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F(P<005), it ANZEFRIERATHXEOREL, MHELREMAERE R, XE/ERA TR ENG BA RGN EE
DA TMANERN .

[ XA ] BYEE REm B2t SU8 LF

Mechanism of total glucosides of paeony inhibiting hippocampal .neuron:injury in rats with focal cerebral ischemia LI Hongxia,
ZHANG Yiming, CHEN Gang, et al. No. 906 Hospital of Joint Services Force of PLA, Ningbo 315000, China

[ Abstract ] Objective To investigate the mechanism of total glucosides of paeony inhibiting hippocampus neuron injury in
focal cerebral ischemia. Methods The rat model of focal cerebral ischemic was established by transiently (2h) blocking the
middle cerebral artery. Total glucosides of paeony 200;~100, 50mg/kg were given intraperitonealy to rats in high, middle and low
doses group, and 0.9% sodium chloride solution"was given to rats in sham operation group and model group, gd for 28d. The
pathological examination of central hippocampal\neuron was performed by HE staining, the apoptosis of hippocampal neuron
were observed by TUNEL and calculated as ‘Apoptosis Index(Al), the hippocampal region was observed by transmission electron
microscopy. The expression of B—cell lymphoma-2 (Bcl-2), Bcl-associated X protein (Bax), nuclear factor—-xB (NF-«kB) was
examined by Western blot, the activity. of -antioxidant enzymes superoxide dismutase (SOD) was determined by Xanthinoxidase
method, the catalase(CAT) activity was determined by biochemical analysis, the malondialdehyde (MDA) content was determined
by thiobarbituric acid method, the levels of inflammatory cytokines IL-1B, IL-6, TNF- o were detected by ELISA. Results The
total glucosides of paeony highand middle doses group significantly improved the histopathological changes of the hippocampal
neuron and the ultrastructural pathological changes of neuronal organelles, inhibited the apoptosis of hippocampal neuron (P<
0.05), significantly up-regulated Bcl-2 protein expression, down-regulated Bax and NF-kB expression, and increased
Bcl-2/Bax;ratio “(all\P<0.05), increased SOD, CAT activity and reduced MDA content (all P<<0.05), decreased the levels of IL-6
and TNF=a(all P<0.05), meanwhile the high dose also decreased the level of IL-1p (P<0.05). Conclusion Total glucosides of
paeony can regulate the expression of apoptosis—related proteins, inhibit oxidative stress and inflammatory response, which may
be animportant mechanism for the inhibition on hippocampus neuron injury after focal cerebral ischemia.
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2 #R

2.1 PR SRyt M e 1t K B o 28 oo B2
ErGib Al S N N R R R TRy (9 BTek - S ) i
HEGHETT JZ U (2 3~5 J2) , R UL 5 AR 1
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2.4 AT RHERE Ry kP G ki KBRS Bel -2 Bax .
NF-kB & 4 %35 & Bel-2/Bax FUFEIH #6500 it
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AR E AR B S Bel-2 08K 1 ERIA 1A,
Bax NF-«kB [ #&50 T, SEAZ A2 7 1Y
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F1 BEAKEED Bel-2 Bax NF-«B & [k M Bel-2/Bax M

215 n  Bel-2/B ~actin. Bax/B —actin NF-kB/B —actin  Bel-2/Bax
BFEARLH 10 036+011 0.14+004  04920.10  2.56+1.03
BiRIZH 10 050+0.14°  0.79+021°  1.08+027°  0.64+027
R EZHN10 063 +£024  064+0.19  0.79+025°  0.98 +0.38%
Rl 10%1.09 £0.35%  0370.11% 057 +0.19% 292+ 1.072
AL 10 1360524 022+0.07° 047+0.14% 6.17 +2.35%
Ffl 19.39 38.65 16.44 30.36
P <0.05 <0.05 <0.05 <0.05

