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Abstract

Objective: To study the changes of plasma inflammatory factors in septic rats caused by Gram-
positive bacteria, and to find the way and the best opportunity for early immune intervention in
sepsis. Methods: 96 SD male rats were randomly divided into Gram-positive group (G* group, n =
48) and normal saline group (NS group, n = 48). Heat-inactivated Staphylococcus aureus (7.35 x
1012 CFU/Kg) and normal saline were injected intraperitoneally respectively, and the injection
volume was 3 ml. After successful modeling, 6 Gram-positive rats and 6 NS rats were anesthetized
with ether at 2 hours, 4 hours, 6 hours, 8 hours, 12 hours, 24 hours, 48 hours and 72 hours respec-
tively. The chest cavity was opened, blood was taken from the heart, and the supernatant was im-
mediately centrifuged by centrifuge. The serum concentrations of TNF-a, IL-1p, IL-6 and IL-10 in
each group were detected by ELISA detection kit. Results: Serum IL-10 in G* group peaked at 2
hours, IL-18 and TNF-a peaked at 6 hours, and IL-6 peaked at 8 hours. The differences of inflam-
matory factors between G* group and NS group were statistically significant (P < 0.05). Serum
IL-10, IL-1, IL-6 and TNF-«a in NS group changed little from 2 hours, and the difference was not
statistically significant (P > 0.05). Conclusion: The sepsis model established by intraperitoneal in-
jection of heat-inactivated Gram-positive bacteria can start immune enhancement therapy within 2
hours, which may be of great significance to the treatment of sepsis.
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1. 518

JHk B0 (sepsis) A BLIE L S RHRCH IR 2 — . BARTEL L L HES, B FRERE, HikS
FELE HAELR FRHAAE TR AR S T, AFREFEZ /A 3000 J5ANRERRER B K A2, JET23IT 30% [1].
WEAESR,  WREERE A0 3 IR) 98 1445 5 (R0 TR T Bl A Dy 2 44 v B o A9 0 R TS ok B R AR 5 P Pl REF B [2]
2 4SRN e 0 FR A IR A LS AN SRR G, AE B3 R0 JB DR AS [R) R B RDAS [ B AR R A
SRR R, MIREEE R H R — R 300 A B 50 )N ARAY, 1 SR A AT B T3 Bh i it
A ORI BERE I B AR B A R M. o A RN e B 4 DRl PR R B K 2 did 5 1 28 o 5 LR IR LK
B, BRI 2 PO TR, R 22 R PH P B I ER R (Y SR AR b . A SRR R, = [ M 4 e e
Bl 85 2% FRG IO 1k 200 R e ot R 28 A 45345 T RE S EEL (3]0 A — A8 FE MM IR 1 M B RE 1 T T A S O
AR, PR m]E s ] i SR e 4 AR 28 PRl ) S5l DX A ) f. AR SEBGSR AT SD K BRI s v i o 22
PQRH P BRI B RE I P2, B2 M I A BRE K BRI HP 2 R F TNF-on IL-1B8+ IL-6. AT IL-10 HI9KSE
Ak, A AT R 2 P A R R S S LA 9 S AR B TR R, SRR Y S R % T T Oy U
I IS ]
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2.1. LI R 4R

T SD KR 96 K, 8+ 1)k, 1A% 300+259, WHMIARALE)EMHEARER AT, & H KR
B TFAAETTRL 10 /100 gd, T, 25°C. 12 h BRI B AR RS %7, HlitARE. Bl
I3 N 24 P I R B RELL(G 4L, n=48). AFEEE/KZAL(NS 41, n=48), TREMGIMCLMEX 3. BT
BB L . RIS FAG) 34T, AR R F KRN0 Z A 2 .

