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[ ZE]E/ . FIZEFE (Carcumin) XFAEZ 4 (lipopolysaccharide , LPS ) 175 5 18 e 87 O WL BE LA (sepsis induced myocardial
dysfunction , SIMD ) /IN SR G T AL -3 -1l —y ( phosphoinositide—3—kinases—y , PI3Ky) IR (5210 , 53k 8 60 HAEME ¢57b1/6 /)N
SRR BHDLECE SR B 53 1T XT BREH (Con 4H) MEHEIEZH (Sep 2H ) (2 BTZ 2 (Cur 4 ) A H ER AR (DMSO) 4 , B4 15 H |
Sep .DMSO I Cur 41K F LPS 10 mg/kg W56 45 SIMD #7354 30 min /i, Cur ZHZ R IE ST 200 mg/kg ZHER , Con 41
I Sep ZHZME s TR G Stk A BER /K, DMSO A s 55 5 DMSO, FAAZJG 6.12.,24 h, 25 41/NRZAT B8h kA R 1 BL-
410 Z DI RE WPV ifiL 378 30 1 2FFR FR , AL FE 22O WA TR (left ventricular systolic pressure, LVSP) /.0 & & ik A WITE (left
ventricular end—diastolic pressure, LVEDP) | I W AR e K b TR T B 2R (maximum rate of left ventricular pressure de—
velopment and decay, LV+dp/dt—max ) ; HE Y& 2 .0 (AL U0 BRACAS s ELISA $EAGI/N R HE H O AUIES 2R 1 T (cardiac tro—
pOIlll’l CTn I ) FIMESRFEA F (tumor necrosis factor, TNF—a ) & 1 Y7481k ; Western blot #:ill.CJJLZHZU R PI3K—y  p—akt 5 [ /)3
ik, G5 Cur ALONEINFE) J12F48FR (LVSP (LVEDP I LV2dp/dt-max) 7E4 I 0] 25 5 Sep 41 HAE, ¥ & FFH(P=0.000) ; Auﬂﬂ
AR FIZE S 5 Sep AUA LG , #0475 PH U2 5 O WL U PI3K—y 2B A0 2238 38 Sep 2HIH I T R, p—akt 25 [ 19 #34
42 Sep 20T+ (P=0.000) ; /NI HCTn [ Al TNF-a F 55 sep 41F#{I% (P=0.000, P=0.000) , DMSO 455 Sep 41 ttﬁc,%?éﬁﬁé
ST L (P=0.586), &5t . 228 X SIMD /NGO AR YE S5 30 PI3K—y & [ 35 56,
[ RBIR) |22 00 IR AR ; O WU BE AT ; W It LS -3 - —y
[E 525 ]R459.7 (kAR ERS A (4hs B H#A]2013-12-12

Effects of curcumin on the expression of PI3K-y in mice with

lipopolysaccharide induced myocardial dysfunction
Fan Tingting, Liv Qiong
(Department of Emergency,The First Affiliated Hospital of Chongging Medical University)