H: SHFERALE, P<0.05; SHEEIL L, 2P<0.05
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a b d d e
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2.5 AT EVHEGT SRk i ko K BRUTAE H5 SOD (CAT
PEFN MDA F s SERTF AR i, AR KR
55 SOD (CAT {5 £ 35 B W R#AIK, MDA & =B BT+,
P WA Gt (B P<0.05) ; SRR AL, A
BT R4 R B S SOD CAT & PE4 8 2 7
=, MDA & W R FEAG, 22 R A S22 L(3 P<
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5 IL-1B IL-6 \TNF—a ZK~F- 3500 8 T, 26 R A G it
2FR(H) P<0.05) s SR LLER, AT B =
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S G E L (H) P<0.05), IL3E 3,
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K2 HHKFHD SOD.CAT iEMH: & MDA &2 4

215 n SOD(U/mgprot) CAT(U/mgprot) MDA( p mol/g prot)
MFARH 10 168.45=+1528 523 +1.30 17.40 £ 3.19
T2 10 141.73 = 13.27° 2.69 +0.87° 29.57 +5.26°
B4 10 143.25+15.06 3.09 +1.17 26.24 +4.39
R4 10 154.82+11.42% 3.88 £ 1.36% 19.76 + 3.80%
ERIEA 10 160331215 416+1.52° 17.32+3.41%
Fia 7.04 6.14 18.54

P1iE <0.05 <0.05 <0.05

H: SIRFARLA AR, P<0.05; SR AR, 2P<0.05
£33 HFBHAKFEDIL-1B IL-6.TNF- o /K H5 (nmol/L)

2153 n IL-18 IL-6 TNF-
BFARA 10 508.42+36.13 101.62 + 14.37 2495 +4.71
HETRIZ 10 917.86 + 87.04° 214.18 +25.04° 54.27 +6.83
&4 10 870.05+91.52 192.43 £27.15 50.01 £5.72
PR 10 714.39+69.28% 180.52+23.60° 4294 +6.15%
ERERA 10 675.07+£71.43% 13416 +£17.95°  36.98 +5.74%
FAE 49.25 42.76 38.54
P{E <0.05 <0.05 <0.05

0 5EFARA R, P<0.05; SHIHIZ HEE, 2P<0.05
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A FEEEM . Bk 5 42 A 3R A ml prE b
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I 5t I 3 9 AR 35 I ol 240 AR L T I S 24
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6 7K V-5 I A AT AR U T A O o AL, 1L-6 FTE R A4l
B TEM SRR, TNF-o &~ 28 40 R 7, i
e 1 ) B AT ARG I 3] TNF—of #3419 . A RFSEIESE , i
T BHIT TNF-o 35 REFEAR DNA B A U4 e i 40 fii 452
Pl AR A PORESRIESE , AT B HA AT AR
Fo ARWFFEEE R ABL, AT BT AE A 2 A SR kb i e
IR BB A0 2 TL~1B JIL-6 . TNF—a 7K, 275 AT
S LA 0 RSk ot A S SO AR

W eIt 2 A S I O DX A 22 TC A B NS 5 L
O35 B AR AT S ERBE T i A O X5 T 2 4
A WG ITAE T LA T R AR
TR 4%, ZME A SE b E OIS 5T R
VR o Bel-2 B I S50 A 5 ) 4 r (4R 58 30 375 14 1 7F
I TAE AL T P R R EAE A, b BT & A
Bel-2 BERF IR T340 K 7 (Apaf-1) [ & 78 b A i |-
TR R HEE T 1A SVER . Bel-2 BB i Pl 4 bk
TR A HE T 3 4 200 B P AR AR SRR A, DT 42
A IR T M AR PR T Bax /N T4l
R C HRALEIE , By SO ARSE A M4 2 20 A 1
I Bel-2 & F1RES Bax 8 FUE BRI E R 44, 1] Bax
M SC P Bax 3838 1M B 1k /N> T3l 8, ST Bax
PR T-AER . I Bel-2/Bax 7] 52 e EAE 40 e 1718
P BRI, 48 A R NF—B 25 1 9 B S0 7,
61k NF-xB & FIRETE A AN AEAZ , - S50 T M SCHE ] -
myc 456, AR S HHG SRk  AE i iR T ad # b &
FEREZNEH . FPIEEFTE &I, TG NF-xB FE7ER
E S 5 A0 PR 1 =2 [R) 2L B PR AE T o Ao 4G
R, AT T RS L 3R R b M e ot K RV o
Bel-2 T FEiA, T Bax NF-kB HEHFEE 1S
Bel-2/Bax, 3 AJ EF2: F17A7 L 30 il ol i 0945 5 4o 28
JAT- R EZ AL