2.2. SERuERH R

< O] 20 B A PR HE PR R A 1R BR A B 2R — IR ER B AR 3 B3RS s KB TNF-ais IL-18+ IL-6.
IL-10 G- a7 G 0 SE T HUM R BHE BRI A PR A 7] -

2.3. KA

231 HRHEE

it 22 SCR S AR AR AT IARE 7E, il SD K BRI B K 4 (0 A BR B T SRR . 7.35 % 10"
CFU/Kg. S ¥ SD KEGHTARE, It 22 MR AR, GTAMWKE N 7.35 x 107
CFU/Kg # K & B8 (A 2 BRI Tl B, FECAE B SR /K RN MR TR A B S 3 mile NS 21K BRI s 9 7
0.9% NaCl ¥ 3 mlo VESTESMIBAHRIE S, T KRB IR 4578k Er, — RIS 58, 1S AR 2 [ml 4
TRUEAR S N M S GRS, S e UG KRR, Hmidke.

2.3.2. BREERBEZMIIEN
AT JEEE 2 AN 1 OCRRUIE DL, IR R BN RORACE S 3E30 R RO AR -
IR it X T LA 7 T HEAT ¢, IR R IIAT R L

2.3.3. =84IR

FHR B NG S ROKE S ORI A RRE . EESKEEEN G, BT, 256C. B 12h ZH
FIFHEIAES AR, GRS 2 /NS 4 ZNEE. 6 /NS 8 /NIFL 12 /NIF 24 /NS 48 /ISP 72 /NEFIX 8
AN TE] B 3 70 7 LSS AN TR dE AT BRI , 457 K BRUIR FEE BRI 5, R KR ML, SR ISR A o0 25 LR 2
7 1000 rpm T &0 20 min, HUH BIEWR, BLEE T, FHKER ELISA 7GR &R 40 A+ 1L-6. 1L-10.
IL-18. TNF-o fIHE .

2.3.4. GitEFEHk
K H SPSS26.0 Gt S A EAT 0 A, tHEBURI DA R + FRifEZ (X £5)F&oR, R thak. L P <0.05
NEFHAGEE L
3. ER
3.1. KREEENITAERN
G R : ROKIGH 22 [CPHPEA B B KRS, AN (] BRI AN R AR BE Btk o 2 h PP e
FEREIN: 4 h FHRRE, FEENFMEERD: 6 h BAREAE, RIS % 8 h PR e, =ik
s 12 h RBGREE, JREJED; 24 h W SE, IRERE DVE by, WRRAZEHT N % 48 h LGS |
KAMEREE, WFIRARER = E T 72 h DUSLEK DB R R, JFAG HImE e, AEeh3EpE, TTRMIET.
NS ZUKE: BEIsEES 3 ml A EKE KERICH 2R, SR, W3, BRKPIER,
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S S B L R, IR, R IE R, S RRIER, JOME IR, TR, AR
HET .
3.2. KEIMERERTFREKFE

G H KR IMIE IL-10 TR &, 2 NEFIABIEEAE, 0EE# (LR 1. #1), 5 NS AizER
HAEG R (P < 0.05). G4 KRG IL-18 T 5T &, 6 NARIEE, 528 FROLE 1.
K 2), 5 NSHHEZERABE S5 X (P < 0.05). G4 ARG IL-6 TR HTHE, 8 /M ik Tk,
WG FHOLE 1. K3), ZRAEHS T35 (P <0.05). GHKARIME TNF-o T 587 5, 6 /N E
WEAE, BOEREEOLE 1. B 4), 5 NS AEEE R HA S8 (P <0.05). NS4 IL-10. IL-15. IL-6.
TNF-a M\ 2 /NS HGERAUAKR, 27T 5 (P > 0.05).

