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BE(LPS) 2 (RR 12 ) o MRS TR I I L 22 BARRTRE | ) IR 2L 405 3 MR 1 ) A LR /K, LPS ZH R M T 5 LPS (1.3 |
5 mg/kg) AL, WEEA LR BT BRI (MAP) FETA4 A7 3% I IA] | B RLRE Rl i s T B 45 B S e 14
ALV IR, L MAP <90 mm Hg SRR MAP 2 /DIEAIT 40 mm Hg AR PEIR SRR 5 2 . 55

S IRZLARLE , LPS 41 RLRE LPS 55 A3 i, SET- 336 T (P < 0. 05) s £715 I Al A7 Fr i, (H 22 5 o i 7 X
(P>0.05) . 4 AR Al B 22 5 GG 27 5 (P > 0..05 ), Hvoxd B 28 K B o il B2 D 3 i 2 249 K i
1 °C,LPS 20K RN IR 126 LPS (1.3.5 mg/kg) 150,120 30 min i L il PR IE 1 °C o Bz bF 336
W1 LERt 4120 LPS 5 me/kg 21 5 T 25 X BRZL (P <0.05) s 7R 4140 LPS 3 A5l 24 3 T8 o AL (P 3 <
0.05) ;76 T HHA 4 HFZER G2 (P ¥ >0.05) o ASE LIPS Mg O RUAA FH AR, B h
TR MAP SEAGAFIE R, RGP e R BRI AE R M. S5k LPS A 2 Bl &R —  3h W)
EPEA S BE PRI e BOR 2 55 LPS 5 S R R IR st L A2 1 iy T RE S A

KER: R R BYEIRy; Bty

FE32ES R332 R631°7.4 XXHkERiRED: A XEHS: 1674 -8182(2016)07 - 0865 — 04

Exploration of method making LPS-induced rat septic shock model
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Abstract: Objective To explore the method making lipopolysaccharide ( LPS) -induced rat septic shock model. Methods

Forty-eight SD rats were divided into control group and three LPS groups of different doses (n =12 each). After anesthe-
sia with intraperitoneal injection of pentobarbital sodium, intraperitoneal injection of normal saline was given in control
group, and intraperitoneal injection of different doses of LPS(1-,3-,5 mg/kg) was given in LPS groups for molding. The
mean arterial blood pressure (MAP) ,mortality,survival time;rectal temperature and the histopathological changes of vital
organs including lung, intestine , heart, liver and kidney in each groups were observed. It was the standard to successfully es-
tablish septic shock model that the MAP was less than 90 mm Hg or was reduced by at least 40 mm Hg. Results Com-
pared with control group, the mortality in LPS groups increased with the increase of LPS doses( P <0.05). The survival
time decreased somewhat in LPS groups, but there were no significant differences among control group and LPS groups
(P >0.05). There were no statistical differences in rectal temperatures among four groups(all P >0.05)in which the fluc-
tuation range of rectal temperatures in control group was not more than 1°C ,and the fluctuation ranges more than 1°C after
intraperitoneal injection of different doses of LPS (1-,3-,5 mg/kg)in LPS groups were from 150-,120- and 30-minute , re-
spectively. Pathology score showed that the score of lung tissues in LPS 5 mg/kg group was higher than that in control group
(P <0.05) jthe scores of intestinal tissues in all LPS group were higher than that in control group (P <0.05) ;there were
no significant differences in scores of heart,liver and kidney tissues among four groups (all P >0.05). In this study, it
demonstrated failure to establish septic shock rat model that the MAP of rats basically maintained normal range though LPS
had some toxicity to model rate. Conclusion The causes of failure to establish LPS-induced rat septic shock model were as

follows : insufficient LPS dosage, single cause of injury,unreasonable animal selection,improper selection of anesthetics.
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AR TR — RS R 2 72, H AT7E
LR EH RN Z 05 (LPS) HRES AN Bl R
TR KL B A LI o L i AR R Sl ok P A A
AR e gy ik R RS TS T R
PEAR T A PR R0 A SR A , (R LS ol 1) 5 4
PEE I PRS2 PR bR AL O SRR . FRAT T S 5 v
R LPS B S5 S R U AR S B Y )
FHOGHE b 32 A3 B i A6 L b , LK BARSE36 T5 vk
SR MR EAEITT .

I RS

L1 A IS SD KR, MEPE; (K 5 250 ~
300 g, BLARIA R IR A BRZA |, A IES : SCXK
(J11)2008 ~24, LPS O111:B4 I§ [ Sigma /A w] (5
029K4022) .

