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SD KR 72 FREHIECTFE R MR TFAR YL (Sham 41), B 24 (LPS) BUMsER SRR 2 (LPS 4H), IG5 =
AAPT AT IR (LD 41) 3 4, AR 24 H, Sk 49 LPS 20 me/kg il £ Memg AR 58 K B 5 Sham 2
WG A AR R K LD 4TI 5 447 Ies ik i 4 S AL AT A9 5 me/ke 5 Sham 41 A1 LPS 41 v 49 45 4
AR K . FESE WA AR BRI R ANLC 2 (HR) 5 40 3 RIS 0. 3.1 6 h #4808 R BT s ki <44,
JH TR G 28 W B S (ELISA) R0 2% N At B 75 i 94 B AT 14X (NT-proBNP ) 7K, FH 25 5 90328 B GTE 156
(Western Blot) #6115 £k & G R 4r 5 PE 2 B 2 R 25 1 il 3 (caspase-3) MA% e 5 KT -«B p65 (NF-kB p65) 3
ik HIRE 6 h BT BGO LS, 205 K 3 - 4L (HE) Yt 5 SR 4L S5 A0 AR | AV A S B 22 B i i 06
(TUNEL) # W ZHjgs -2 2558 W4T LPSJ5 1 h KECEISIIKE (MAP) B TR, ZJ5 2 #i &, 6 h i
i 2 5T Sham 41 5 1 HR JCWI R 2028, 55 Sham 41 HL 25 7 G411 247 3 5 ILFLAR (Lac ), Tl 4308 (BE). 1L 3¢
NT-proBNP IR KU JILEH 21 caspase-3 Fll NF-xB p65 ZR IR B[R] FE KB W T =L, YT 6 h ik, HI B & T
Sham £, MEREPEAR TR T LM S AT 1A T35 , KB MAP 2 BT, Lac, BE W22 TR, 6 h it
MAP . Lac. BE #) i Z1iX T° LPS 2 [ MAP (mmHg, | mmHg=0.133 kPa) : 98.6+7.5 [t 106.1 +8.5, Lac (mmol/L) :
1.29+0.08 £ 2.424+0.37, BE (mmol/L) : 4.45+0.57 It 8.18 +1.03,3 P<0.05 ), {EFIiEE LR THIUS 3 h
F16 h 1fi13# NT-proBNP 7K M0 JJLZHZ caspase-3 . NF-kB p65 Zeik3 1 BAKT LPS 20 ( 1fi13% NT-proBNP(ng/L):
3hH}2740.56+97.31 It 4425.60+743.32,6 h Ay 2 638.81 +205.12 [, 4993.01 +373.78 ;. JJ/L caspase-3/GAPDH ;
3hJ90.567+0.045 11 0.841 £0.162,6 h 5 0.496 +0.071 1t 1.116 +0.172; .03l NF-xB p65/GAPDH:3 h 24 0.852 +
0.734 1 1.2324+0.115, 6 h 7 0.783 +0.047 L 1.383+0.215,# P<0.05 )., HE 44t R, LPS 4H.0 U402k
WrEL, 2 PR IR 5 1 LD ZEC ILZE 200 3827 2 4 LPS 4 S i3 . TUNEL 4L 5%, LPS 2.0 L4 i )4
TN, AR IR TR B B = T Sham 21 ((82.41 £1.57) % [ (5.77+£0.69) %, P<<0.05 ) ; T LD 41.Co LA B I 1=
RO WA T LPS £ ((27.82+1.77) % L (82.41 +1.57) %, P<0.05 ), Z&it KFIE S AL 0] AT iR eIk 7
O WH S EAG B ER, HBLH AT e SISO NS caspase-3 K NF-xB p65 AU I8/ AR TS %
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[Abstract] Objective To investigate the effects and mechanisms of low-dose hydrocortisone on myocardial
injury in early septic shock rats. Methods Seventy-two healthy male Sprague-Dawley (SD) rats were divided
into Sham group, lipopolysaccharide (LPS) model group (LPS group) and low dose hydrocortisone intervention group
(LD group) according to the random number table method, with 24 rats in each group. The rat model of septic shock was
produced by intravenous injection of LPS at 20 mg/kg. Sham group was injected with an equal amount of physiological
saline. The LD group was injected 5 mg/kg of hydrocortisone via right femoral vein after model establishment. Sham
group and LPS group were injected with an equal amount of physiological saline. Blood pressure and heart rate (HR)
