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Study on changes in inflammatory cytokines and the relationship to multiple organ injury in rats with
aspiration lung injury after fire —arm injury ZHOU Min* , ZOU Bao - mings Li Tao, LU Chao, CHEN

Wei, YANG Wen — ning. * Anhui Medical University, Hefei 230041, Anhuis China

[Abstract] Objective To observe the phasic variations in concentrations of pro - inflammatory and
anti — inflammatory cytokines, and to explore their potential roles in the occurrence and development process
of multiple organ dysfunction. Methods Fire —arm induced aspiration lung injury model was replicated. The
following parameters were observed: wet/dry weight ratio of rat’s lungs, contents of albumin and lactate
dehydrogenase (LDH), concentrations of tumor necrosis factor —a (TNF - ), interleukin — 6 (IL - 6) and
IL - 4 in bronchoal alveolar lavage fluid (BALF), contents of alanine amino transferase (ALT), asparate
aminotransferase (AST), blood urea nitrogen (BUN), serum creatinine (SCr), and MB isoenzyme of
creatine kinase (CK — MB). Results The wet/dry weight ratio of rat’s lungs and contents of albumin and
LDH in BALF increased with the passage of time. The concentration of TNF -« increased immediately after
injury and reached the peak value at 2 hours. The concentration of IL - 6 increased obviously 4 hours after
injury, and maintained a high level from 4 hours to 24 hours. The concentration of IL - 4 decreased from
6 hours to 8 hours after injury. The contents of ALT, AST, BUN, SCr and CK - MB increased continually
after injury. Conclusion Cytokines are the direct mediators for multiple organ failure (MOF), and MOF is
triggered by TNF -« and a cascade of cytokine release, with a prolonged high —expression of IL - 6. The loss
of control of IL - 4 aggravates the development of MOF.
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Table 1 Changes of liver,kidney and heart function after injury in rats(x+s,n=6)
A5 ALT(U/L) AST(U/L) CK -MB(mmol/L>  BUN(mmol/L) SCr(pmol /L)
ER A 55.4+ 4.4 150+ 15 586.2423.0 5.38+0.11 46.3+ 1.9
BHAts 2h 73.0+ 5.4* 228429 * 791.3+56.0% * 5.6240.15 62.1+ 8.2*
g 4h 79.0+ 3.1* 310421+ * 1181.04+30.0* " 6.2040.14%* 76.7+16.2**
5 6h 88.0+ 8.9** 350+16* 1981.3+56.1** 6.504+0.12* * 90.7418.3**
#HifE 8h 103.04+13.9** 574139~ 2537.74+47.8" " 7.0040.11** 90.7418.3**
#5512 h 130.0+15. 2" * 880+ 72" 2760.3+52.4%* 7.3040.09** 96.9+22.6**
HilG 24 h 160.0431.2* * 820443 * 3031.1463.8** 8.7040.22** 110.0+13.6* *
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Table 2 W/D ratio of lung and contents of albumin and
LDH in BALF (x+5,n=6)

iR BE/FEW) BEH /L) LDH(U/L)
E¥MEA 4.6640.11 0.1740.01 130.8+7.06
BGABE 2h 4.67+0.16¢ 0.62+£0.10**  180.7£11.0**
BilE 4bh  4.71£0.20* 0.9840.17**  205.5+30.0**
il 6h  5.4140.17**  1.163£0.20**  249.3+56.1**
i 8h  5.4840.22**  1.18+0.11**  306.7447.8**
g 12h  5.00%0.25** 1.20+0.28* % 497.3+52.4**
fifG24h  4.73£0.19%*  1.2040.18**  832.1+63.8**
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Figure 1 Changes of TNF -« level in BALF after injury in rats
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Figure 2 Changes of IL - 6 level in BALF after injury in rats
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Figure 3 Changes of IL -4 level in BALF after injury in rats