[ Abstract)Objective ; To investigate the effect of curcumin on expression of phosphoinositide—3-kinases—y(PI3K—y) in sepsis induced
myocardial dysfunction (SIMD) mice. Methods:The 60 male ¢57bl/6 mice were randomly divided into control (Con),sepsis (Sep),
curcumin(Cur) and DMSO groups (n=15 per group) by completely randomized digital table study. Mouse SIMD model was in—
duced by intraperitoneal injection of 10 mg/kg lipopolysaccharide (LPS). Mice in Cur group were injected with 200 mg/kg curcumin
at 30 min after LPS administration;those in Con and Sep groups with an equal volume of sterile saline solution and those in DMSO
group with an equal volume of DMSO. The left ventricular systolic pressure (LVSP),left ventricular end—diastolic pressure (LVEDP)
as well as mximum rate of left ventricular pressure development and decay (LV+dp/dt—max) in various groups were monitored by
BL-410 multiple monitor in the right carotid artery. Histopathological changes of cardiac muscles were observed by HE staining. The
expression of ¢Tn I and TNF-« in serum was detected by ELISA and the expression of PI3K—y and p-akt in cardiac muscles by
Western blot. Results ; Compared with those in Sep group,values of LVSP,LVEDP and LV zxdp/dt-max at various time points were
increased significantly (P=0.000) , histopathological changes of cardiac muscles were relieved significantly, the expression levels
of PI3K—y in cardiac muscles were reduced significantly (P=0.000) ,the expression levels of p—akt protein were increased (P=0.000),
and mouse serum c¢Tn I and TNF-a levels were decreased significantly (P=0.000,=0.000) in Cur group. However,no significant
difference was observed between the indexes in DMSO and Sep groups (P=0.586). Conclusion ; The protective effect of curcumin
on cardiac muscles of SIMD mice is associated with the inhibition of PI3K-y expression.
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Je I PR A T A8 DL ™ B AN, o EE
59712 (intensive care unit, ICU) f 4 i T EHISET-
J PRI, R REAE B A B A H R B 4 E
REREATERAHAGE A L, P IEERE S S0 O LB RE
& fit (sepsis—induced myocardial dysfunction,SIMD)
eI MUMERERE TS A R A E SRR 22— ARk
BEAEAY PP ERTY | R AE A S0 F 40 L DA 5 1) 7 A
£ SIMD [k e et fe e AR ], 28R
(Curcumin ) J2 A& 4E 24 22 8 1 FEEE R Ly, B
AL PUA PO ETHER B b 5 Sl i g 2k
SELHWEH] , BRI 2% Fh SR A BT 118 B JSL AN 43 AP,
FIHT SIMD 88719 & s L] i AS BB, i 5 L
I —3 34 i —y ( phosphoinositide—3—kinases—y , PI3K -
VOV R 5 SR AE S Ny Y — 4> S B 40 i A 591, 7 R
Z: 5 SIMD (R AR, A SRl e 22 s R T
fig Z B (lipopolysaccharide , LPS ) 175 5 4.0 LI BE i
3 B PR AE ] B PIBK—y B AU RE I, B0 22 18
FAE SIMD Al R FHPILA

1 #REFZE

1.1 E¥EHY

SPF A IEM: ¢57bl/6 /INR 60 H,8~12 JHIH , R i i
20~25 ¢, A ERERFR AL S i,
1.2 %X A

FW R | " HIELW I (dimethyl sulfoxide, DMSO) LPS(Es—
cherichiacoli 055;B5)I4 [ Sigma 23 &) ; St i p-akt , PI3K—y
) A FEE CST 23 5] S bt il akt W) H & [E Abcam 2 H] 3 Gt
R B-actin 40 F_FIEHE A 22 AEHE AR A BRA ] 5 LA
A 1eG W H AR P2 W AR W E R BR A R /NI IR 3E
A F (tumor necrosis factor, TNF—a) OHULESEE | (cardiac
troponin, CTn [ )ELISA {5 &4 H 32 & R&D /A 7l ; Western
blot it 1877 & \BCA ¥ BE 2 3877 & \ECL b~ & it
BWH LIRS KARAT,
1.3 Fh¥pmrsssh

60 2 c57bl/6 /N FRIRBHLEL FRIERIHL N 4 4, 5
ZHAS 15 H L IEHEXTHRZH (Con 2H) MEFRAELH (Sep ) (EHE
ZH (Cur 2H)F1 DMSO 41, EMTERTE 7 d J5, 45 T IR IETES
LPS 10 mg/keffil #5 MeBRIERIRY 1 Con 245 TR )77 4t A 28
iRk, LPS TS BESCHR K ST, 44T o] S ELL L) e
5 HAREFER ST, 355 LPS 30 min Ji5, 2045 Cur H
LW K 200 mg/kg (AT 0.1 ml DMSO F) i i 73 5, 4 3
SRR P R, MRS TSI 2 R O AL
PO ORI VE FH AR 5 BUAR ) 25 W) ) S Con ZH RN Sep 4H I
J 0 S A5 A B ER 7K DMSO 2 s 13 S 254 DMSO, 4391
FH2Z4I5 6.12.24 h FEATE B, B ] Sk 0 5 1
INER
1.4 DR A%l