of rats in each group were continuously monitored. In each group, 8 rats were sacrificed for arterial blood gas analysis
at 0, 3 and 6 hours after model establishment, and the level of plasma N-terminal B-type brain natriuretic peptide
precursor (NT-proBNP) was detected by enzyme linked immunosorbent assay (ELISA). The expressions of cleaved-
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caspase-3 and nuclear factor-kB p65 (NF-xB p65) were detected by Western Blot. Myocardial tissue was harvested
6 hours after model establishment, the histopathological changes were observed by hematoxylin eosin (HE) staining,
and the apoptosis rate of myocardial cells was detected by terminal-deoxynucleoitidyl transferase mediated nick end
labeling (TUNEL). Results After LPS injection, mean arterial pressure (MAP) decreased significantly at 1 hour,
then gradually increased, and was significantly higher than Sham group at 6 hours. There was no significant change in
HR, and the difference was not statistically significant compared with Sham group. Blood lactic acid (Lac), base excess
(BE), plasma NT-proBNP level, myocardial tissue caspase-3 and NF-kB p65 expression increased with the extension
of time, all reach the peak in 6 hours, and significantly higher than Sham group. After early treatment with low-dose
hydrocortisone in septic shock, MAP showed an increasing trend and Lac, BE decreased slowly. At 6 hours, MAP,
Lac and BE were significantly lower than those in the LPS group [MAP (mmHg, 1 mmHg = 0.133 kPa): 98.6 £7.5 vs.
106.1 +8.5, Lac (mmol/L): 1.29+0.08 vs. 2.42+0.37, BE (mmol/L): 4.45+0.57 vs. 8.18 £1.03, all P < 0.05]. The
level of plasma NT-proBNP, and the expressions of caspase-3 and NF-kB p65 in myocardial tissue were significantly
lower than those in LPS group at 3 hours and 6 hours after low-dose hydrocortisol treatment [NT-proBNP (ng/L):
2740.56 +97.31 vs. 4425.60+743.32 at 3 hours, 2638.81 £205.12 vs. 4993.01 £373.78 at 6 hours; caspase-3/
GAPDH: 0.567 +0.045 vs. 0.841 £0.162 at 3 hours, 0.496+0.071 vs. 1.116 =0.172 at 6 hours; NF-xB p65/GAPDH:
0.852+0.734 vs. 1.232£0.115 at 3 hours, 0.783+0.047 vs. 1.383+0.215 at 6 hours, all P < 0.05]. HE staining
results showed that myocardial cells in the LPS group were broken and inflammatory cells infilirated. The myocardial
histopathological changes in LD group were significantly less than those in LPS group. TUNEL staining showed that the
apoptosis of myocardial cells in LPS group increased, and the apoptosis rate was significantly higher than that in Sham
group [(82.41 = 1.57)% vs. (5.77 £0.69)%, P < 0.05]. The apoptosis rate in LD group was significantly lower than that in
LPS group [(27.82 +1.77)% vs. (82.41 £1.57)%, P < 0.05].

