ETRE/ N ZFE T B4R 5% KRR AN M E A A=

TR, FREEZT, ARALF, FH, B, BFEEMRES RS, S 550002)

WE. B HKitH T et mshbh R EHRG K RGRPIER, RLBZME, FE Fhae 64, FRFRA. 2
W, REWFU, LHM, LH+FERYM, FRYM, FI KA b BEERR, ST KRNZA RIS, NERKAIE
B LR4KF, KA ELISA BAbm) K Rk fo ) 5 28 22 & e 7 WP @ A~ -1B(interleukin-1B, IL-1B). @ 4A~% -6(interleukin-6, 1L-6)
Jif 9% 3 58 B -F -a(tumor necrosis factor-a, TNF-a), # =& (malondialdehyde, MDA), — &4t & (nitric oxide, NO)#j 4% F=
— R A 4B (nitric oxide synthase, NOS). & # 244 /LB (superoxide dismutase, SOD)#) 74 ; =B MHE R =%
EA T AN T LRR AR, GR LSEAMRE, ALHEANZHRFEIH TR, KIAWAREKE,
P 4L 2R B e 7 7 &9 TIL-1B. IL-6. TNF-o. MDA, NO 4 &¥ %Ak, NOS FHAik#pr4), SOD HH B HFHE%E, b =F*
ST B 4.5 mgkg ! AR RS fe bk B IEAER BRI AR R T 2 +ERY 6.1 mgkg! 5 ERY 1.6 mgkg!. £
B BRTLLPxt b BREERGRXALA—Eahem R, LMERAMNASRE, RALLYIERA X,

FEIE. BTL; ERbFEEE; RERDRE
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Effects of Gleditsia Sinensis Lam. on Cerebral Ischemia Reperfusion Injury in Rats Based on Partial Least
Squares Method

DONG Nana, CHEN Xiaolan®, DENG Bili, WAN Jing, CHEN Yao, PENG Mengting(College of Pharmacy,
Guizhou University of Traditional Chinese Medicine, Guiyang 550002, China)

ABSTRACT: OBJECTIVE To explore the protective effect of Gleditsia sinensis Lam. on brain injury in rats following
cerebral ischemia reperfusion injury, and the effect of the drug-effect site. METHODS There were 6 groups: sham operation
group, model group, nimodipine group, saponin group, saponin + volatile oil group, volatile oil group. The rat model of cerebral
ischemia-reperfusion was established. The neurological function score of rats was measured. The water content of brain tissue
was measured. The contents of interleukin-1B(IL-1p), interleukin-6(IL-6), tumor necrosis factor-a(TNF-a), malondialdehyde
(MDA), nitric oxide(NO) and the activities of nitric oxide synthase(NOS) and total superoxide dismutase(SOD) in the cerebral
tissue and serum of cerebral ischemia rats were determined by ELISA. Finally, partial least squares method was used to
comprehensively analyze the cerebral protective effect of different components of Gleditsia sinensis Lam. on model rats.
RESULTS Compared with the model group, the neurological function score of each group decreased, and the brain water
content, IL-1p, IL-6, TNF-0, MDA and NO content in the brain tissue and serum of the rats were all decreased. The activity of
NOS was inhibited and SOD activity was significantly enhanced. Partial least squares analysis showed that the protective effect
of saponin 4.5 mg-kg™! on the ischemic reperfusion model of rats was stronger than that of saponin+volatile oil 6.1 mg-kg™' and
volatile oil 1.6 mg-kg™'. CONCLUSION Saponin of Gleditsia sinensis Lam. has a certain therapeutic effect on cerebral
ischemia-reperfusion injury in rats, its mechanism of action related to anti-inflammation, resisting oxidative stress.
KEYWORDS: Gleditsia sinensis Lam.; cerebral ischemia reperfusion injury; partial least squares method

SRR SR RIEZ AR BT, Rt BOMIGSRINFREES0, PRI O B 1
TR BRA E fE TR s E TS, HIEENLH S AE . AR SEEL,
— 5 I T8 PR S L3t (R0 17 5 S B AR A7 R R, I PR L T3 o O e - 3 4 43 1) 24

