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EE] BHH  WSRRE R UL #MA K 40 X A A A L IR R LT e & AR ML . ik #%
BEALEC T R0 120 HIEME Wistar KBS HIEW SR (n=15) B FR4 (n=15), ediEd] [ B ngsLa 1L
A (CLP) A, n=90 ), BRBFAELLFF43 1y 24 .48 . 72 h 3 W4 o R FH AR 2 0032 BEFIBG G028 W FFHRCG: (ELISA) 6
T LIE AMA C5 L C5a BMRIRSEF — o (TNF- o ), FH4IHEN K (TL-1 B . 11-6) ., il B R EE A B1 (HMGB1 ),
E EEARAE RS S il K (MIF) K. &R S5IEH X A LR FARAM L, MR iE 4 B S 24 h, €5, C5a,
IL-1B KFBETE (C5(ng/L) : 1.60+0.19 L 1.04+0.20, 1.09+0.09, C5a(ng/L) : 0.20+0.02 [+ 0.18 +0.01,
0.18+0.02,IL-1 B (ng/L):700.20+ 111.41 Ft 475.87 +108.96 . 592.29 + 121.57, 34 P<0.05 ), K/ A Ff F¥%,48 h
F 72 h B C5 AR TIEH X REZE (1.17+0.24 . 1.27+0.24 [ 1.04+0.20, % P<0.05). HIf5 48 h #1 72 h,
JHeBERELL TNF- o (ng/L:51.33+ 196, 51.06 + 1.64 ) it LT 1F 5 X 4 (59.53 +3.06 ) FIIRFARAL(57.91 +£2.72,
¥ P<0.05), MEFFAELL HMGB1 K2 #iTHE, 72 h B 5355 T IR X BA AR F AL (ng/l. : 472.21 £20.94
Ft 406.00 +43.16, 404.41 +35.39,2 P<0.05). #4106 MIF ., IL-6 /K2R G FE L. &t IMARS
ARV SR AN PR T B SR A BRI, FEUIAE S W AR AR M T RE 2L, BRI 2L bl 2 — .
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[Abstract] Objective To observe the changes of serum complements and proinflammatory cytokines in rats with
sepsis, and to explore the possible mechanism. Methods 120 healthy male Wistar rats were randomly divided into
three groups: normal control group (n = 15), sham operation group (n = 15) and sepsis group [cecum ligation and puncture
(CLP) operation, n = 90]. The sepsis rats were sacrificed on 24, 48 and 72 hours after modeling. The level of serum
complements (C5, C5a) and cytokines tumor necrosis factor— a (TNF- o), interleukin (IL-1, I1.—6), high mobility group
box 1 (HMGBI1), macrophage migration inhibitory factor (MIF) were detected by enzyme linked immunosorbent assay
(ELISA). Results Compared with normal control group and sham operation group, the levels of serum complements
C5, C5a and IL-1B were significantly increased at 24 hours after CLP in sepsis group [C5 (ng/L): 1.60+0.19 vs.
1.04+0.20, 1.09+£0.09; C5a (ng/L): 0.20+0.02 vs. 0.18+0.01, 0.18 £0.02; IL-13 (ng/L): 700.20+111.41 vs.
475.87+108.96, 592.29 £ 121.57; all P < 0.05]; then the levels of C5, C5a and IL-1 declined, the level of serum
CS5 were also higher than normal control group at 48 hours and 72 hours after CLP (ng/L: 1.17£0.24, 1.27 £0.24 vs.
1.04 £0.20, both P < 0.05). In sepsis group the level of serum TNF-a (ng/L: 51.334+1.96, 51.06 £ 1.64) was lower
than that in normal control group (59.53 +3.06) and sham operation group (57.91 £2.72) at 48 hours and 72 hours
(all P < 0.05). There was a time dependent rise of serum HMGBI in sepsis group, which level was much higher than
that in normal control group and sham operation group at 72 hours after CLP (ng/L: 472.21 £20.94 vs. 406.00 £43.16,
404.41 +35.39, both P < 0.05). There were no significant differences of MIF, and IL-6 level between groups at each time
points. Conclusions Complement system led to uncontrolled inflammatory response and immune dysfunction through
the release of proinflammatory cytokines and inflammatory mediators, which maybe one of the important mechanism of
the pathology of sepsis.
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MU B AN R T AN e A i, S B I i A 2 A i
RETNREZAL, TS & M B MR IR e A 2 28 B D) REBERt 25 5 AF
(MODS)"?!,