1.2 b2y %48 Nt K ERBENLS A A B
CDA44,HFH12 B, AH(FSEXMBY) LT
LPS [ AH R [R]85, 28 A0 [l i 8 25 7 45 e AR JER UK o
B 41 (LPS 1 mg/kg it 2l ) : JE i iE S LPS O111:B4
1 mg/kg, C#4(LPS 3 mg/kg FIH4L) : J@ IS LPS
0111:B4 3 mg/kg, D 41 (LPS 5 mg/kg K& 41) : iE
gt LPS 0111:B4 5 mg/kg.

1.3 ##7 % LT RRASE SR, A HkoK.
SEYGI, IR I A 3% T 224k 1.6 ml/
kg (48 mg/kg) BREE )T , F PESO 45 Fil =38 45 H 3% iF
RNFEE AT ISR B BRI 4, % 4 /AR FhE o)
ASCHE ISP~ 2 2y Jok e ( MAP) 5 T 8 A% J% 8 0 7 R Bl
B HEO K BUIE# MAP K BRI, 8 s
S LPS O111:B4, 0545 T LPS J5R7 3 h iy MAP
Wi e, S5 LA, 82 501 1, KR ETE 25 C F 4k2 i
2224 h Je ¥ LARSE B IO g o0 I 10% 4R
Eh AR E o AR R TP R B AA e T, WA AT S
10 min PN 83 DL B ZEERS , 10% 48 /K SR AE o
L4 AR (1) KREEWEES LPS fFHET:
R (2) W6 B LPS J5 4% 2 K B 77 3% 15 Al
(3) FEME s 1 5 LPS i Je , /3 A B SR A T 4%
HKE MAP B2 AE O, KA S 2% SOk [5 ], KR
MAP <90 mm Hg s #5Lht MAP % /DR#(K 40 mm Hg
CHERSR A H ol 25 3l it PR 385 g ol BTG ) Bk oA Sy J&
PuPh IR oA 25 BT, (4) 22U B 22 WL A%« A
HE et i ™ MR 9 H AT 28 20 20 A0 A B R ) 4

H90 ~3 53 AT ARG (R 1) o RAEAIM A i
K 400 fF5 REOLEF A 20 A o
*1 BERBAGREETMIE

95 BLRRAIE 0% 14y 2 4y 345
FEfi X s g7 Kt
7K i ¥ <1% 1% ~5% >5%
RN <5 5~15 15 ~25 >25
KA pn JERIN TR RS

1.5 %itF ik SRH SPSS 19. 0 B 75uda 4
e BRI +s LR, ESDHEHELZHEE
SNy 225y MT AT AR B,y 25 57 R LSD-1 4656
AT 2 e, T 22 A5 K H Dunnett’s T3 £ 55 i
T2 E IR IES A& RHAES R R 800
BHHZRER R K5 KRKi#ERN a=0.05,

2 5 R

2.1 s F GBIRRES)G 4 HAR 10 min H3E
T2, EASEE: A B .C.DZH45h 1111 12 10 HR
JE R S e R BRUBE LPS R 38 s sE TR T, 5 A
HIL2ZERA G2 L (P ¥ <0.05) (B A A 5] &
LPS i) R AL T- R 2E R TR ITHE L (P ¥ >
0.05), W32,

2.2 A&EeE B.C.D KA A A 4
JE (P 4 <0.05), 18 4 48] 2 5 LG H = X
(P>0.05), W2,

2.3 MAP ZFestimgadfErh 4 41K MAP 7 1E &
BN, AR 2T LG 2=E L (P ¥ >0.05),
W3,

2.4 AR E LR, A 4R BUE IR
SRR 1 °C5B.C.D 4768 syt S LPS )5
EL R B SRR A e, Horh B ZH7E 150 min 2
ATIR BT 1 °C,C 414 120 min & 5 iR FE AR
it 1 °C,D 21 4F 30 min R RGBS 1 C,
M4 K R EMIRE2ZS Ts =8 X (P>
0.05), W74,

2.5 KATZMBUALBEFRET MiHIURHEFE
VEOTE 4 HRIZEF AL FE L (P<0.05), Hf D
T A4L(P<0.05) ; fE 4l 4 Ha =R H 501
FENX(P<0.05) , i B.C.DAWET AHPY
<0.05) ;760 JF VB 4 Al 22 R g i 2E i X
(P¥>0.05), WES5 FE1~5,
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®2 BAXRIETHERMTFERE LR