role in the myocardial injury of early septic shock, and its mechanism may be related to the inhibition of caspase-3 and

Conclusion Low-dose hydrocortisone plays a protective

NF-kB p65 expression, the reduction of apoptosis rate and myocardial inhibition.
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1 #Mr57HE
1.1 SR B BN 72 R SD K
B, AR FE 190 ~ 220 g, HH ™ PH BB K 2% 5250 sl ) v
DAL, S A A IES - SYXK (F) 2014-0003, fig
Z b5 (LPS, 92 [# Sigma 2 7)), S AL AT Ay #2 (] R 54
VI T 245 IR0 A BIR 28 7)), 106 AR A R & B IR 4 52 12
It R 25 11 i 3 (caspase-3) M #% 5 A F -kB p65
(NF-kB p65, 3 [E Cell Signaling Technology /A ] ), J5
7 R 3 Bk Z0 AR 10 3R B8 (TUNEL ) 3857 & (S5 2 G
NP
1.2 Zh) 52l AR R - FeREALEC PRI KR
S MIRFARL (Sham 4 ), LPS BUMEE MK s s Rl 2
(LPS 41) A i S Ak AT A4S+ Wi 4l (LD 41), 4
4124 Ho @ RE KIS LPS 20 me/kg 07 iR EE

PER T2 K B 5 Sham 21 VE ST & A BEER K . 4%
AR LA 20% SRR 5 mL/kg 8RR T 50K,
O3 B A e Bl K, 2 A I Bl bk A T T R AN
PE-50 48, il T 7] ¥ e #51% £ BL-420F A= HLEE
SR RGN | 0K (HR) 5 247 B bk B 8
TS 25 mEBUiL. B NI ERE 20 min, il
KEREEAR LT . HR (B, LD 4T 5 24
KA B S T IR 5 mg/kg 5 Sham ZH A1 LPS 2 7
AR R BRER K

I 7 P IR v A5 Y o 2% B A v - K BRCF- 34 80
Jik FE (MAP) 3 3R E T % 20% ~ 30% Ff454E 15 ~
30 min [4]0

ARSI B AL E T AT G S e AR
R VIR R S50 sh Y e 32 5y 2 it (R 4t
5 :201811035),
1.3 Kdebs Kok « A4 T RS 0.3.6h
B8 AR, BUBBh ik it . &k i AL LSS 4G
131 0. HR W00 K i <40 A« 38 i BL-420F
A PIHLAE S50 72 0 Wa R B . HR , B /N i i
1R BUBshbk i, M€ pH A . 3 Bk i — Ak o
JE (PaCO,). kil 453 JE (Pa0,). IMLFLAR (Lac). 7
A0 (BE ),
1.3.2 3% N K3t B AY Al &4 K AT 4 (NT-proBNP )



- 212 -

FRAEFE TG A BEE S 2020 4F 2 H 45 32 545 2 18] Chin Crit Care Med, February 2020, Vol.32, No.2

TKEME « ka4 BB ELISA 1230 &5 45 N 5 1f 2 o
NT-proBNP &1,

1.3.3 & 2 BNl 5 (Westren Blot) I 2 >
LA 2 caspase-3 . NF-xB p65 5 FH £ ik « BUo2R4
ZUATALZVA) 3, BB VS W, I 2R IR B, B
AT R DI T e rL UK, B JBE, 3808, i —dt
4 CHFE W, M ZPUREEIEE 1 h, LMD,
Odyssey BT 4 4500 IRBEAE, LLH IR 58S
3 - IR H I A SUB (GAPDH) B9 BE(E FH R
HHERIKE,

1.3.4  JFEHI2EHT - B 10% FF P V25 90 161 2 4 1) o0
PRAL, K AWEM. PR, IRARE -4 (HE)
ety J5 ot ™ EE O LA 2L B0 B TUNEL
Gt 0 O LA ML PR T3

1.4 Giit=fab B . ffF SPSS 22.0 4o it 445 Hr
Pio THRVEORILAEL + bR (R +s) FOR, 4N L
BER PR 7 22 0B, I LR LSD ki
P<0.05 RnERAGIT R L,

2 F R

2.1 IR K HR (& 15 3 1)« 541K BUE Rl MAP
K HR #2255 TGt 228 L () P>0.05), #ik
TES LPS J5 1 h, KB MAP 8 EREE R T 20% ~
30%, ik 2K 0 5 2 S5 2 W L TE, 6 h B B T
Sham 2, 5 Sham ZHAfEL, LPS 41 0,3, 6 h MAP 22
SHGH#E X (¥ P<0.05), LDZ3 h, 6 h MAP

5 LPS # e 22 R A Giit 5 L (3 P<0.05).
LPS £ 4% I} a] 55 HR 5 Sham 4H FL# 2 R 0S8
BEX (¥ P>005) ;LD 3h.6hif HR Bl & T
LPS 4 (3 P<0.05).