UEAE SR 5 % B, AMA 2R GE A8 i B AE 19 & i Bkl ke
FEAE . Gressner 24 B9 & B, TAE NS A ST 0 D
(1ICU) e #EAE 8 I FiLIS S5 AMA Sa. CSa B UIHIDG, CSa f&
— PR A 2R DIRR AR 2 1, St R T A
DAL HZ A6 AT DA Jom a6 A S A | S LR ZE Al i, i
AT A RGBT M | H R 2 L B/ O EAT I L BB K A0
i ¥R E 5 S B AN 50 1L-1 B L AN 3 -6
(IL-6, IL-8), MR IR BEIN T — o (TNF—« ), il B8 R 1
1 B1(HMGB1). E REAH MRS sh i il B 7 (MIF) SR 40 -
I, AT e B A ASFLEERIAR (CLP) il 45 e #EhE A Rl
R, EEHAMA C5. C5a 5 Z 2 R 40 7 283k, 81
AMAA T AL 5 A0 P 7 R JICEE e B T A A FH LA
1 #Rl57HE%E
1.1 SEEEIY - T Wistar KB 120 H, 8 ~ 10 J&#%,
TR (250+10) g, A ZEF B 2E R EBE L2 BT R
TFFE I B S st 343 P AT IS : SCXK () 2009-003.
1.2 Zhi i - Fie BEALEC 7 2 Pof R B o0 IE & ) BR 4
(n=15) HFARH (n=15). MeFIEH (n=90) 3 4, MEFIE
LAY 24,48 .72 h 3 NIRRT 30 H
1.3 MerpmR A s S AL BE - RAT 12 h A5 E  AEEK,
W I 5 5% KA SR 350 ~ 400 me/kg BRI BRL, T HE HCH
BWEHIEE . RGBS HAEMm K 13 kb 4-0 FAREEL
2540 BESE LA ERZY 0.8 ~ 1.0 em J] 16G Sl B4 4L , I 4%
BUEEE W R, LSV NI I | 5 2 4 B DG 5 RS S B
b A EERK 10 mL Fik 5. IRTF AL GBS 17,
AN TEEFL I AL 5 IR X RN AT b 3L

ALY h S YA E RS S A AR
1.4 KNG AR B 7 - TR DL R 1R) i Ak 56 RS BUR
Bk, 4 °CTF B0 8 min BUMLTE, -80 “CHEATE, K F 4k

SR IR A 2 W RS 56 (ELISA) 6 I I 35 #MAS €5, C5a B
TNF-« . IL-1B . IL-6. HMGBI1 . MIF 2540} K TR 33k , 4%
IXF 4 (228 BIOVALUE 22 /) SR F5 A0 B s
1.5 Siileforek . fd SPSS 17.0 B/ kit , 1R %okt
DAIEL + ArifE2E (xts) FoR, ZAM HLECR RN R T 22
SAT, A IA] FE R ) Dunnett—t K56, P<<0.05 R2ESA 5011
2 8 B
2.1 SYIFEIERE I  IEHE A IR AT AR L KR 72 h 1Y
PG, MEEREA R BARIG 6 h IWICHET, BER ] 4E K, 7735
RIGEEAL, 24, 48, 72 h AF1E R 5308 63.33% . 53.33%.
26.67%.
2.2 HAMTEAMAILAS (1) « FIELS 24 h, ifiE#MA
C5 Fl C5a K25 T WA RHIEAL (1 P<0.05), B 13
#MA C5 Fil C5a KA I B R AHGIRLS 48 h A1 72 h C5 4/
W =T IR R IR (38 P<0.05).
2.3 FAMTEAIH AR R (R D) - IS 24 h, {24
YT TNF- o FIL-1 B 78 A [0 B T, Horp 1L-18
BEETIEHE XA (P<0.05) ; )5 TNF-o M IL-18 7K
SF-BA SR REARG, 48 h Al 72 h I} TNF- o 583541 T 5 S %) B8 2
(¥ P<0.05). HIH )5 3 HMGB1 /KB i Fh i, 72 h i
% T WA X B4 (1 P<0.05), 4% 28 18] 1L 1L-6 F
MIF 7K A 2= S B Tes i L
3 3 g

CLP RS2 H i T MeEERE X R B MR e i 55 )12
G — R B AR I R R 3T, A S AT
WERFAERTTE R “ G hrif” O™ ABFSERI CLP 4 I #EAE
SPAEIY DL S G M BIF 5 i B £ AR PN R I 1) K B
IR R R AR BRAE A