EEWB . HEARRAEEH (81860705); B4 H P — R 2FRHH 2525 #2550 H (GNYL[2017]008 5); St A RHE TR H (B RHE T
B AA[201715655)
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WIAEAEAR R RN R RORAS B E SE N, i T4R
BRI IR 2 A B2 L

WA B Gleditsia sinensis Lam. i G RHEY B
FEMTHRAT R, w28 2020 4F MUk,
DA R F A, Wainyrh . BRI
IRIF i), ik Zm, A Bdmh&a
L= SN 8L I 1 = B (B 37 U= Y
IGIT T KU A RO AL AN R, DR TR /N
BRI B AR S B WP IR AY T R L B
J5 B AKIRIT M ke i A VR R T K 78 2R
DREUH R, BB RRITHK), 4R
B8 R VR AT, R 2F R B AN 5 A K
HRVAT B R ROR SRS A B AL G L 2 4
W IR T R, NS LR U A 5 B 0 4y
YERBR . o T WIBA G 2F B 0 A 806, IR A
WFE B8 Lt A SC 56 R FH B I AL AR AE B 4
WU oF b R, N R RO v 3 ik A
JE(middle cerebral artery occlusion, MCAO)f&#Y,
N PR - FRATE A A 0 55 O THD LU 300G oF R B
28 1853 TR B X6 A R A g AP 3 3 7
SO, SRR A R AT S I i 76 ) 55 2R
R DR 1 FH B AR i

P e /N — e NO-MVR —Fh 2 | A £ 5 2 AR
i Y/NEEA B A8 5, B R o, Al
ST . ZongetEmle 3 Hata. BREE
it i) —F 2o ik, BATERf{L .
TAERERUN, SR EW ., PSSR S, —H
PISRGTZ W Tk . Bk, A9, e 24
Yy SR, ATk A N FH B B 2 2 PR A 5T
QU ARG () 2 B S K 2 HOR T 247
BriFo 25 9 sh Wi U e 24550089, B8R AT LA 2]
AR, (HfEfEfsn S . ITRE . 5%
FEWL R 2R FE M A5 [A) A9 R FH O 22 43 AT ik A
Pt fpe /NS I X LB B IR AT IEAN, 2B
5 B (AR 43 B ) SEL

1 #8
1.1 Xz

WA RALEE A, 5. 20170408); S
BT RS R ITELRERI, E
R AR, KA D101 KALRIg4ifk, i
21 g = Z54lifbts 135 mg I7E . 50 mg B
PREUSE A A 15 g, SR CO, il S A ZE H
2, LUMRBUEREE 60 °C, 15 min, JE3® 300 MPa 5%
F 15 266 mg 2By, R 1g A2515%) 17.7 mg
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R,

%72 [ 245 i 2020 4ERL— 8% RS\ H
FH B (1~1.5 g) S Ak 2 T AR 4 30 i K B 4 B
w9 TP RAFEAE —EWFIEEN, FUl%
R IERARR L 1 g #83h K BUAY A 25 700 1t R R
IR B 7R, R A e N H 1 g,
BERN KRBT BSAAGAN R, 24N
4.5 mgkg™; FEEA R 1.6 mg-kg™'; BATHEEN
Yt R 4.5 mgkg!, KR 1.6 mg-kg!, L
6.1 mg-kg o JESEHLY Fr (5 24 Mk 4 A e A
FRAHE], 5. 170606)%5 25551 f AR P 1 I 5 v
N HME 70 mg #53H0 KERAEH 425570 &0
6.3 mg-kg',

1.2 W)

SPF % SDA KR 48 H, {&FifE 250~280 g,
W HE RSB ARGIRAR, =V niiE
5o SCXK(%)2012-0011, DL LR fe] Rl I 5%
B HROK, SRR B R SR 7 d
1.3 5

S ALY AR & (5. A001-1), A
TR & (TS A003-1), — &AL AT A (1R
5 A012), —HALAA BRI (55 A014-2)
I Rt R E Y TAEFSERT s ELISA i85 &
IL-1B (%25 : ZC-36391), IL-6(%%5: ZC-36404),
TNF-o(%25: ZC-37620) M H i AY; Z2RH
1% (Biosharp, #1t5: 1804895); PBS Wiliath 2% ik
(Solarbio, 0.01 mol-L~!, pH 7.2~7.4, H#t5 .
20200911),