4 H/NRG3 45T IS 3.5% K 4G S 10 ml/kg R

fige, B , 247 S iCR A , A BL-410 Z )68 W3 (3 W I ifn.
W sh TRl BV ZAE O Z U K (left ventricular systolic pres—
sure, LVSP) 2.0 Z &7 5l AR (left ventricular end—diastolic
pressure, LVEDP) J& 72 %5 9 & ) A8 Ak fe K b TH AT Bl 3
(maximum rate of left ventricular pressure development and
decay , LVdp/t-max) ; W i J5 FF M HLC AR 20 2 B8 BUB 845
A A H LR AR A P A
1.5 /e LA 2R 38 32 LR

/N WZHEU 10% P P RE T s 428 T A0
AL AE 2 wm YIF, 28 60 CHET gl | DL B 2R B A
FERT K, IR AKE P21 (HE) Yot SRBMER U1 i 412211
T G
1.6 RSB p-akt PI3K—y & & & A 69 45m)

BUARAE TR P RO ZZY 150 mg, B TSI 4%
HLIA 1000 wl 2430, BT 0K b B A SR TREAIE,
VK FICE: 20 min EFR4r24# ;4 °C, 12 000 g #5.0 20 min, IX
B BV, SR BCA BRI E R, 100 wg I, 24
SDS-PAGE 438, LA % PVDF 5 I, LA 5%BSAMY
TBST ¥ T 37 CEH 1 h; I A BT p-akt FLIA& (1:500
FiiBE) Lakt(1:2 000 FiF&) . PI3K—y (1:500 Fii %) .B-actin(1:
1 000 FBe), 4 CRUSIERE ; TBST etk 3 ¥, 4% 15 min, Jil
ALWEHTAR IG(1:5 000 Fif¥),37 CHFE 1 h; TBST VL
4 3 W, B 10 min, ECL WA MEEE5 R . R Quantity One
V4.6 BAFFEATIEUG 30T
1.7 R P TNF-a.cTn [ 45694

SITFLRENIE 6,12 .24 h %45 2H/IN BRUEA TRRRE 45 MR
BRI, 4 C3ERL,3 000 r/min #5.00 15 min, /NOIRIRCETE IR
B 1 ml KE EP 4 A -80 CORFITRAF# M. ELISAIL
F BN P TNF-ou e Tn T 258, BRI
U BT,
1.8 “it$E ot

NLHT SPSS 17.0 #RAFHATGE 2700 T HE BRI HL +
BRERE (v + )R o R BT By 28 0 Mk
AT AN TR A ] Ak 3% 5 28007 F1 A8 0N 434 5 SR PR R 3
T3 22537 AT 4% I [1] 1 B AN ] b BB 000 64 5087 , 2
HIEBCR A SNK—q ¥, #eKifE «=0.05,