120 -

-~ Sham4f

- LPSH - LD41

MAP (mmHg)

40 1 1 1 1 1 1 )
E N Oh 1h 2h 3h 4h 5h 6h

i ]

TE : Sham 2N TR, LPS NGB R e T2
LD ZH AR i S A T RORA T T2 s MAP 0 A KT 5
1 mmHg=0.133 kPa

1 BHXBFHERTE MAP 254k

22 IMASHT(£ 2): 5 Sham ZHAH L, LPS 4H pH {H
B i %, PaO,. Lac &% BE B34 (3 P<0.05).
5 LPS ZAH1L, LD 4H 6 h B} pH {H . PaO, B i 75,
Lac. BE B i P& (34 P<<0.05). 4% 4 [8] PaCO, [t
BESTEI2EE L (P>0.05),

2.3 Il 3% NT-proBNP /K °F- (36 2) : LPS 21 45 I} [i]
A5 I3 NT-proBNP 7K - B i 5 T Sham 41 (1) P<
0.05),6 h ikIE(E . LD 21 3 h. 6 h iFI3% NT-proBNP
JKSEIA B T LPS 4H (34 P<0.05),

®1 BAXREEREAENE S MAP K HR B9 EEE: (x +5)

151 ShsL MAP (mmHg) HR (X /min)
(H) FEA{E 0h 3h 6h FEA A 0h 3h 6h
Sham 2 8 978+33 985+34 984439  97.0+39 4039+17.8 40394178 4048+13.0  406.6+14.3
LPS 41 8 100.0+8.1  833+6.6" 8651597 106.1+85"  4133+374  3963+237 407.3+66.1  408.5+543
LD 4 8 95.0+64 734+92° 939+63" 08.6+75P  4220+107  4085+185 4573+296°" 4658+44.7

1+ Sham 41 AR TR 4L, LPS 41 i 2 BE UM E MR TEBIR A , LD 20 AR50 i S AL il A8 T34 ; MAP SR FX 3k, HR 0% ;

1 mmHg=0.133 kPa ; 15 Sham 41 IL%:, “P<0.05 ; 5 LPS 41 L4, "P<0.05

®2 BAXRBEFAERERKSKDSSFIEIREME NT-proBNP K FIL LR (x +5)

21 5] HE s (H) pH {H PaCO, ( mmHg) Pa0, ( mmHg) Lac (mmol/L) BE (mmol/L,) NT-proBNP ( ng/L)
Sham4l  Oh 8 740+0.03  3635+1.15 10331+ 3.95 1.02+0.14 2.60+0.42 101.61 + 13.07
3h 8 740+0.03  36.15+1.31 104.38+ 3.46 1.06+0.09 2.75+0.21 111.67+ 12.56
6h 8 7404003  36.26+0.95 104.75+ 3.20 0.97+0.05 2714021 88.39+ 15.77
LPSZ4  Oh 8 735+0.05%  35.69+3.28 177.00+12.85%  1.34+0.23° 6.69+1.06° 396.43+131.68
3h 8 7.324+0.04%  31.05+2.83 170.88+ 9.72%  1.72+0.29% 7.46+1.86%  4425.60+743.32°
6h 8 723+0.05%  32.51+3.47 151.88 +10.40 242+0.372 8.18+1.03%  4993.01 +373.78 %
LD 41 0h 8 735+0.03%  34.53+1.52 155.00+ 7.86%"  131+0.18° 6.48+0.69% 442.38+129.01 %
3h 8 7.35+0.03%  3539+4.23 15213+ 9.22%>  122+0.17" 478+0.93 274056+ 97.31°"
6h 8 738+0.04" 33314277 160.63+ 6.19%"  1.29+0.08 " 4454057 2638.81+205.12%

T+ Sham 2 MR TARAL, LPS 4 NS SAHEIRARE AR TEAR 4, LD 20 IR AL TT OFA T A 5 PaCO, M BIIKIIL &AL SR, PaO,
JEK ARG, Lac S IMFLER , BE S48, NT-proBNP b N A B BIBGHAAKETA ; 1| mmHg=0.133 kPa ; 15 Sham 4113 L42, *P<0.05 ;