Gl YRR sl H(%) ] A ] (h,x £ 5)

A4 11 0 23.4+ 5.3

B #i 11 3(27.27) " 18.2+ 4.3
C# 12 4(33.33) " 20.5+13.6"
D 2 10 4(40.00) * 17.0£14.6"

TE: 5 A 4LIE, " P<0.05,

®3 BEAKXK MAP B (mm Hg,x £5)

Bl (min)  AZl(n=11) B#l(n=11) C#4(n=12) D#l(n=10)

0 124.2+12.5  126.3+15.7 131.0+ 82 128.1+ 4.4
10 123.9+10.2  142.8+ 7.3 1223+ 7.1 126.9+11.7
30 123.3+ 7.1 142.6+10.1 115.7+22.6 119.6+ 8.1
60 126.4£10.0  129.9+17.1  119.8 +11.9  110.5=10. 1
90 130.5+ 0.6 123.1+19.8 113.5+14.6 96.2+ 5.7
120 122.8+ 5.9  117.5+12.8 1223+ 9.2 108.8+11.2
150 117.5+ 2.1 119.0+ 6.4 106.7+ 6.3 114.1=+14.6
180 137.8«16.1 123.1+13.5 112.7+ 81 120.3+10.9

x4 BEXREBEBREMLLE (C,rzs)

A (min) AZH(n=11) B (n=11) C4H(n=12) DZH(n=10)

0 38.4+1.4 38.1+x1.8 38.3+x1.6 38.6+0.5
10 37.9+£2.3  37.8+1.0 37.9x1.3 37.7+2.2
30 37.6 1.6 37.6+1.6 37.8+1.8 37.3x2.1
60 37.5+1.5 37.8x1.7 37.7+1.7 37.1x1.8
90 36.9+2.0 37.5+2.9 37.4+1.8 36.8x2.5
120 36.6 1.6 37.3+2.6 36.9+x1.3 36.7x1.6
150 36.5+2.1 36.8+3.2 36.7+1.5 36.4+2.3
180 36.7+2.3 36.8+2.4 36.1+3.1 36.3x2.4

RS KRREZRFA[REBEZTS (5,0xs)

am R Jir 17 L JiF B

Adl 11 09204 1.0£0.6 0.9x0.4 0.6£0.5 1.1x0.4
B4 11 L2209 2.1£0.6" 1.221.0 1.7£0.5 1.2x1.0
CH 120 15208 2.2:0.8" 1.3+0.5 11203 1.2x0.8
D4 10 1.720.7% 2.0£0.9* 1.520.7 1.4£0.7 1.3+0.9
P <005 <005 >005 >005 >0.05

HE: 5 A4 P<0.05,

TE:la:A 4151b:B 4151c:C 41;1d:D 41,
1 RSO 28 [ (HE, x400)

E;Za;A ﬁﬂ,sz ﬁﬂ;ZC:C QE,ZdD éﬂo
2 REBALRBEZ ALK (HE, x400)

E:33:A Zﬂ;?’b:B éﬂ;?’C:C 2ﬁ;3d;D Zﬂo
3 KRG ZUR A E AL (HE, x400)

Hda: A 41;4b:B 2 ;4c:C 41;4d:D 4,
4 REHFZUREE2: A LE (HE, x400)

OGS Tl (VI E e
H:5a:A 4H;5b:B 4 ;5¢.C4H;5d:D 4,
5 KREEHLURM=ZE/E (HE, x400)

3 % i

LPS J& 55 % [ VRSN P A E 08— FhoBUBLPERE I
A5 RS SR v, FEUR M AR R i
W s , BRI LA AT R R A B
PR 2R B — A 1 A REE 2 R T A SR
S TE SIS ARG R E i AR A B R, B R s
JEYAER TR RS 1 SR H AT LPS 7 T K U
YL PE PR s B v fil = 25 TA R RIS B P 4R 293845
RAIES H A A LB 45 i 2 mp B0 % LPS
M E R 1.3.5 meg/kg, TERYLPEIR 5 3l P B 7Y
BRI H o DL IR 25 2 36 50 Shy TR 1 S R Ok A
TR IR SR ST, 240 B 4 a0k A L YR A T S B
TSI R 5 I 1 B ), 245 ] o T R ) B
S 01 A TR AT, R ok, AT S 0 v e BB B 1 S
LPS 1775,