21 DRMKFHAFEE

SRS LSRR 434 PR 2 F R0, | s [ o 32 5800 XN B
MLFE B F12A M ARG T, 82 i R], 452l 3h 7
SR O e 22 LB 124 h B Sep 270N LA THLEE B
(LVSP .LVEDP #I LV dp/di-max) 5 Con ZHAH I , 22 H 44
it X (P=0.000 .P=0.000,P=0.000 .P=0.000) ; DMSO 4H 5
Sep 4/NRE TG bR 25 BTG #38 L (P=0.164 ,P=0.723
P=0.364 .P=0.789) ; Cur 41/NRATFEHR S Sep AIAHIL , 22 57
YA 81247 L (P=0.000 , P=0.000 , P=0.000 . P=0.000), [#
FE ST, A5 ) 5 LG 30 7 2 BRI AR « B Con 4145 1 [i] A5
TG4 25 F A0 (P=0.522 P=0.27) , HeAs 45 L it a] 5 1 3
AFREN2ES ., HoadR RS RIERZ A EE,
IR 1R,
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F1 BENREASEMESPMRNNFZN (x £5,0=5)
Tab.1 Hemodynamics change in various groups at different time points ( x +s,n=5)
41511 EfaLaN 6h 24h FAE P
Con 2 LVSP 90.1+74 96.5+4.4 92.4+6.0 103.451%4 0.000"
LVEDP 5.7+0.6 5404 5.1+£0.5 81.236" 0.000*
LV+dp/dt-max 6 860 + 737 7397 +£622 7401 £ 697 129.551* 0.000*
LV-dp/dt-max 7151 +916 7 366 + 836 7 046 + 488 116.429* 0.000*
Sep 41 LVSP 67.4+6.8" 66.5 +4.3" 56.3 £5.3" 5.611° 0.006"
LVEDP 4.7+0.3" 51.2+3.8" 34+0.2" 24.036" 0.000"
LV+dp/dit-max 4051 +853¢ 3791 £616" 2 666 + 143* 3.790" 0.030"
LV-dp/dt-max 3191 + 333" 3116 + 566" 3029 £ 557 0.441° 0.646"
Cur 4 LVSP 82.1+4.3" 80.0 +5.7" 88.7+8.0" 7.347¢ 0.000¢
LVEDP 59+04" 6.1+0.2" 5.6+03" 2.074¢ 0.074¢
LV+dp/dt-max 6201 + 662" 5460 + 481" 6 030 + 747" 3.585¢ 0.005¢
LV-dp/dt-max 5791 £ 504" 6216 + 647" 6099 + 489" 0.324¢ 0.921¢
DMSO 4 LVSP 72.6 £4.1° 63.2+7.2° 51.2+£3.8°
LVEDP 4.6 +0.3° 4.6+0.1° 3.7+0.2°
LV+dp/dt-max 4166 +651° 3590 + 575° 3025 +275¢
LV-dp/dt-max 3720 + 624¢ 3553 +£1070° 3237 £457°

T AL M BN FGEiT RS PR B BRI R AUV F AR P AR C S AR RN F 4ttt 5 P{E;a: 5 Con 41HAL, P<0.055b:

5 Sep 4 H AL, P<0.055¢: 55 Sep 41 L4, P>0.05

2.2 BN RS UL R FE T AL

JEBE T WA 7R, Con A/ LA ZUR WL Wt B
Sep F1 DMSO 41/ AT LA PR UK O LA I IRAE 25
FEARPE R NIRE ; Cur ZH/NER_E RS $K Sep AT DMSO
HU A, W 1,

ConZH Sépéﬂ Curf

1 K424 hOALAELR (HE,400 % )
Fig.1 HE staining of each group at 24 h( HE,400 x )

23 B4R S IULLR P p-akt PI3K—y & & 8 Kk

Western blot 45 58 .75, Sep 41 PI3K—y £ H ) ik &
(1.44 +0.07) % Con 1 (0.56 +0.06) B W30 (#£=92.632, P=
0.000) ; Cur £H (0.82 + 0.09) %% Sep 2H W i F [% (P=0.000) ;
DMSO 4 (1.17 +0.12) 5 Sep 4HA L , 2R G245 L (P=
0.07), Sep 4 p-akt 3% (0.92 £ 0.1)%5 Con ZH(1.31 +£0.08)
I B BRI (F=68.143 , P=0.000) ; Cur 41 (1.22 + 0.05) % Sep 21
A ek (P=0.000) ; DMSO 41 (0.69 + 0.06)5 Sep 41AH L, 22
ST (P=0.07) , /NG ILE, akt FIKTEET
SIES(P>0.05) ULE 2,
24 AR i TNF-a 89 AL

KRR T 25 0B, 40 PR R E800 (F=111.402,
P=0.000) i8] &5 TR0 (F=16.885, P=0.000) . % 32 HAE ]

(F=3.346,P=0.005) , =HALL5 Aof i) a5 %0 /N BRI TNF-o /)
LI SEMm , A A SE HARN , B[R] [, 25 4/ NR
ML TNF-o £48 FoAE . 24 h IHA] A Sep 41/ BULTE TNF-
o TR Con #HH B T1E5 (P=0.000) ; DMSO 4H/)N FUMLIETNF-
a Fig g Sep 1RG4 E X (P=0.586) ; Cur 41/
M TNF-o & A3 5 Sep AR, (KT Sep 41 H 2
SAAGE2EE SL(P=0.000) , 45 2 , 45 a] A5/ UL b
TNF-a & LA Con ZHASHT ] S BSR4 25 5 (P=0.000),
A HAERT LS F A AR 22 5 (P<0.05)

1 2 3 4

p-akt . - -

Bkl — — — —

L
BaCtin s S— ——
.