2.5 WREFUEZ . EETLOMH. BHAATHEAE
. Ftikik S0 B eI K, 45 )5 5 5 % A §
S H I e st (] Y SEE < o I 9 AR T B A, Bkt
Pt I % i AN B, BB 43 il o S A, L 0 B 4R 15
R CEESEGH Y RENERF O, I E
KRB AR . R8T WA FE I 0 A R R
MR, AU AR SEZOARRIENE, 5]
HHAKBBZAM R ERAM. 5)5 4 h HILA R,
HEREMEEE, G5 6 h Kb EEE, /MLE E
Bl A R “WEMLE” CBRaiE T E 4A~D),
3 it B

RIER MGt R RIE RN H R 2 8 RIE
REMEHEHEERERN 3AMNB . REEEN
MODS., P 5z 4l i Jz B Wt 48 B 15455 °] 9 BUR #1421
o0 i B5 - A A B B PR S AR A B B N i AR L
— BRI B B4 B 3K, 4 M B 7 R A\ LA 3R,
BT ERESERIERNY .,

SRS (ALD R IERRYER N , ALK
gE R R, G R (B)E 2 h) BIE Jr ks 40 i

HE I AR R R BB T R A R i 4R 45 Y
HE|E MOF W& EME R, R M55 =)
M/ SURF M A R AR T TR S E BHR
%o RN TR 355 IS 25 Bt (] 5 il 2 20 3 2 i
H, M E/TEL.BALF 4 E A M LDH §&&
7 =5 o UE S B B[R] A R L B R A B IR AR/
B RS/ 057 B A B SR I R il S5 B8 A8 AE S 2 N EE
BT AHREFA MRS F MOF #8] 884,

40 B (F 1B AT LA S A M i T RE , R AT L3R
F A ARAIThEE (F 5 WERD® B fE UL W4 W
W RIEFER TIEARIEALS . BARELER
M EFREFR SRR Y EF,E
HEAEHRBAIES RERER Y, T HJRETI X
BOLERE (2 MODS gy & ™,

TNF -« 2 — BN F, 76 Bl 145 )5 12
REEZARRAY B EBREFHIL -1/
IL -6 #9335 ® ,BALF 1 TNF -« & MEGE
2h, RGEEHE LA, 2SN, B RTNF -«
AIREA S T PR A M R4 HR A e gE &
ALL RIRHLHI M EER . TNF -« REREH
H AT 882 T Bt 4505 - B 56 JS 3h 40 B FR1 - W 4%
TAERBA KRR . R EIEEH TNF ~ e Hiik
BETHERZEIFVMIRMY” . Fukuda £ LR
TNF - ofB 5 38 It OB BR 3, 3018 Na ™3 iE , @
AAPTKRIE R - MR ERREBM K. 520
TNF — o) 114 40 M B9 R BV 30 7] 668 A B T RR 1 f5 8
TNF - o £ R EHIKE ZEMKF, 5 TNF -a
AELIL-6EMGE 4~24 h B EEEL,
TNF - «7E B FE B4 5 Bl & S B i
TYEMA,ATRELL IL -6 REAFHMIEWIEREERE,

IL-6 BEBRANZEENRREF.ELE
R& RN A B A St P EEEER. &
MRPEIAIL -6 ERSMEHME B EHEN
ik MOF R E—3, 877~ IL - 6 AT gE T2
J& B/ B B vl 4R 28 b B AT (B0 1 B 40 R
MR IL - 6 FUE—MHRABRE F, T EERE
T BARAMRE T EAANF MOF i EE/ER;
R M R G2 RER N MOP) fyi# &
1R, IL -6 AIREES R MM E FrER 2,

IL -4 BN AR REF. BH IL -4, 04
L E MBI, I S8R/ M5 B T B
T {# BALF P E R KRB MR E MY, 25
%%5E*HE*#&%*%E6NS hIL -4 Eﬂﬁ?)ﬁﬁ
A, B IE RHUE G T B IR IR A R R IR E


http://www.cqvip.com

PEHEERSHEY 2005412 A% 17 %% 128 Chin Crit Care Med, Dec. 2005, Vol. 17,No. 12

poon http:llwww.cqu.coml

* 735

FRHWERE, FHEERERK- A ARE TL4E,
HEETMESHAEFREEFGLREAL -6 T4
JE 4 h B 12~24 h BEFE)F X, LI HNH
M3 AR B EF 5, MOF 3# &8 8Bl 857
MAREFIL -+ EREBRATRESHEEHMT
IL-6 B a s MR- HAARETRETERSFH
MODS WX FHE . FiHfE, A EERRHGRRMA
ZUIL - 4 mRNA B3 B ik 23 (2 #F R AE K
MIERY, SR REGR—B. AHFRPER G5
6 h KA FHZEL TR REMFIETHER.