1.4 4%

Multlskan Mk3 FFRAL(FEER /RIS A TR
5l); DZKW-4 fa iR K AL mt rh 24 A A
FRAF; AUY220 5387 KT [ - FE R 2408
(FHRAFRA T HC-2062 w5 B AL R
HEER2E A FRA R,

2 HE
2.1 el B,

4 SD KRB R F AL BRI | e
-2 (6.3 mg'kg™) . BHHMGSmgke") . B
(4.5 mg-kg )+ A B (1.6 mg-kg )4l . A B4
(1.6 mg-kg™), #H4 8 K. B P4l B 45
25 2.6 mL, HRAL 2G4 it S 4525 30 uL,
BRI AV F AR A Yl S S5 T8 3%l
-80 MAFHERIK 30 uL, SEELRZGRT, DL TR
KB, FEkER, HES PE BRI I fl it 1 5

v E AR FH2G 2 2022 4F 1 H 45 39 545 2 1
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BHHEANR AN 02 cm, HWEETH 3%
I Ji-80 B AR BRERZK) 2R A S i, WS 547 25T A
KESBERR . BRAH 1K, #ELG27d, K
AP )R 1 h s,

KERGERIHT 12 h ZREAREEK, RGN
ALK MCAO B, fifi H 4%7K &4 (5 100 g
0.75 mL)E BT, e R BUBRBESS , AL e, M
FUEBIIF, 8. BESUE . SUNAENEIK,
SEFLBUE . BAMEIIK, TR O —/NE, A
AHBHAZ) 025 mm ByaLE, #HARESZ 18 mm,
TR 0.5cm LI, BRIl 2 h JFikH
LR BN X, JEHEE 24 h,

RFARA 24, Tohsdmi A K45+,
AR5 HAB AR
2.2 MEAT IS

KERTFA 24 h 7 , MR 35RH Berderson 14335181,
WEarbnifE: 0 s RINICHEIR; 1| RIABET L
XM ATI; 2 R B X AL R 3 3t
R S 4 SR ANRRA T, BEIRGELR.
FVFA R 1~3 43R E ) .
2.3 G KA

TPHEE 24 h J5, JREFARSE R, 7 BPERGH
M, wmprm HIRE, REET 105 °CHIM
ST AT EEE SR AN
HAEKE, W& KE=EE-TE)EE*100%.
2.4 AALFERAI

P 24 h JE K EURREE, sl kB, #
H 0.5h, 3000 r-min~' .0, /MBI ; BUMLG K
STk, IR i A0 A 2 2O FRER, AR VKA AL
10%MKZH215)3%, 3 000 r'min~' &5.0> 10 min, M4
TR A U BH I 2 0 3 B S ot A B 2H 23 TL-18
IL-6. TNF-a, MDA . NO %+, SOD. NOS k.
25 HateEhik

B ZR Ty 2253 M LR R ] SPSS 19.0 4t
THROFE B, THREEIRY D Y £5 30K, AR
K FH BN & 7 2% 53 M7 (one-way ANOVA) LSD #5
¥, P<0.05 XHZERHHIT¥E L. Wi/h 5k
00T SR SIMCA 14.1 BAF e /> — 3R i %
K HLRA RTINS0 o
3 #R
3.1 R E
3.1.1 A EXMAITAEITANEE 5T
AR A, BRI K Rl 2 D) Re s o7 73 1o 2 7+
F(P<0.05), KHUIEMARY); SHIRIH I, &%

AR 2 2022 4F 1 A58 39 5 2

LA B BRI (P<0.05), 255038 1, £
B R A 24T A WMGEE

3.2 B RXR SRR o PR A K e O
SFARA A, FRAAKRNAS SRR
T (P<0.05); SHERILH RS, 40204 K=
B 2 FRAIR(P<0.05) 0 ¢ B 4525 24 4 X I B ke of
FETE K AR, S50 2,

®1 ABEARBAAFIFN(Its, n=8)

Tab. 1 Behavioral scores of rats in each group after surgery
(xts,n=8)
235 i /mg kg™ KSR TS
RFARA - 0
LS - 4.00+0.00"
JEFEHF-2H 6.3 1.00£0.70%
SRR 6.1 1.700.632
e 45 1.40+1.14
A 1.6 2.10+1.892

e SEPRALE, VP<0.05; SHBAHE, 2P<0.05,
Note: Compared with sham operation group,”P<0.05; compared with the
model group, 2P<0.05.

