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[(HZE] BH KiTE%TFEHESCP R4 HFEFHPIRSERGES XER B HHm, Fixk # 18 X
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SRR AR E KA AR TR E T ESRSFT G 7T AR +SCP AR TH#E SCP AR, LA
WAL TER INBTEAGEFTMERLE, BEBEGLSHE N HAF R R RGN SRk &b AR
SRR, KR 5 388 8 & PCR(RT-qPCR) # ) & 20 it A% (1L)-6 M 75 3R 58 B F-o( TNF-o) | & it # % %
&8 1(HMGBD #2 IL-18 #9 mRNA RZ K-F; AR F-FL(HE LR AR F L ES R ILCIEL S T/
Fo TNF-a & & B3 A7) &4l fo & 5L E% B &8 (LDH) A= UL % B ) T 8 (CK-MB) /K F ; Western blot 4 ]
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PG CERG L Rk S, £ B F (IL-6, TNF-o, HMGB1 #¢ IL-13) mRNA & & 8 4 NF-kB (p-
NF-kB) & A K FF+ &, D BB s 4 R &[S IR o 5 3 (EF) 5 %425 % (FS) T B 5 510 44 28 Yo 4%, IR 48 +
SCP 4 R fi& LDH 5 CK-MB K-F F M, LLL LR 4 % A i ik 48, £ 5 B F (IL-6 . TNF-o. HMGBI1 #= 1L-
1) mRNA & p-NF-«kB A K F FH, A SHFHKREEF 5 FSHZ)., &8  SCP 4k A 2 4% MR 4835
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Schisandra chinensis polysaccharide alleviates cisplatin-induced
cardiac dysfunction and inflammation in mice”
YANG Dandan' ,ZHANG Hui* ,CHEN Fanglin'®
(1. Department of Pharmacy ;2. Department of Stomatology ,Children’s Hospital of Nanjing
Medical University s Nanjing » Jiangsu 210019 ,China)

[Abstract] Objective To investigate the effect of Schisandra chinensis polysaccharide (SCP) on cispla-
tin-induced cardiac injury and inflammatory response in mice. Methods A total of 18 C57BL/6 mice were di-
vided into the normal saline group, cisplatin group, cisplatin+SCP (20 mg/kg) group. Single intraperitoneal
injection of cisplatin (3 mg/kg) induced cardiac injury in mice. Mice in the normal saline group were not in-
duced by cisplatin, mice in the cisplatin+SCP group were given intragastric administration of SCP 7 d before
and 7 d after the injection of cisplatin,and mice in the other two groups were given 1% sodium carboxymethyl
cellulose solution by gavage. Cardiac function of mice was detected by ultra-high resolution ultrasound imaging
system for small animals. The mice were sacrificed,and then the heart tissues were collected. The mRNA ex-
pression levels of interleukin (IL)-6, tumor necrosis factor-a ( TNF-a), high mobility group box 1 protein
(HMGBI1) and 11.-1B8 were detected by real-time quantitative PCR (RT-qPCR). Hematoxylin-eosin (HE) and
immunohistochemical staining were used to observe cardiac morphological changes and detect TNF-a expres-
sion,respectively. Serum lactate dehydrogenase (LDH) and creatine kinase isoenzyme (CK-MB) levels were
detected by biochemical kits. The levels of nuclear factor (NF-kB) and its phosphorylation in myocardial tis-
sues were detected by using Western blot. Results Compared with the normal saline group,the levels of ser-

um LDH and CK-MB of mice in the cisplatin group were increased,the myocardial fibers were disordered and
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discontinuous,and the expression levels of inflammatory factors (I1L-6, TNF-a, HMGBI1 and IL-1) mRNA
and phosphorylated NF-kB (p-NF-kB) were increased, resulting in cardiac dysfunction, manifested as de-

creased heart ejection fraction (EF) and fractional shortening (FS). Compared with the cisplatin group, the

levels of serum LDH and CK-MB of mice in the cisplatin+ SCP group decreased, the myocardial fibers were
ordered and continuous,the levels of inflammatory factors (IL-6, TNF-a, HMGBI1 and 1L.-18) mRNA and p-

NF-kB decreased,and the cardiac function of mice was improved, manifested as increased EF and FS. Conclu-

sion SCP can effectively alleviate cisplatin-induced cardiac dysfunction and inflammation response in mice.
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FH AR5 S 0 IE T 193 19 /0N B30 0 488 B 4R 45 SCP X it
BAFS 0 RS0 1 DR AP PR .