1. Con 4 ;2. Sep & ;3. Cur 41 ;4. DMSO £

B2 F4HNR 24 hOEEALRH PI3K-y. p-akt EAFKIE
Fig.2 Expression of PI3K—y and p—-akt in heart tissues of mice

PI3K—y

in various groups at 24 h

25 ARk cTnl &l

ZE LR 4 ) R 2 SRR (F=208.146, P=0.000) | i (]
H RV (F=280.929, P=0.000) , & 3¢ HAEH (F=42.074, P=
0.005) , FEHHL S Bof (1] 5 %o /INER M T T AR AR 500
HWEAAAESE RN, B & 2/ RS 7 eTn |
Prit L. 24 h B E] A Sep 4H/NERUMLTE ¢Tn 1 % 5% Con 41
HH 5 15 (P=0.000) ; DMSO 41/NELUALYE ¢Tn [ 45 Sep4
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*2 FBHNRAERESLFFR TNF-o &8 (ng/ml,n=5)
Tab.2 TNF-o contents( ng/ml,n=5 )in serum of mice in each group at various time points
6h 12h 24 h
2H 51 = = =
xEs Py xEs Py xEs Py
Con 2 15.52£2.19 14.25 +1.57 15.71 £ 1.81
Sep 21 53.96 + 16.10" 0.000 63.14 + 18.19* 0.000 81.43 +22.60" 0.000
Cur 24 33.68 +5.76" 0.001 23.10 £ 6.90 0.000 40.16 £ 10.76" 0.000
DMSO 4 52.54 + 14.50° 0.804 59.13 £9.70° 0.486 86.67 +22.83" 0.586
i:a, 5 Con ZH HLAR, P<0.055b: 5 Sep Z4H HL#K, P<0.05
* 3 FBHNBRAREEZMDFES cTnl &= ( pg/ml,n=5)
Tab.3 cTnl contents ( pg/ml,n=5 )in serum of mice in each group at various time points
g _ 6h _ 12h _ 24 h
xEs P1E xEs P1E xxs P1E
Con 2 0.07 £0.02 0.05£0.01 0.06 £ 0.02
Sep 41 0.65 +£0.14° 0.000 1.23 +0.35° 0.000 3.08 +0.20° 0.000
Cur 4 0.36 +0.07" 0.019 0.91 +0.20" 0.004 1.58 +0.14" 0.000
DMSO 4 0.68 £0.15° 0.596 1.12 + 0.34 0.394 2.74 +0.74 0.051

¥ :a, 5 Con 4 AL, P<0.05;b: 5 Sep 2H &L, P<0.05

RTG53 (P=0.586) ; Cur ZH/N UG oTn [ &8, 1K
F Sep 4 H2ZEFA G H 243 L (P=0.000) , ZH5 [ % , £} ]
RN A eTn [ & U3 Con 245 B[R] s o 40 11522
5(P=0.000) , A4 HAER ] & A AR 122 5 (P<0.05) ,
W3,
3 3 i

YR 2 9 S G A 5 | R B 4 B A R HILAAR
BIAEN SN, e 4] i i oy ™ o I i MR AR e
JUE R WU R A A BN R Ak
TG0 7 B R PR T3 T2 —,
H AR RAEAWT BT O WU 5 IR BT H
1Y I KA , SIMD 2 38 J Ve 73 i 7 AN R ) B B i
Pl Z—, 2§ 40%~50% 1) MERERE F8 3 231 A D DT REAS
000 PR M FEAE AR YT R XY A HIE BRI 5T
PRSI, HRTFSC R 2R R T RE RS IR 3R
HRA RO LA 4 O LA R PN S AR S R 0 AN i
FRECONEEA R B ERRG S 2 2R
{E ik SIMD &4

VER R FEAE 1 O R R A AORE A 5 R 240 it
IR 7 () F= A AE SIMD 19 & A & S o R v il 4 B AR
FH 2O WU 23455 i BEEERE 2 — L LPS J& 54 [
314 40 TR PN B 2R 0 R 2R, mTAE S SORE IR
TNF-o IL-1B IL-6 5= TNF-a 35 AW
i) /TN 11 RN e SO o 3 = N s =t 7 R
PR 22 BRI PR FEMLAAR 9 0 S 1o v 2 7 A
R DEMEERE DI 2 EE AN . B