F 2 BT EX ARG o FEE R AR (X LS,
n=8)

Tab. 2 Effects of Gleditsia sinensis Lam. on cerebral edema
caused by cerebral ischemia-reperfusion in rats( X s, n=8)

20571 Fit/mg kg™ Jidi 5 7K it /mg
FR4H - 79.12+0.34
FERIZH - 82.91+1.75Y
JE B4 6.3 80.37+1.182
AR 4L 6.1 81.49+1.022
AT 45 80.75+1.312
HEIH 1.6 81.48+1.24%

T ST RANLE, DP<0.05; SEEILIE:, 2P<0.05,
Note: Compared with sham operation group, "P<0.05; compared with the
model group, 2P<0.05.

3.1.3 5 RIS RN o AR AE R T AR R

SBFARL e, A 82H K B 4 20 & . i
IL-1B. IL-6. TNF-o ¥ & i & T+ (P<0.05), S5
UL LB, 45 25 25 4K U A1 280 2 1 775 Hh R RE A
TR, H e iS5 2 H4dh 11,
IL-6 . TNF-a ¥ i 3 3 AR (P<0.05); B +ZE B
ZH P IL-1B . IL-6 ‘i ERFAIR(P<0.05) . 25K UL 3K 3~4,
3.14 FEA BRI KEINAZ LT SOD. MDA
s SEFARA R, BRI R FUNZHZ K o
1 SOD iFPE R EREL(P<0.05), MDA & 3%
THE5(P<0.05), SERIALA LR, e s -2 kgl
LU E ' SOD 6P 3 T (P<0.05); BT 4G
HA TG MDA 4 3 AR (P<0.05),
ZER L 5~6.
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R3 BIENARRMAR T RERTHIHE(X s, n=8)
Tab. 3 Effects of Gleditsia sinensis Lam. on inflammatory
factors in rats’ brain tissue( x s, n=8)

i i/ IL-1p/ 1L-6/ TNF-o/
mg-kg!  pgmL™ pg'mL™! pg'mL™!

BFAA —  5.749+0.287 23.020+1.262  40.30+1.36
R —  6.7342£0.506" 25.960+2.144) 45.07+2.78"
Je S HBP- 20 6.3 6.108+0.2732 22.588+0.9752 41.71+2.412
BAFRERIH 6.1 6.155+0.782% 23.238+1.9732 43.00+2.53
AT 4.5 6.195+0.504% 23.395+1.5802 41.37+2.68%
ER YL 1.6 6.578+0.443 24.609+0.955 42.77+1.772

E: ST ARLLE, YP<0.05; SHEEIAHE, 2P<0.05,
Note: Compared with sham operation group, "P<0.05; compared with the
model group, ?P<0.05.

R4 BAFEXMNARMEFIEETHEHE(I£s, n=8)
Tab. 4 Effects of Gleditsia sinensis Lam. on inflammatory
factors in serum of rats(x £s , n=8)

3.1.5 AR KFEKHAKLIMEH NO., NOS
B2 SRR E e, AR A K R A4
R Mg h NO & & . NOS 1 B & T+ 5 (P<0.05).
SRR g, R, SRS B AR
Y G LHSURNILIE H NO 75 1t i P AIK(P<0.05); 2
HAHARAF+ 2B ZH P NOS 15 PEFE(P<0.05), 45
R 7~8,

KT BT KBRMELF NONOS HFH(T+s ,n=\)
Tab. 7 Effects of Gleditsia sinensis Lam on NO and NOS
in rats’ brain tissue( X £ s, n=8)

21 5 4 /mg-kg! NO/pmol-L™! NOS/U-mL"!
BFALH - 1.172+0.100 0.3310.027
MR - 1.754+0.424D 0.434+0.054"
Je B -4 6.3 1.392+0.2102 0.390+0.056
B A 6.1 1.325+0.2622 0.374+0.0322
BAFA 4.5 1.379+0.2432 0.373+0.054%
A 1.6 1.63+0.407 0.426+0.055

401 it/ IL-1p/ IL-6/ TNF-o/
mg-kg!  pgmL” pg'mL™! pg-mL™!