Table 1. Comparison of expression levels of serum inflammatory factors in septic rats (X £ s, pg/ml)
2 1. BREREARMBRAERFREFRIEKELLR(X £s, pg/ml)
! 2 /i 4 /i 6 /i 8/NIF 12/ 24 hEE AB/NEE 72 /B
L1 G'#l 16.13+1.04%12.65 + 1.20* 9.52 + 1.92% 8.47 +0.92" 6.87 + 1.10* 5.87 + 0.58" 4.67 + 0.89" 2.80 + 0.54*
NS#Zl 0.64+0.05 0.60+0.01 057+0.02 051+003 051005 047+0.06 042+0.01 0.43+0.01
15 G*#l 19.58 +1.21%27.66 + 1.55% 35.30 + 1.37%26.58 + 1.52725.00 + 1.71%21.38 + 1.14720.43 + 1.75*17.58 + 1.38*
NS#Zl 2.66+0.07 3.01+0.04 350+0.09 3.03+0.02 2.90%0.02 2.71+0.07 2.69+0.03 2.58+0.03
G'#l 1.56 +0.09* 524 +0.74* 6.20+0.86" 7.12+0.63* 4.12 + 0.51* 2.62 + 0.16* 1.90 +0.12* 1.01 +0.10*
NS#Zl 0.35+0.03 0.35+0.06 032+0.06 037+07 0312002 0.28+0.02 0.27+0.01 0.25+0.05
G*#1 20.50 +0.97%21.93 + 1.31%25.07 + 1.107 22.66 + 0.89%16.21 + 1.05*14.92 + 0.93%12.70 + 0.68" 9.23 + 0.81*

TNF-a
NS4l 211+0.01 221+0.08 230+0.09 211+0.01 2.07+0.02 2.06+0.07 2.04+0.03 2.06+0.14

v H4RERAKAN L, *P <0.05.
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Figure 1. Changes of IL-10 concentration with time
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Figure 2. Changes of IL-1/ concentration with time
2. IL-1p MR EE AT B A9 ZE 4L
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Figure 3. Changes of IL-6 concentration with time
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Figure 4. Changes of TNF-a concentration with time
B 4. TNF-a ;R B BBEE ) ZE 1L

4. ¥ig

TE R BERE A A IE], A [ 20 6 PR R0 G2 3R 40 2 B ELAR FH ) 2 2 PN 28 W e AEAE K AE (4] M\ 20 4D
80 FARAE EHLR LR AL BLE 20 28 90 SEARMEEVEPL R RMLEEAEMIR U, Ak, A& H
WA 2 R [5], Ik I Y 4 A B AR L7 R 28 R PR /K, BT 4 i R T 2H 2338 B I s ol 3
TESCHEA gt — 204 4 M R 7 R R B3l R Y 2= 1 [6], i I B A 2RE IR IR, B I3 5 I e A
14 9 DN R FE A B2, AT S 4 PR A 1 0 R 5 e 2 20 R R R ke ) 2% O JEU AR F o BRI 22 1F 9T A
YRIT R IR EAE R BT K TR R R I FEEH S R . 2285 DIRERES 25 5 1E(Multiple organ dysfunc-
tion syndrome, MODS) & ik B E Fe i WLHIFEIA, 1 MODS 185 A a2 5K 1 2R 438 i S 0E I BE[ 7], S HLAA
RNE SN TR ZA R T F AN MODS i B AE BRARAY, FE(E 1S FIARUR T Bk N T BE[8]. B HF 7T
IR[6], R PRI 5 R TR E R BRI B “ RAE TR 2 I EEAE 5 B2 o8 B 3 by 1) = AL
2o TEESK, 45 RV N 4 A E (Systemic inflammatory response syndrome, SIRS) AL 4 [ b 47
4 {iE(Compensatory anti-inflammatory response syndrome, CARS) i AH H. il 1 /& H i 2 kB 9E A& % i 35 2
WUl z—o PUa BRFFE 5 BB 7 A AR AT R S 8= M SR 1) P B RIIE 98 IRl F-ik B AR R AR e 1)
PR, ARy —IEHER0E: 2) SRE TR TR RE T, RIPUE TG, Bk eeE &
R AR I GL1) G R, WL T AR B O, R R TSSO 1) TG R BOR B R, 2%
FENUAR R MR NG 2 3) PR B FERZEAUR R T, 45 R5E 2R EERA NG5,
i FEAIENE, HEZRAZRGSMALRE, SEES LR TR TR,