TR S UE S B2 AE F1IE BERE IR SEI  TNF—oc B 2 TH
e RO IUSERDIRE" T I AE A TARY B ICy
WU 3 R v R v e e ) B At , LT ml 4
O WU AFAE . ARS8, Sep ZH MY TNF-a,
cTn [ YU B 1 Cur HEE TR )G TNF-a
cTn [ B FEAMK, %18 Cur /N BRARAE v MO L
D3RR BE A T s

PI3K J&—Fh 4 s N iR e LRSS , Vi 2
A SO E S T2 SRS S AT A
TR, HEMF ) 202 1A PI3K 4 4E [ A
(PI3K—a B &) A1 I B(PI3K—y)2 ANEAL Horp oy
X2 AR DR RS, HORYEE HEIE .
UTAFK PIBK—y AL A SEAE S HH T LR ¥R 7 s
M2 B EA, REHFFERW] PI3Ky 78IRS A&
PR EAVEH] (B B M ARSI Ak £
A PI3K {5 S B — DB R (5 520, il
FRACAE PSS sl ) T WS 28 114 < Bad R BE R
KA R H -9 e 5% N -« B (nuclear tran—
scription factor—kB, NF—«B) 0¥ 5 5 1l il 4 i - 3
(Glycogen synthase kinase—3,GSK-3) %5 | #f 1 & 77
MR AYIGTE oAk TR . MERIERTG AL Akt
I/ 3R] RE S IREEAE S A0 DI REAN A DL S it
i Ak TE BRGSO IIREA G, HATATSE R I PI3K-
y FE DA R A8/ BRURT AR S e B 803 O LW 4
PEM ] PI3K—y PIERAFLO T RN Y B1-AR FiM
TTEAE O I REN; KL TR K2 25 ) /K - i PI3K -
y TR ALY PR A L ) A0 R SR AR R
PLAATE i O D RE , DT M B 0E /N R 2 A B
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W0, $ v AR Ar R0 R, PISK—y ] RETE 9 0E )2
N JHTODIRERRS ST S SIMD R AR K,
M LA PIBK—y HYIA SF5E SIMD [ N 48 i A UL i
iH,

LWEE PN LR LW B A 2 n i 2K
TR I 2 W 25 T, BAT Z R0 AR 2= 300 8 i
TR B S AEAN BLAEPUR P SRSy
T RAEAE R . AR 0T 22 18 31 1 R B i 3 I HOG
Z R A DR AP T 190, 3 2o 00 ) 2 T R 7% il
K HTR U R T BTG I Lk A0 2 O B A K 5 1A
BRI R KRR A KN F-B1 (transforming
growth factor-B1, TGF—B 1) FER s 00 5 FEA, 417 il
NF-«kB F ik Fl TCF-B 15 538 FE IR RAE N, 411
il O WLEF AL PERRRY ) ST I 9 B, 228 R n g
1 i TCGF-B1/SMAD3 2 1A A3 e FE 4 15 5 19 2
PR 522, XoF e B2 RE 75 3 1O L) B B 11 £ 47
YER S0 TCF-B1 Feikf1 X, R, Z e RE R
—BIRYT SIMD BIVEAE 25, T R L o0 e R
i R4 B R SN R R

AW 5T K B, Car ZH 0 WIE 1L 35 7 2 9 48 A
(LVSP _LVEDP Hl LV +dp/dt—max ) 7£ 45 i} [i] 5 24545
JIF LTt 5 O WU i B4 AR 5 Sep 2L AH LR I
AR S ¢Tn I\ TNF-a FEI8%8 Sep 4100 A, HL
PI3Ky 85 HFIA MR, A U B2 2O DO NE
M3 80 1 2# A8 B PI3K—y R [ (1) ik A A 76 45 B
AHRFETE— 30, RIIZZB R XS SIMD /N L
PRAPVE R 53 PI3K—y Rk A ¢ HEARHLHI A
fF T — 20 05E

2 % X #
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