1 MRE5FE
1.1 SEEH#
1.1.1 EBsHYy
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CA: P2l E 5 - SCXK () 2018-0008 ], JiF A s 4 4
PS50 e ¥ 4 B 9 ) ) 37 T3 AR IO B (S BG Bh
PRl R i R ) oM G AT, HLOT A S S e
YRR B R E R R F L S e B B S R
1.1.2 &2 EHEAA

LI T 95 2% 2% 24 0l 48 AT A BR A | O 7 4t
5:190701) s SCP W A m 5 BF A AEY TR A R H
(774t . HHQS20181110) 5 i K 2 40340 [ 3%
DUBE 4 IR A= W B B A BR 2 m) (A 77 it 45 . 183933
ZH192405) ; FLER Bt 208 CLDHD K 328500 5 . WLAR i
Tif [R] T g CCK-MB) £ I3 71 &5 3 W H RS ot el % B 2
HBRA T A2 PR 5 £ 20200619.,20200620) 5 2 55 55
76 .SYBR Green ¥J0) H 2 3% A4 W B8 B 4
AR F GRS H1901121, H1901121) 5 4% K -
kB(NF-«kB) . B 2 1t NF-«B(p-NF-«xB) — 4 %11l [ 3
FE CST 2 (A =4t 5 2013-01-09, 2013-12-09) ; a-
Tubulin — 3 H € [E Proteintech group 2% &) (4= 7=
5 :00069967), HL¥K{X PowerPac Basic I H 3 [H
Bio-Rad 724 A ; 1E & 2¢ % B i 85 DM2000 1y [ 14 [

schisandra chinensis polysaccharide;cisplatin;cardiac insufficiency;inflammation reaction;

Leica 24 #; &£ & PCR (gPCR) ¥ LC96 Iy [ 3£
Roche 2 &) ; i dR Y Multiskan FC g H 26 [ Thermo
IS Al A RO AR R GE 5200 T H WiV R RERH A
B Hl M om BN R R 4 Vevo
3100LT M H In& K&+ VisualSonics 24 #) .
1.2 F*%
1.2.1 DR BER G E S

2% Wk [9-10] 2 AL, 5L IE B 5 4
3 mg/kg (B TWEMR 2 b, pH="7. 2) 155 T/ B0 E
14 .
1.2.2 w544

18 Hszgi/NEUREAL 4>y 3 4. Az B R JK 21 L
A4 A4 SCP 4, 5: 4 6 K, &% CHk[11-12]1
b 38y 5 A R K 2R /N BROE I S AR B R OK T 7 d
HEHAT 1R PR ZNEW R 1 IR, LRE
FE s AR KRG 7 d RS RIEE AT 1R P 5
£F Y 22 BV W TR AL/ BROE s i S Rl 7 d E
BT 1R S A RN R 1K, BRI
ST 3 mg/keg J5 7 d kL RMEE 4T 1 R 3
2 Yk RGNV A + SCP 41 /)y U i 1 S U4 B 7
d MEH 45T SCP (1 % #R B Jk £F 4 2% 490 7 0 T o) i TR A
)20 mg/kg, B K 1 W, BLIRNE I FESHAA S 7 d 4k
4R 4T SCP 20 mg/kg.
1.2.3 DR Hhagn

PR s T B4 7 d S I R A BRI s
HB AR 245 Vevo 3100LT L0 T hE . HHE M K¢
W VAN 22 40 R W42 (LVIDs) | 2 2= &7 5k oK
WM (LVIDD) | 22 2 4 AR W 25 B (LVESV) #il A2
EEPIK AR AR (LVEDV) , 414> % (EF) = (LV-
EDV—LVESV)/LVEDV X 100% , 4 % 43 8 (FS) =
(LVIDd—LVIDs)/LVIDdX100% .
1.2.4 SpEAREE
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FH S 1 O 1 i G 38 0l 4 JRUE B 1 45 MR R AT
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O R4 43 2 B, B 928 A 24k 2% e 0 DT A1 oo JUE 21 2
WL F-a(TNF-) ik K F-,
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I3 B b 22 R R Ak BB /D B W4 /D B v . A
i ) & A il 3 LDH 5 CK-MB K-,
1.2.6 RNA )5 mRNA K -F#

B4 6 H/hBUALFE J5 BO0 4 21 25 20 mg, Tr-
izol WFEEE . M AN, B 15 s. IR E 10 min.4 C
12 000X g B> 15 min, L EVEW . MA 0.5 mL W
P, RS 10 L EE 10 min.d ‘C 12 000 X g B0
10 min, 3 FIEW . MA 1 mL 75% Z B, & F&if# 10
WL #HE 10 min,4 ‘C 7 500X g &> 5 min, 3% LW
J& 75% Z BE WL 5% 4y, DEPC UK ¥ il 32 U RNA,
Nanodrop M # RNA /K F., f 2 X Super Mix #
RNA S5 cDNAL 3K ¢cDNA A SYBR Green

