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Shenmai injection inhibits inflammatory response in lipopolysaccharides-

induced septic mice

CHAI Yingying', CAO Lijuan', ZHANG Haowen®, CHEN Hanyu’, WANG Guangji', HAO Haiping'*
'Key Laboratory of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009;

? Nanjing University of Chinese Medicine, Nanjing 210046, China

Abstract This study was to investigate the regulation of lipopolysaccharides( LPS) -induced sepsis in mice by
preadministration of Shenmai injection( SMI) and the therapeutic differences between male and female, female
and male mice were randomly grouped by weight, including control group, LLPS-induced sepsis model group and
SMI administration group. After preadministration of SMI for 14 days, 10 mg/kg LPS were intraperitoneally injec-
ted subsequently to induce sepsis. The survival rate of mice, level of serum cytokines and the mRNA expression of
proinflammatory cytokines in main tissues were detected to evaluate the impact of SMI on LPS-induced sepsis
mice. From the survival rate, which is considered as a gold standard of improvement in sepsis, significant protec-
tive effect can be observed after SMI pretreatment in LPS-induced sepsis mice, with a more significant effect
shown in the females. Consisting with the serum cytokines levels, SMI significantly inhibited proinflammatory cyto-
kines including IL-6, IL-1B8 and TNF-a mRNA expression in tissues and the regulation of I1L-6 was most signifi-
cant, which was consistent with the results of ELISA in serum. Moreover, the liver tissue acquired a more evident
impact than any other tissues, which fits with the ratio of dry/wet weight. SMI can significantly inhibit inflammatory
response by delivery in advance in LPS-induced septic mice, which provides strong evidence for elaborating the
mechanism in the treatment of cardiovascular disease-related inflammation and shock.
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S E B ( Shenmai injection , SMI, IE K &
E25\ A BR 2 7)) 3 LPS ( lipopolysaccharides from
Escherichia coli. 055 ; B5 , 35 [E] V4 #%& ¥ B4 fi B 254255
AF]) /N L6 ELISA 30 & ( B IKERIE A= 1)
il A BRZ 7] ) s RNA $2 BG70] RNAiso plus | fz 5%
I SYBR Green 3805 & ( R A9 TREAT R
NCIDR
.2 N &

AUW 120D J3#fr K- ( HAS B HEA | 5 BghRAY
Powerwave 200 ( 3% [E Bio-Tek {¥ #% 7 ) ; Milli-Q
Gradient A10 B&f7K 75 (72 = % P/ 7] ) 5 Bio-Rad
CFX FRIFO e AL (L DR TR A H]) o
1.3 AL
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2.2 JgAriem]
2.2.1 ABFFEXER MEHENEL 60 H, %2, 17
WHEAT o AL N 25, LPS I8 Jis 1 S s 45 48 8 /)N
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J 295 °C,5 5;60 °C,15 ;72 °C,30 5,40 cycles;
flf M 2 53T .95 °C,15 ;70 °C 15 s,

Table 1 Primer sequences for qRT-PCR (‘mice)

Gene Sequence(5'—3") Locus

GAPDH  Forward TGAGGCCGGTGCTGAGTATGT NM_008084.3
Reverse CAGTCTTCTGGGTGGCAGTGAT

IL-6 Forward GAAATCGTGGAAATGAG NM_031168. 1
Reverse TAGGTTTGCCGAGTAGA

IL-18 Forward CCTCGTGCTGTCGGACCCAT NM_008361. 3
Reverse TCCAGCTGCAGGGTGGGTGT

TNF-a  Forward AGGGTCTGGGCCATAGAACT  NM_013693.3

Reverse CCACCACGCTCTTCTGTCTAC'

2.2.3 ELISA Al dn i o K e B F 4006 MEHED
B 18 H, 4% 2. 1" Wk 74y 4 45 24, LPS 3B J5
6 h, HRFE R ML, 43 B3 137 , 44 B ELISA 57 £ i B
P BRIEATHAE AN 138 Hh 4 B PR 7 TL-6 \IL-18
KA



547 BH 1

SCENE AR B0 MR AE /N BRI AE YA 7 H 81

2.2.4 AT EANSHRAIES TR BEHEDN
A 18 H 4 2. 17 T4y 4l 452, LPS )5
6 h, ARNER I BOFE , 50 /N BRUAR N 32 B 0
JHE L B, BRI I, PRI S TR
THR G TREEE, TR TR E,
2.3 HEarm

SEHR TR R A £ ARl (x £5) B3t
4387 F GraphPad Prism 5. 0 {436 f740 1140 3, 4%
HIPFECR B R 7 250 0. P <0.05 R
BHEER .