Ji IR IR FEIN F--o (Tumor necrosis factor-or, TNF-o) 312 32E P 57 200 0 285 B 22 Felr 11 200 0 330 N 8 RE B AL
HET R AR 7, 2 5 AIHOK SIRS, 7EMCERIE 1 )3 st 2 7 2 3= FAE F[9]. A/ %-6 (Interleukin-6, IL-6)
REE I B SN T A0 (Te) =2k, JRdlam T AU R m iS5 20 R B[10]. FA3-18 (Inter-
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leukin-14, IL-18)/2& S VERTAH S M 2 A B 205 SUR,  RBfEAG. TBOR AN ONL, R B I % 2H 2 25 11
WL . I 2-10 (Interleukin-10, IL-10)GE N Tha BU4 i (155, BETII0H] S 40 M0 & k. 40
R TBC A IR 1 200 D) - R T PR 2 AR 0 B o B AR PR AN 5 40 i 55 (1 D e o A I R R WH[11], 1L-10
FE—FhoRA J7 0 G B R IR R R R . R TNF-an IL-16. IL-6 B2 A AREMERR RN T, H
HAE FANLHIAS [F) A0 B 1) B 22 5, PRIt AR e 3 R A i AR MEMFT R B+ IL-10 BX &R R IA 1
TNF-a. 1L-18. 1L-6 HRMLEL 58 i [K T A b e

B — B T S5 B R R ) et 2 B PR AT, K S B e A o K B s v S A
TSR B RE BN PR A SRE R F B BRI, AFIEIS AT, AN 5 WS 9ORE (Rl AR AY . SEEGRIF 72 R s vE
PR TE AN PE AT DA UM BRRE A AL [2], 1% 5 1A B R S v 5 2 LN A DR AR Ak R s v S
B FRE 800 2 2 B ThReH03, BT AA S0 SR FH I s v S TR A A AT RS B A o R B G A
FRINPRAER . REPPEEAE, WEHE, A0 ISR, IR LI EEAT N U DL 9 RE R T AR A H
P AR A5 [12] 0 MBS 206 e 5 4K R AT R B, R BLBE A I 1A 3RS, KRR _ LR EIRIZ A0 B,
BRI, 56 MRERAEIE B R bR o

WRBFIE 2 tH S RERIBC S S JE B, R DUR 2 738 v, AL = AR Bt R R, R R BN A
s PRI R 9ORE OB, T PR SR B i, B B TS [13]. ASLIEE REIR, ERAZ
YT BL T, 522 PRPH P B B8 G A K BRI e e 28 TR 1L-10 -T2 W1 ARG T 51, 2 /NI ik U {A
MR AT IL-18. TNF-a IL-6 435 F 6 /NiF. 6 /NiF. 8 /Nihk B0EA . Fh stk ml WA HAEAR 28 K71
YERIT, LA FIEBIEAE (I E AR A o BHFREVI[14], ™ AR GAE T 10 4 5E K 176 B30
WL BN . S5EARLIOHIE A, ANV IRERRERT,  f9E R P PR R R KPR IR
drre e, AEIA B, 8 /NI EPIRKN AR R T —EH TR, XRWKRA T Rz mdiif. A5
BN, MRERRE SRR A I bt R R R R TR R R T, SECRE M, 2 i A5 A 0
Fe kRIS, FEBET[15]0 PRIGTE 5 22 [ P M R IR et 48 DR IR W Wiy th st SR SRR e 2 /NB) P AT S i 38
SRIGYTT, WIRBRELE R EWITEEER, NIRRT IRAE R R A

ARSI A G ARSI F B AL H AT R A AR SR T, AR RN T 2 R AR B .
HKe kP REA L% S50 PR 5 BUsk HLSE BACER M A BR 7, Jee B P 40 482 56 350 O DR 7 (R 9T

E&UH

X 3 S8R5 42(81801957)
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