BFAR4L —  2.89+£0.20  10.799+1.394  5.749+0.287
FERIZH - 4.07£0.55)  15.425+1.754D  6.734+0.506D
JE B4 6.3  3.04£0.222  12.150+£1.452Y 6.108+0.273?
BEREEYH 6.1 3.59+0.382)  12.239+2.1962 6.155+0.782
BT 45 3.50£0.64Y 10.965+1.2032 6.295+0.504%
HEIH 1.6 3.45£0.532  12.456£1.9922 6.578+0.443

T SRFEARALE, VP<0.05; SEHEALE, 2P<0.05,
Note: Compared with sham operation group, VP<0.05; compared with the
model group, ?P<0.05.

=5 BEFExAkRMEL + SOD.MDA B vH(X £s , n=8)

E: SRTFARLILE, YP<0.05; SHEIHA E, 2P<0.05,
Note: Compared with sham operation group, "P<0.05; compared with the
model group, 2P<0.05.

£8 BIFEMNARMEF NO., NOS W& (x+s, n=8)
Tab. 8 Effects of Gleditsia sinensis Lam. on NO and NOS
in serum of rats ( x s, n=8)

Tab. 5 Effects of Gleditsia sinensis Lam. on SOD and
MDA in rats’ brain tissue( X £ s, n=8)

2R At/ SOD/U-mL"! MDA/nmol-mL"!
mg-kg™!
BFAR4L - 538.47+46.84 5.81+0.43
TR - 464.94+45 32D 8.20+0.75D
Je w4l 6.3 524.83+43.17? 6.91+0.85%
AP R 4L 6.1 507.18+53.05 7.13+0.772
LN e | 4.5 522.23+24.85% 7.31£0.562
BT 1.6 498.74+49.04 5.814+0.43

E: HSERFRYIE, VP<0.05; SHEMLA KA, 2P<0.05,
Note: Compared with sham operation group, "P<0.05; compared with the
model group, ?P<0.05.

=6 T EX AR MEF SOD MDA B &9 (x +s , n=8)
Tab. 6 Effects of Gleditsia sinensis Lam. on SOD and
MDA in rats’ serum( x s, n=8)

21 FH/mg-kg”  SOD/U-mL™! MDA/nmol-mL"!
BFRAH - 65.38+2.90 3.31£0.47
HERIZ - 57.99+5.32D 4.14+0.61Y
JE B -4 6.3 63.64+5.032 3.8240.70
BAF R4 6.1 62.30+4.95 3.69+0.34
BT 4.5 62.12+4.68 3.45+0.662
A 1.6 62.79+5.26 3.92+0.62

T SEFARUALE, VP<0.05; SHMALHE, 2P<0.05,
Note: Compared with sham operation group, "P<0.05; compared with the
model group, 2P<0.05.
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i/
20531 NO/pmol-L™ NOS/U-mL"!
mg-kg!
RFARL - 31.14+6.29 212.00+21.13
PRI L - 66.12+11.10" 318.18+43.30"
JE VT4 6.3 45.50+9.392 216.96+39.622
AT+ 4L 6.1 51.16+9.57? 236.78+43.092
R 45 54.50+£12.132  245.98+39.20%
HEAH 1.6 61.92+10.83 298.72+16.02

TE: SIRFARHLE, VP<0.05; SHEAHILE, 2P<0.05,
Note: Compared with sham operation group, VP<0.05; compared with the
model group, ?P<0.05.

3.2 PR AR B RN R 2 S Bk
PV T 5 A0 R 2557 TP

YIRS 6 MUK T, K48
PR EBE A ThRAE LA B, A FRES RN 9,

#3229 PR A SIMCA 14.1 TP 17 R/
TIREA IR B ERE VIP AR ROy B
TEARME(E 1), ARy E B An F R AR A
FebR XA 4R R RE 1, VIP (R, Ui FEA S
3 AR AR A A SRR U, o NOS | I
t NO . fisih SOD 1 VIP (g >1, HAth5FrAY VIP
H4%0N, £WIMH NOS. 1+ NO. i+ SOD
XIRERIA | T AR B4 45 2 4 1 22 S ok o=
HAFEF