SEgG R AT R B BN LPS [Tt 52 P B vy, —
o) M e R R M I i 3 b, AR B ) E T
MABIR—MAP EEA R IE#, BRI il KK, 24 h
N LPS 3 ZH K BB FE T3 Bt 5 5 39 v A T 15 A7 0%
IFIRIAR%, IR T Ge 127 22 o BRAS L0 BRZH A1, 3
A~ LPS 5 & 41 K B 43 3 78 I8 s i 55 LPS 150,120
30 minge B 7R R 1 °C {H 3 4lH] 22 7 5
TFER S ISV B A4 LPS 5 me/kg 41
523 PR RRALAR L 25 A G240 S I A S0 B
WA 3 AR5 25 (X R4 A Eb 22 R 3 G2
B0 B AR AT 4 A 22 R OCs T
B kR LPS B AT O ERS vT REJE B AL

R AR A 1] LR s 2% (BT Al 4 it —
PSEER S, SRR K . (1) LPS il & AN
SRR AR, B AS A R B MAP AR KR IE
W AH 525 R R AR 1,3 > LPS FH 4H K BLA AE
T 238 528 0 T 1 0 ) o A A I R T) 4 5 LPS 1.3
5 mg/kgll4rF 150,120 .30 min B} 5 7 i JF 15 B
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BT 1 °C 5 LPS 5 mg/kg 21l 21 U5 B 24T 43 5 2
FXT R 2 S 25 0, e nT A Y BEE R & 0, 4%
NRELFE bn 52 B 45 I o (g R 45, R BE R AT T A &
TR B R 2 — 1] BB 5 LPS Flm A2 K, (2)
S5 R 2 B — SRR R v 19 R ML 2 20 B O B
ol AR R S I ) B R AR LA AU 1 T g%
RGurm A 2R Al PR - RIS A 5T, (A5 1045 67 46 1)
e SR SE A R RN . — UM IS I 1 4
LPS JFU& A By 45 I IR £ 35 LPS /b i R 22 5
S AMAPIRAS . (3) SRk BN A B . AR 5236 WL 8¢ 5
KEUXT LPS 8 2 A it 32 P i 57 , 384> S 06 4o 72 4%
ZH R B AR 47 1IE %, LPS 5 mg/kg 21 #53 K BR
TERE T3 4T LPS J5 90 min PN I 52— P F e, =2
Jei MBI R BT R K. (4) BRI ] &1 .
AN S50 SR PR 5 3% TR L Z A RR B, 3543 K
BTG HHBAE T, A K U AT #5481 h ZE 47 A 3K
JRRIEE, Jo AN IRR B 0] 9 2o A v, A2 K BRI I ok
DRI 22 A9 R M) v B ol — S v T R, A 4 R
FUZEIE BRI S 10 min NAET, 2% 5N R B 59 18
CIpuN/NTET

EERFL )R, 25 0 LPS 5 R B e v K v ke
R f 42 1l 2 LS 58 an R . (1) ik LPS
[ {6 LPS 5 mg/kg f93ERE [Nk LPS 1 Hl .
(2) KRR A AR R s Fi s AN 1A 22 5, %
LPS R PEIE 3 A — 3, LPS JIT 35 8 K v A5 750 55 wf:
RGN, BIAESFL L Hau s 0 B PR e
B2 S e SR IR R B R A KRR
AR, IFRE LA SL I B W FE o 1 B0 I TR] {H I
BACHSH] (16 ~24 h) . ATEH AL LA A I
filh o b NR) & LPS, B AT 45 6 3 A5 0 s ], ST 4
T P REAULER G M K v 2 Ji N BUR i #2 . (3) A
T FH AR B 2 T SR PR S AR SRR, f
S LPS PEAR v A AU A By i ) o e 28 ik i LPS
Ja , MU BB &, R R IR 2 — e A AR 1k
A EAE 45T LPS 9300 358 0] B0 A 2k . SR
LPS JREHURE AU 0. 6 we/kg ) LPS 5 RE & Wit
MG AN PaO, REAR, [R] B 26 B M 4 B 98 RE S o
(4) Y 738 JBR 5 1) o S5 36 205 SR g 52 i 1O 17 L g i 4H
T EL H 2 4H 2 LPS 5 5 K RS PR PR s A 730 e 7 o
" FH PRI, (ELHE SC Rk 8 < 55 fir tE 0 24 5 i 4%
AT RIVE R, B Ll 22 A 53 X e 8 r X A 2 0 o
S KL G st R, SR LPS A5
KEEA R ER , figfe o LPS IR v K B & T 5
UG ER AR RAE T3 iR A1) 4
PR TR, o S0 4 HL R 75 S, 0 S (A5 7

F .
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