3 8 B

3.1 SMI T * IRk D RAE B RH R

SMI Xf LPS 155 1% i 35 i /1 BRUAE A7 238 5% 1) D
E 1, 10 mg/kg LPS e 75 4E /N ME /N ERL 104 h
HIAE L4 R 0% 40% | T 45T SMI 5 e 2/
B 104 h NAAE2R53 518 50% F135% o 45254011
PR /N BRUAE A7 58 10 2 T LPS R RS A, i M Bl
BRI B R VERN . 451380, SMI Al DL g
SRR e MEVE R B /N B AR AR R RO B 1R
AN FIHS U S A A 2
3.2 SMI FHig s R & 4822 AL £ B -F mRNA &
R A

SMI Xf LPS 755 1) i 3 i /D B4 9 3 2%
s B IS A R R TL-6 | TL-
1B . TNF-a f) mRNA 3k 4E F LK 2 ~ 4,

10 mg/kg LPS Jife 4 /N1 HE | e /)N R P 32 22
TRIGRAE N TR B3 EVE L 457 SMIL G, 44141
AR F mRNA 7K 248 T AS [ 2 B A R IR
FEIN T S RV %5 o W) 4, TL-6 mRNA 7K - [
iR I 35, R0 I S i o e 25 S 2R SR A,
SMI 7] DA% LPS 75 5 (1 e #5587 BUAR Y i 4h
LR F mRNA 7K, e ORI FE /R S 2, 5447
RIER—F,

A
100 T
o 801 E
é
= 601
- §
Z 40 —¥ Control
o -= LPS
2017 - LPS+SMI
0 v T T v v
0 20 40 60 80 100
t/h
B
1004—=—=
e\\° 80+ ]
= 601
.2 ;
Z 401 t—g—s—s—s———a -o- Control
7 -= LPS
201 SMI+LPS
0

0 20 40 60 80 100

th
Figure 1 Survival of 5-week-old female ( A) and male ( B) C57BL/6
mice intraperitoneally injected with lipopolysaccharides( LPS,10 mg/kg
of body weight) without (PBS,n =20) or with Shenmai injection( SMI,
12 ml/kg,n =20) for 104 h

Table 2 Regulation of main cytokines in tissues of LPS induced sepsis mice versus control group (x +s,n=6)

1IL-6 IL-18 TNF-«

Tissue

Male Female Male Female Male Female
Liver 22.12+6.86" " * 91.19£6.21" "~ 4.48 £0.80" " * 8.17+£2.58" "~ 17.89 £6.58 " * * 35,79 £5. 7" "~
Kidney 19.68 +6.74** 103. 1 +14.76 * * 1.50 +£0. 45 1.25+0.38" " 2.66£0.49 """ 7.82+1.01"""
Lungs 0.85+0.19 2.11 £0.78* * 0.66 +0.33 1.46 £0.19* " 1.56 +0.27 0.62 +0.23
Spleen 2.67+0.62*** 11.79 £3.57*** 0.81 £0.39 0.39 £0. 16 0.08 £0.06" * * 0.09 £0.04 * " *
Heart 51.87 +£23.7*** 1256 +757.3*** 7.05+£5.43" 5.37£0.87" " 10.66 £2.07 " * * 7.92 £4.36

“P<0.05,""P<0.01," " " P<0.001 vs control group

Table 3

sepsis male miceversus sepsis male mice (x +s,n=6)

Regulation of main cytokines in tissues of SMI intervention

Table 4 Regulation of main cytokines in tissues of SMI intervention

sepsis female miceversus sepsis female mice (x +s,n=6)

Tissue 1L-6 IL-18 TNF-« Tissue IL-6 IL-1B8 TNF-o
Liver 7.93 +2.35% 4.94 +1.26 14.8 £3.94 Liver 6.80 +2. 06" 3.48 0. 89* 16. 48 +4. 38"
Kidney — 4.50 +1.63* 2.4 +0. 82" 3.06 +0.45 Kidney ~ 9.21 =4, 98*## 2.37 £0. 63% 3.59 +0. 86"
Lungs 0.89 £0.24 0.97 0. 35 0.51 0. 14 Lungs 0.27 0. 15* 1.37 £0.59 0.79 0. 15
Spleen 1.23 +0.23"% 0.67 +0. 13 0.06 +0. 01 Spleen  1.58 0. 92" 0.46 +0.2 0. 056 0. 024
Heart 14.96 + 5. 53% 8.07 £0.96 15.41 +6.03 Heart  50.32 +19. 1% 7.08 +2.21 11.56 +3. 58

#P<0.05,%P <0.01," P <0.001 vs LPS group

#P<0.05,%P <0.01," P <0.001 vs LPS group
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Figure 2 Production of IL-6(A) ,IL-18(B) by male and female mice
treated with LPS (10 mg/kg of body weight) in the presence or absence
of SMI (12 mL/kg of body weight,n=6) for 6 h

*P<0.05,** P <0.0l,"** P <0.00l vs control group;™ P <
0.01,*# P <0.001 vs LPS group

Table 5 Effect of SMI on the ratio of dry/wet weight in tissues of LPS induced sepsis in mice (x £s,n=6)

Male Female
Tissue
Control LPS SMI + LPS Control LPS SMI + LPS

Liver 65.31 £0.26 73.8£1.64% " 73.17 £1.28 61.90 £4. 19 72.74 £3.2% " 69.49 +1. 80%
Kidney 72.22 £1.28 75.4 £0.87 " " 75.29 £1.25 72.98 £0.95 75.38 £1.48 77.02 £1.49
Lungs 77.50 £0. 65 74.66 £2.08 * 76.16 £1. 39 75.58 £1.89 76.19 £3.97 73.52 £2.29
Spleen 74.67 £0.77 77.84 +1.87 77.35 +£0. 82 74.85 £2.73 75.82 +£0.50 76.32 £0. 65
Heart 72.43 £0.74 75.44 £1.62 75.49 £1. 19 71.33 £2.44 75.03 £2.30 74.09 £1.56

*P<0.05,**P<0.01,"**P<0.001 vs control group;*P <0.05,"P <0.01," P <0.001 »s LPS group
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