1989

i o S22 % % i PCR (real-time quantitative PCR,
RT-qPCR) # W 4 5 I+ [ A 40 ML /v & (IL)-6,
TNF-o . FE B RKEE A 1 (HMGBD Al 1L-18] mR-
NA £k K, 519 75 0% 1, qRT-PCR 22 5K 2
B (DB B R pl dDNA+1 pl 10 pmol/ L IE [4]
1 +1 pL 10 pmol/L KM 514 +5 pL. SYBR Green+
2 pul. & RNase SZE7K) il £ T RNAase fJ PCR /\GEE
W O N 35 5L B0 e AL H R R R P T
95 °C 5 min, 1 PHE¥;95 C 10 5,60 C 30 5,72 C
30 s,40 AMIE I 5 T8I0 A BROA IR B ) VS i Tl ke
DL Bractin fE A NS, R 2 27 ¥4 #F 1L-6, TNF-a,
HMGBI il TL-18 mRNA #ixf # kK,

*1 qRT-PCR W51 ¥ 7 31

HeH ETT 519 LR PRI (bp)
IL-18 ACTCCTTAGTCCTCGGCCA CCATCAGAGGCAAGGAGGAA 89
1L-6 GAGGATACCACTCCCAACAGACC AAGTGCATCATCGTTGTTCATACA 118
TNF-a TGATCCGCGACGTGGAA ACCGCCTGGAGTTCTGGAA 89
HMGBI1 GCATCCTGGCTTATCCATTGG GGCTGCTTGTCATCTGCTG 81
B-actin CCGTGAAAAGATGACCCAGA TACGACCAGAGGCATACAG 154

1.2.7 Western blot #& M NF-«B #j &% 8% 1 K -F
£ 6 H/NRALSE G BUCO EH 4 20~40 mg 2
fi# 0 (KR, BL 20 pL AR 100 pg MEH
FE Lo e e B TR -2 DN 0 TR M B R UK (SDS-
PAGE) 738 . 1B 5% % 2 R W W & M (PVDE) Jiit, 43
THR<70X10° BEMAM 0. 2 pm LK, 2> FH >
70X 10° (I T 0. 45 pm FLAZRRIE, 90 min J§ 5%
R g 4 W5 &5 P41, TBST PEME 3 ¥k, & 4K 5 min, FF A
NF-«B —H0 (5 % Bl W3 45 1) TBST ¥ LA 1 2 1 000
Fii B8) .p-NF-kB(5% BSA [ TBST #&# LA 1 ¢ 1 000
Fi B ca-Tubulin(5 %6 i i W3 ¥y () TBST W LA 1 ¢
1000 fB) , ElRBIR2hFBE 4 CHBELK. K
H,TBST ¥ 3 ¥, &K 5 min, B 5 A BUR 3 A
W EEFRIC ) A 1 h, TBST ¥eik 3 %K.
R (ECL) W (A RS B 1+ DEOERE
2 min, BEEAL A%, B FH Tmage] %514 g 8 4% K B A1

it
1.3 %itxam

K H GraphPad prism6 # {4 #1748 11 73t , 11 i
TERLLL &t FKon .3 AL IR H R R R O 2240 #
P2 [E] L8R F LSD-¢ #2365 DA P<<0. 05 WZESH A
Gl FE X,

2 % e
2.1 SCPREM4AHFESFHNACHIEERE KB
K]

D TIBESE R W m AR T AR R K AL, 40 41 /1N
FUOHE EF 0 FS ¥ & TR, Hi s LDH 5 CK-
MB /K #4585 5 T} 5 (P <<0. 05) s #H& T I 4A 4
SCP+ 4141 /N B0 IE EF f1 FS ¥ 80 0 F+ 55 1 i
LDH 5 CK-MB 7K~ ¥ B i FEAIL (P <<0. 05) ;3 41/)
UG LVIDs,LVIDd, LVESV.LVEDV %, 2% &
G248 L (P>0.05), I 2.3,

x2 SHMBROTIEEIEIRIE B (n =6, L)

4151 EF(%) FS(Y%0) LVIDs(mm) LVIDd(mm) LVESV(uL) LVEDV (pL)
AR K 4 71.1944. 04 43.2243.63 2.4640.08 3.5740.07 22.3742.77 42,0246, 37
5 1 2 51.75+2. 86" 23.46+1. 26" 2.66+0.19 3.80+0.06 26.26+4.92 40.86+7.55
Ji %1+ SCP 41 65.42+1.80° 39.2942.77¢ 2.35+0.17 3.5040. 14 14. 342,50 38,5844, 07
F 10.78 14. 62 .06 2. 64 2.91 0.08