5 LPS AL E: , PP<0.05
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24 0O LA 4 caspase-3. NF-xB p65 & ik (& 24
7 3) . 5 Sham 4L L, LPS 41 4% B [a] 5.0 L4 21
caspase-3 . NF-kB p65 FiA g I 5 (¥ P<0.05).
5 LPS AR, LD 2 3 h. 6 h L0414 caspase-3
NF-xB p65 FKik & 8 TR (3 P<0.05),

. Sham# LPSH LD AHRE 4y
"™ 0n 3h 6h Oh 3h 6h O0h 3h 6h WM

s _ e

GAPDH [ — 36000

NF-«Bp65 — T NSNS o 5500

GAPDH [ — — O ——— - - 00

Sham 20 B FARL, LPS 405 ZHEUE MR T4,
LD 4 AR S AL T FIAATTRH 5 caspase-3 I RACRA IR
L R AR T 3, NF-xB p65 A% 5 F - B p65,
GAPDH >/ 3 - Wi H il e 1t & ity
2 BAFRPEENALE (Western Blot) Al £ 20K Bl

HIBUE A R E] RO LR R caspase-3 NF-B p65 8 H 354

%3 FHHEXBRHESAERESOHESR caspase-3.

NF-kB p65 EEFRIETWILE (x £5)

g5 S caspase-3/GAPDH
() Oh 3h 6h
Sham4l 8  0432+0.072 0.421+0.853  0.442+0.090
LPS 41 8  0.598+0.0637 0.841+0.162" 1.116+0.172*
LD 41 8  0.615+0.063 0.567+0.045" 0.496+0.071
- S NF-kB p65/GAPDH
() 0h 3h 6h
Sham 4l 8  0432+0.070 0400+0.132  0.418+0.010
LPS 41 8  L110+0.110" 1.232+0.115% 1.383+0.215%
LD 41 8  L167+0.132  0.852+0.734°" 0.783+0.047 %

1+ Sham #H WA F- AR, LPS 2 M g 22 8 20 745 M Ik o Ak 18y
2, LD 4R AL AT I FA T T4 5 caspase-3 N R AR IR R
PR FR R A 3, NF-xB p65 MA% 54 sk M+ -«B p65, GAPDH
3 - W M SUR 5 15 Sham 41 FL4L, “P<0.05 5 15 LPS 41 4%,
bp<0.05
2.5 D ALEH 20 #2227 (8] 3) @ Sham 4120 ILAH
HeHEF L ST, TCAnMIIRIE | MBS . LPS 4.0 UL
HeHEF ZEEL, EB 530 WILAN & A= W 24, v BE 56 14 41
IR, EB 430 LRI 2120 A S B, 2D 4l O SR AT
LD 210 AILAN A HES S 2 2560, A0 LA AR B 224

3 OLBIT MG AR HIBUG 6 oL LA 41 Bl b s
T AR (Sham 41, A) R I RS 5 BREBEBUIRTEE I T
BRI (LPS 21, B) Lo JULAN A & A 282, 98 M At B3 , UL
[F] A5 £ A 5 AR i Al mT AR T 34E (LD 4, C) O LR e

HEFIR R ZEAL, RO ILANERT R HE et PATROR

2.6 AT (K 4): Sham 4148 UL IL4n g T, U4
T2 % K (577+0.69) %, 5 Sham 4 b 48, LPS 4
O WL R YA T B S 38 0, P TS B S T Sham 41
((82.41+1.57)% [ (5.77+0.69) %, P<0.05 ).
LD ZH.C LA T 3% LPS £ I i R4 ((27.82 +
1.77) % 1 (82.41 +1.57) %, P<0.05 ),

Sham#f LPS#H LD

: . . .
N . . .