ZE FRTIR, AT BT R e i e 1 A RV e 22
TOI R AR KRR I s A A HAE PR VR L VR FHPIL

-1941-



AE-S A A T ARG Rk 4R

AN S AE

R BNAT K

4

(1]

(9]

[10]

(1]

(2]

S 3k

Em, 8t TEE, & KPAMUBEN AN ARENCIZEED
Ca*/CaM- CaMKII-CREB - SB I Zm[J]. FEEZFF LT,
2019, 39(4):886-889. DOI:10.3969/j.issn.1005-9202.2019.04.039.
DR, X, #NER, F. FEBEX G APP/PST £ R R /RIK
BRERE N REDWATATHEMJ]. EMKEZR(EFZIR),
2018, 44(1):24-29. DOI:10.13481/j.1671- 587x.20180105.
=M@, XEW, XFF, F SHENANMEER/NRFSNCIZ T8
MEDHAEFHFM[J]. STHEZ, 2014, 40(12): 1365-1367.
DOI:10.19460/j.cnki.0253-3685.2014.12. 001.
EFR, SKEEE, B2k, & LA RIER R MR MM AR 1548
AR PERKREEZ, 2018, 27(5):33-36.
KRER, &7, WAL F ANREEESRMEINERERRE
ORI EEEHERERZIMIMRJ]. FERREFZHRE, 2019, 29
(3):88-92. DOI:10.3969/j.issn.1005- 8982.2019.03.017.
XA, B, KkEE, T MRFEVERARKESEFENERER
IR / SR M AR B R A R R SR [J]. 2RO A L B R 2,
2018, 26(9):20—24. DOI:10.3969/]. issn.1008-5971.2018.09.y02.
ML E, W7, £E5#8, & TRPM7 L H MG EIH A R EFER
FRDWETATMRERN FHNER]. EXRES, 2018, 47(14):
1857-1861. DOI:10.3969/j.issn.1671- 8348.2018.14.005.
EfH FEFR, VKT F TERTAESGROBFETAREIHE
TTEBMEMN T[] BE% 48, 2017, 40(4): 421-424. DOY;
10.3969/j.issn.1001-1633.2017.04.013.
Li W, Qinghai S, Kai L, et al. Oral administration of Ginkgolide B
alleviates hypoxia—induced neuronal damage inrat hippocampus
by inhibiting oxidative stress and apoptosis[J]. Iran J Basic Med
Sci, 2019, 22(2): 140-145. DOI:10.22038/ijoms.2018.26228.6569.
Chen HC, Lee JK, Yip T, et al
progressively increases oxidative/nitrosative stress and inflam-

Sub=acute restraint stress

matory markers while transiently upregulating antioxidant gene
expression in the rat hippocampus[J]. Free Radic Biol Med, 2019,
130:446-457. DOI:10.1016/j.freeradbiomed.2018.11.007.
Shafahi M, Vaezi'G, ‘Shajiee H, et al. Crocin inhibits apoptosis
and astrogliesis of hippocampus neurons against methamphet—
amine neurotoxicity via antioxidant and anti—inflammatory
mechanisms[J]. Neurochem Res, 2018, 43(12):2252-2259.
DO1:10.1007/ s11064-018-2644-2.