P E AR 2 2022 48 1 A2 39 55 2 1



K9 LHHEEE
Tab. 9 Collation of data of each group

. ﬂ%}? %‘H JEX ;%fﬂ R4 L
Rl BB M4 R4 7|

M IL-1p 289 4.07 3.04 3.50 359 3.6l
i TL-6 1080 1543 1215 1224 1097 1246
Ifi. INF-a 575 673 6.11 6.16 630 658

1fi. SOD 6538  57.99 63.64 62.30 62.12 62.79

it MDA 3.31 4.14 3.82 3.69 3.45 3.92
Ifil. NO 31.14 66.12 45.50 51.16 54.50 61.92
It NOS  212.00 318.18 216.96 236.78 24598 298.72
Jidi IL-1B 5.75 6.73 6.11 6.16 6.30 6.58
Jié§ 1L-6 23.02 2596 22.59 23.24 23.40 24.61
fili TNF-o.  40.30  45.07 41.71 43.00 41.37 42.77
fili SOD 538.47 46494  524.83 507.18  522.23 498.74
fili MDA 5.81 8.20 6.91 7.13 7.31 7.88
fili NO 1.17 1.75 1.39 1.33 1.38 1.63
Jiii NOS 0.33 0.43 0.39 0.37 0.38 0.43

I 7K 79.12 8291 80.37 81.89 80.75  81.12

R foe /N LSRRG, LR 2,
AR ARRR S RECH BT ARLL(S.0, -0.5), JE5EHF-

VIP{H

H(1.7, -0.1), BFFL0.8, —0.7). BH+AHEE U
0.4, 0.9), ZAEHH (2.3, —1.3), HRIH-5.6,
0.8), FEAFSTIEIT, SRR Y B iRz, AR
P —4F AL, FTLABAR N £5 20 5 TR i
MR ZH ST RAPE SR —2, XHETE
AN RN IS i P A . AR R ET LU
BT AU SRR oI, RUEBIET, %
2520 SR T AR H G 3T BT Ry e 5 b ~F- 4
BAFH . BT . AR . B, P
DATEIZ 55 55 v 25 2E6F B R e i ke P-4 3 A A
SRR B Ry e BT 20 > FE AT 2 > R AR U A >

B .
4 g

PRI ST R B, A0 R i o P78 3 )
Ak A PER ) FBE AL, AR i S 5 A
MZ—o MG A AT, HUAR S 20 s 7= AR
6 P4 (reactive oxygen species, ROS), MitLi&
ROS JEBEREEHEME T, T2 ROS &M, K
ROS 2> S 3040 S H SV AR 120, S80E S 2

1 VIP A
Fig.1 VIP diagram

L 1
-15 -10 =5

B2 #5HE
Fig. 2 Score chart

R BN FHZ % 2022 48 1 H 26 39 555 2 1)

Yy
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BEREHLENE YRR A A T, S0 4 R
WG, RECLMWEA, 24 IL-1 S Mgy 2342
HE TNF-o (U305 , [ 35 et A R SE 40
AR , DA I B g 473122

ARSI, R J5 25 Bk i T ge it o b,
TEZ AR T, A B2 | 2+ B
A G R i B — s BRI AR, Hh R
J7 R W, (R IJCTARA E 22 U+ B2 41 S5 2K HUY)
TR S T e/ — 3R 0 AT 27K 218
TEPR T BE 2 Wb Sz e JIT A 1 96 415 b 0T 45 20 22 7 1Y)
DURR, FFAEAS o3 EDWAS: Hh 25 AN )28 53 (R 7 350
B, SR BIRSHTTR: BT B AT ZE >
Y1, BE BTGB, FTREAY R R
T 11 5 0 A A TR 3] 7 2 U 22 R g g e 2k
Y, SEHEM, 2T B NEEE, BTl
AP+ AT G YTRO R T R A R, HHEAE
IR J B 5 i — 2P A

Zr BT, B BA R S MR R
T A B R AT LA Ak AR AR G ke A A 26 2 K af
7 IL-1B., IL-6. TNF-a, MDA, NO &4, NOS
WEPE, JFE N SOD &M, HAEMMUR Stk . Bt
SEACIE A O, e 2l O R A e o -9
Wit o
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