ARSI ST BB, AMA R GEAE MR 1 L i 2
BB MR TR R A S 1 I L AR T
Gl R RAE VAT R, R B R B, S v I R 4, K
P IR T AR 435 A, 958 1 DR T ek o, et B 9 Ak S mT i
S A SRR, S5 1L RN 98 FR B E R A A EAE
[vi) s JC6E 1L ) B 2 S0 1, 2 TR I A K G IR A, K
M BCEPETERR . MeRERE T LA TNF- o | IL-1 |
IL-2. y- FHEE . IL-6 S5 R AT, I 51 5 5E SN .
BLAAE 7 5 ZU N AN TR | R AR T | T B A
JHRBERE i 23 B 4 B pEAMATE b, RMACR Gk B e A

®1 BEXRMBFMERABMEFEULR (x+5)

2151 FPE(R) C5(ng/.)  C5alng/.) TNF-a (ng/L) IL-18 (ng/L)  IL-6(ng/L) MIF (ng/L) ~ HMGBI (ng/L)
TE R IR 15 1.04+£020  0.18+0.01  59.53+3.06 475.87+108.96 247.61+ 4275 110.78+20.06 406.00+43.16
BFARA 15 1.09+0.09 0184002  57.91+272 59229+121.57 292.13+ 8542 106.05+16.59 404.41+35.39

1.60£0.19% 02040.02% 66784879 70020+ 111.41° 280.68+ 81.60 122.48+20.79 415.96+29.16
JHeEFAE 48 h 4 16 11740247 0.19+0.04  51.33+1.96%" 397.75+ 75.07 295.11+137.72 100.51+21.17 441.38+42.67
JREFAE 72 h 4 8 12740247 01842004 5106+ 1.64% 17327+ 54.80 233.76+ 81.25 133.20+37.00 472.21+20.94°

0 TNF— o W IRIE T — o, IL-1 8 | 1L—-6 NN -1 8 . -6, MIF N EVEANR M6 5, HMGB1 A& BB 1 Bl ;
LE B IR AR, *P<0.05 5 ST ARA A, PP<0.05
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WAL (passive leg raising, PLR)
HARE -
T BN S (Western Blot)
SRS -

(gas chromatography—mass spectrometry , GC-MS)

AN FEEIRE R TR 4R 1E

et (hematoxylin eosin, HE)

JRCEIR AR

P - MRS - e

B MR TS %L (microvascular flow index of villi, MFI)
AR 4 B N ) (neutrophil extracellular traps, NETs )
NI K PN % 40 (human umbilical vein endothelial cell, HUVEC)
‘BB E] 75 541 (bone marrow mesenchymal stem cells, BMSC.)
R4 T F 1 a (hypoxia—inducible factor-1 a , HIF-1 « )

M7 S 5% (sidestream dark—field, SDF)
BN FHIES (borders of villus score, BVS)
BN TES (vessels villus score, VVS)
ﬂa Z i (lipopolysaccharide , LPS)

45l LA (cecum ligation and puncture, CLP)
Wﬁaﬂ‘? M (phosphate buffer saline, PBS)
{3537 (phorbol myristate acetate, PMA )

—JRIR (tricarboxylic acid, TCA )

M2 RPN R 40 (pyruvate kinase M2, PKM2)
/MR E T 4 (platelet factor 4, PF4)
B 1 (glucose transporter] , Glutl)
IR B4 1% (pentose phosphate pathway , PPP)
K PR (sedoheptulose kinase, SHPK )

78— LA A1 (inducible nitric oxide synthase, iNOS)
o 7 MEFEI 2 BEAE B 3244 (o 7 nicotinic acetylcholine receptor, a 7nAchR)
B AN Y- AR TR (gamma amino acid butyric acid, GABA)
LRARF R 12 14 (mitochondrial citrate carrier, CIC)
AR R (mammalian target of rapamycin, mTOR )
mﬁﬁﬂﬂm%?ﬁ@ (carnitine palmitoyltransferase 1, CPT-1)
i ALY AN O Z AR vy TG T 18 (peroxisome proliferator
activated receptor gamma coactivator 1 B , PGC~13 )
e B RGERE FBIRLE AR P ST (protocolized care for
early septic shock , ProCESS )
AR R FAE AN A9 E 35T (Australian resuscitation in
sepsis evaluation, ARISE)
T R FAERE R AL IRTT ST (protocolised management in sepsis, ProMISe )