Bayani GFE, Marpaung NLE, Simorangkir DAS, et al. Anti—inflam—
matory effects of hibiscus sabdariffa linn on the IL-1B/IL-1ra
ratio in plasma and hippocampus of overtrained rats and
correlation with spatial memory[J]. Kobe J Med Sci, 2018, 64(2):
73-83.

-1942-

[13]

[14]

[15]

[16]

(7]

(18]

(19

[20]

[21]

[22]

[23]

[24]

WIS 2019 5 41 5% 18 H

Bagheri S, Sarabi MM, Khosravi P, et al. Effects of pistacia
atlantica on oxidative stress markers and antioxidant enzymes
expression in diabetic rats[J]. J Am Coll Nutr, 2019, 38(3):267-
274. D0I:10.1080/07315724.2018.1482577.
X3F, BXLA. BN EEHFIMISAEERV]. ARBMSIRE
2015, 30(2):132-135. DOI:10.7501/j.issn.1674-5515.2015.02.
004.
Okuyama S, Katoh M, Kanzaki T, et al. Auraptene/Naringin—Rich
Fruit Juice of Citrus kawachiensis (Kawachi Bankan) Prevents
Ischemia—Induced Neuronal Cell Death in Mouse, Brain'through
Anti-Inflammatory Responses[J]. J Nutr Sci Vitaminol (Tokyo),
2019,65(1):66-71. DOI:10.3177/jnsv.65.661
Fontana J, Vogt A, Hohenstein A, et al.impact of Steroids on the
inflammatory response after ischemic acute kidney injury in rats
[J]. Indian J Nephrol, 2017, 27(5):365-371. DOI:10.41083 /ijn.
IJN4017.
Hirano S, Zhou Q, Furuyama A, et al. Differential Regulation of
IL-1B and IL-6 Release'in Murine Macrophages[J]. Inflamma-
tion, 2017, 40(6):1933-1943. DOI:10.1007/s10753-017- 0634 -1.
Akinyemi R, Arnett DK, Tiwari HK, et al. Interleukin-6 (IL-6)
rs1800796 and cyclin dependent kinase inhibitor (CDKN2A/
CDKNZ2B) Ts2383207 are associated with ischemic stroke in
indigenous West African Men[J]. Stroke, 2017, 379:229-235.
DOI:10.1016/j.jns. 2017.05.046.
Wang Y, Ren Q, Zhang X, et al. Neuroprotective Mechanisms of
Calycosin Against Focal Cerebral Ischemia and Reperfusion
Injury in Rats[J]. Cell Physiol Biochem, 2018, 45(2):537-546.
DOI:10.1159/000487031.
=R, DB, 5%, & AR FATARAMREAMEXTRNE
AEIFIME IL-1B . IL-6.TNF- o« BIZZIE[J]. FrEZ, 2017, 48(6):
380-384. DOI:10.3969/j.issn.0253-9802.2017. 06.004.
Yuan J, Yankner BA. Apoptosis in the nervous system([J]. Nature,
2000, 407(6805):802—-809. DOI:10.1038/35037739.
Saeedi Borujeni MJ, Hami J, Haghir H, et al. Evaluation of Bax
and Bcl-2 Proteins Expression in the Rat Hippocampus due to
Childhood Febrile Seizure[J]. Iran J Child Neurol, 2016, 10(1):
53-60.
Zhang Q, Huang WD, Lv XY, et al. Ghrelin protects H9c2 cells
from hydrogen peroxide-induced apoptosis through NF-«B
and mitochondria—mediated signaling[J]. Eur J Pharmacol, 2011,
654(2):142-149. DOI:10.1016/j.ejphar.2010.12.011.
FFEE, AE, M8, . NF-«B {55 B I AYBE M 25 KUR K 15 &8 IR
MR TS RENZ ] FEZFEFRE, 2015, 35(24):7022-
7024. DOI:10.3969/j.issn.1005-9202.2015.24.025.

(¥cAS 8 #1:2019-03-20)

(A3 G - BRFH)



