AR

ZE Lk, EE AT B AT I I AR A0 A A5 R I
RN LIS T, %o i AR/ A AR 1 B O I o A A R A —
FE R ERAPVE R, B R/ AT fE 5 LT 9 AQP-4 i
IL-6 . IL-1B  TNF-af) A7 G . (HARFRATIRAAAEAN T
AJEZAb (1) — 7, NAE B ARBESE A Bl T T 7E
RIS, T AS PR ABZE 1 0 S 01 T T EARBIF Y, I 2 HE
PR SZI0 B IR 25 S A5 2 TR R a2, PRt 3l 2
I B A L 4 7 (0 B AR 9 5 (2) B AQP-4 4, 73 Aii T2
TR T2 J550 240 b ot 220 240 L 2 e 2 2 I P A B 2 1 43
(Cx43) Xk I fisi 57 W5 7 P 30 358 S Aot e Pkl B A HE 8 3
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