P 0.001 3 0.000 3 0.372 7 0.104 1 0.085 8 0.922 9

“.P<C0.01.": P<C0. 001, 5 £ B ER KA H 8 5. P<<0. 05,9 P<C0. 01, 5420 Hh i
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*3 3 A/NRIE LDH 5 CK-MB 7k F bk & 2.3 SCP #p# IR 485 S 09 ML E 5=
(n=6,7z+s,U/L) AHES T A B ER 7K 41, WA 20 /D B0 WLZH 21 16,
41 3 LDH CK-MB TNF-o.HMGB1 F1 1L-18 ) mRNA &3k 7K 34 85 &
J{lf;ii,j'vkzﬂ 277.40415.77 74.63+3. 14 THE (P <20. 05) 3 A& T4 20, 40 + SCP 41 /) B
401 @ + »
wiescrn st e DTS BH mRNA Rk AP0
F 25. 71 16. 56 AR (P<<0.05) . L3k 4. DAY TNF-o G HEAR
P 0.000 1 0.000 1 A2 e (0, 55 B B 7 AH T A B AR KA, A 2 /)N BR
“P<00.001, 5 MR K AL A" P<0. 01,5, P<<0. 001, 5 D JILALZ] TNF-a 3235 K81 8 T+ &5 (P <<0. 05) ; MK
141 TIAEALH , SCP+MAEAZH /I B0 WLZH 2L TNF-a 3R 357K

U BEAIR (P <<0. 05), WLIEl 2, AHEL T ARk 41,
A 2H /N B LA 20 p-NF-«B 3 35 7K - B & 7 &
(P<C0.05) ; A4 T A0 41, W41 + SCP 28 /)y B0 AL
H A p-NF-«B Fik KW i BEAL (P <<0. 05), LA 3,

2.2 SCP )R 48 5] A2 49 L LF 4t 5 ELA 4R 47 4F )

HE Yt 25 B R AR T Az B R K 4L, A 20 /)
BRC LR 4 2% L AN 3% 252 5 10 W4 + SCP 41/ B0 L
YA Lk, WK 1,

AR K AL B AL C: nﬁ%a+scp 4.
B1  OAALR HE F&E(X<400)

x4 3HEMPMRKREEF mRNA RIEKELLE (n=6,2Es)

215 IL-6 TNF-a HMGB1 IL-1B
AR KA 1.00=+0. 23 1.00+0. 17 1.0040. 21 1.0040. 20
I 41 3.334+0.37" 3.2940. 25" 3.0040. 41" 2.47+0. 42°
M54 + SCP 21 1.37%+0. 20° 1.3940. 34° 1.2040. 21¢ 1.2640.29°
F 20. 61 21.55 15.99 6. 20

P 0.000 1 0. 000 1 0.000 1 0.010 9

“,P<C0.05,": P<C0.001, 54 Bl $b /K 4 H# ;<. P<<0. 05, P<C0. 01, P<C0. 001, 544 Lb %5 .
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I FH e B I A A DR O LR O L
R AL | RN~ RN ) =31 2 9 & 1 I 1
KA E A TCTPD | JLER ¥ B (CKD Al CK-MB 7K -
T iR - 3% AT RE A AT 5 50 JIE ) B8 R S 0 32 2
PAES Tl L A3 5 | O LT 24 25 L A0 JUL 40 i 23
LN T R S R A g e R, SRR
I LT 5 | RS 1 O U B A O 489 7= 4800 55 1k A FH A AL 41
HAEEZEZ L,

TR TN AR 2 b 2, W6 R 8% 8 FH T R IR YT .
BIIZR KRB, T2 ZEMER TN &,
Y 4 HL AT DU L B R RN Bt A Ak T P 4 2 B4
RIS . ATAESR MR T B HETE R AR 4 A O I A R
R PR3 VR FH B T & L AN URT D2 il 2 T R
F oA NUIE K 50 F1 32 38 , 36 7] DL fif g 2 B
o B EE R SR MO WLAT B O AEAREE G R, /N
B8 I 401 Ach 35 R 2% 310 D) B (EF AN FS) B R B AIG
H LDH 5 CK-MB 7K 3 W] & Fh &5 s A AL, 2805
FIAL B 5 /N B0 ILEF 4k 2 AL, 5 BE AR O oY 4R GE —
M, SCP AT G /N Bt T RE RO I ¥ A BT
Zif. UL LR SCP H A YU S 1.0 JIE 2 1
fEHT.
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T2 SR /DN A3 et TR A0 AR U TR L 2 i 5 R A
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T VR B B SRS I TS R TS A T A B X 5
A RAE RN S Ah A SCRR R T A N AT 3K B
|| N I DA B - N - N 1 a8
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SEFbE . H IL-6, TNF-a. HMGBIﬂHLJBH@mRNA
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