B4 ORI TS H KRS 6 h LA T
T IEE VUMM O, AT O R 6, BF AR
(Sham 418 WLJA T2 ; g 22580 MAR s R ZH (LPS 41 )
AL LA T4 5 AT S T RS T-HI4H (LD 1) T
AP/ TUNEL 4404 +DAPLZHE  shfick
3 it i
e e 8 FINBE T IR I 2 0 TIEH R 45
W 5 A IO R 0 & AR R 2 R 40% , I R
(I35 E 2 38 70% ~ 90% ', SZIRHIFFY R, 45/
FRUME S 12 B LPS 12 mg/ke Ji7 8 h B BLC LA 455,
HERHLRIAR BT AChFoE Fe B (KA S0 7T Y
Faxet e 2 AR s O WL O A7 O VR, ELHIL I
1] BE S H ] NF-xB 15 b J caspase-3 15 538 %, Jik
BRRPE RN, Dok /D A R T, DT e L T ek
IR
SR, W8 B S0 2 % e B MR AR S T 7 20 A A
G AFE NN G 5 1 R o A [ i 2% mT o
M REE PR T H 3 BT R, M WS 7 5 A 2
FINR AT S A AT AR I AN RERR AR M B IR e
BAHIPER, H 5B PRIERTCE S (EE X
BEPEAR o R 5 O B i R i A I
— kA, ﬁ&l)ﬁ{%ﬁ,\a_ﬂﬁ'%‘ﬂfﬁﬂﬂﬁﬁﬁﬁ%
WS IR A AR HE KA B I 2 A
R AR O, B R D RRAS A, 7 A O e T
WA R DA BRI TR, 2 B W sh 1122 &
AR ARIFSE R LPS JR KR MAP T,
e a8 LI, 2 5 RS TR iR I g,
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FRg— Bt th 8 T i MAP = T2
{8, B2 &3 IRE ; Lac . BE 772 LTk, LPS 41k
R PaO, FF234 0, AT RE S H TR e A AR 4 A a1
T, B SE B AL B A U AN 2 P PR A . Lac
VR S AR TG R A e S PR B, HEKSE X T 0L
PRI e EmE " AR MR T R
1697 BinZ — BRI Lac 7K, Lac WAE N 221G
T B R ST R A s B P T B
i S A AT AN T [ AT IS, Lac 42 LPS 2 B
B, I R 2 Ak K SF 5 AT RE S R o A A AT
PIRABE N T 4 B A 5K 7, K52 AH 80 1 I sk
WS B L IR AL, OGS G 2R, - B HLAA Y 1R
IR o B A I Bm e B RN e B AR sy 7
T FE AR, AR AR SR D5 LIS T R 25 AR Bk B &2
S A )l PR 0 S AR T f s AR SR I
) AL AT AR B 0 BB A8 B TG A . A T 2H
VEE DD LR MR R T I

ARSLE RS R B, 5 LPS 4 b I =
ST BN T LSRR N S AL T aE
KL L caspase-3 2 IR B8, LD 2 caspase-3
FEIRBE LPS WA B T R, H 2 HFF 7D, SR I
AL AT BT T LA T, AR R
B -5 LR B 514730 WILAH ., DT 38T &4 e 9
ToiRAR, PR S RO MR G A 5, Su s g
3 1 T 2 T AT W Sl = S 38

AHE5EH LD 0 LA 2L NF-xB p65 Fik B i
fIXT LPS 41, O LA BRI T3/l , SREAIE ) i S fb T
AIRA TR LA T AT BB 5 NF-xB p65 ik N ¥
A 5 OCHRIE LPS A y—FINEER , [ Toll
FEZAK 4 (5582, T30 NF-xB B0 IR ME A 7=
e, B NF-xB 2 5P - 5L P b i 7
NT-proBNP £ .0 DIfe A M2 Wids 59, 5k
PEAR O SERE IS A Sz LPS 21 11 3¢
NT-proBNP & BB #i F1 5 25 T 5 i S A vl A AL
T WiJ5 3 h. 6 h NT-proBNP 7KF- W B [ I, 42 7R (%
FE S AT AT T O, MG T O TR

25 1, RS R st A AT B X R B PR AR
SO —E R ORI . AL ] BE 2 ]
NF-kB {f ft. 4 caspase-3 {5 "3 i , Ja 2 R AE L,
WD AL T, s O SRR B MR O LR 7,
R e REME R B RS AR e PR SR A TR A . (H
JEARSLI A AR R PR S L (6 h LA 94
LA (12 h ZJ5) g5 el et — 20 Hoe .
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