AL, R E /FEH L & BALF 1 LDH.
£ 5 FA B 08 0, 9IF 35 40 i R F Rl o 9 B 4
M S 2 GBI B A, HERA
AIRE TR Lo 4 B ) F R O B, SR B 2 K
HEASREEHNRIER Y., XERENFATRER S
PR RG R PLE 2 —, TNF - o s E L REGE
2h, HE— 3R ;1L - 6 FREEF Rk 6~8 h
IL - 4B %30/ T A R BB 5 86 0, IE 3E RAE 4
AR R GHHRIAR L

ERRERBR, O BHARNEBE/TE
HTCRE B AL AR W R B I0G . STIRERER
—H L BRABMERE ARG REHYE  REREE
WMENENEHEMALRE HO . BoEk
FEHRIE B 7 7E MOF i 30 % J& 31 25 4 B0 38 Y IR
S RG], BOHE W7 40 M B 1 b B A 5
23 HES) MOF M IR, X —f E L A A58
RENBETEEKLR,

1 Holzheimer R G, Gross J, Schein M. Pro - and anti ~inflam-
matory cytokine — response in abdominal aortic aneurysm

repaiy:a clinical model of ischemia - reperfusion (JJ. Shock,
1999,11.305 - 310.
2 FELEOR, M E . B R K RGBT AR B B

PP FBPIPPPIIPPSIIIFIIPIIIPSIPIIIIIIPIIIIIIIIPIIIFIIFIIIIIIIISIIIIIIIBIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIBIDY

6.9 4,2F41.4 A,

"))),,,,,,,,)))))))))))))))),,,,,,))

10

11

12

13

14

15

MiTE 2006 E(PEPHELSS SRHRFR)
(PETEERLEBRLEVATEPEELRSFLEN REFTRAPERADGLSBHEAHBH
(AT EPEHERAFLLINLEZ— (TPHELATARALBI2EL L) RABTEELE S
KEFRABMFARA, CHANBRI S ERERE T L4, KA ARA F,64 1,BFER 16 F X
PR ,80 # AUM A EP B, 2RIP 5K iRH B ek B L 2006 F49iTH F4 MR R T 6-93, K0 F

(PETEEZL LB AEVLELFNKTIH(LHALEVAD.“PEHARM”.“F B ¥ KA F
GE&MD” . “F 7 ¥ B %& 4 % (China Info)” . “ P A3 S5 48 B 7, “em120.com £ E A S K AKX
UBBRRTEHTRLH“PEHLE 5124 ®”(http://www. Medicine China. com), 4% K F|# X /%
Ex AU ER T X BRI AFBL, FAdAHIEL R d F — 154 AR AL H AL
FR B ELEFRE, MO RKAAHE —~AA4F , FRAEH BT IEZALA,

€ E € ECC €€ C€ECCECCCCCCECCCCCCCECCCCECCECCCCCCCECCCCCCCCCECECCCCCCCCCCCCCCCCCCCCCECEECCCCCCECCCECECCECECCECCC K

W BRI R L)), ACE B2 %35, 2005, 30, 734
Rylander R. Endotoxin in the environment — exposure and effects
(J1. J Endotoxin Res,2002,8:241 - 252.

Tutor J D,Mason C M,Dobard E,et al. Loss of compartmental-
ization of alveolar tumor necrosis factor after lung injury(JJ. Am
J Respir Crit Care Med,1994,149:1107 - 1111.

Fisher C J Jr, Zheng Y. Potential strategies for inflammatory
mediator manipulation: retrospect and prospect (JJ. World J
Surg,1996,20.447 - 453.

Fould S, Mireskandari M, Kalu P. Visceral ischemia and
neutrophil activation in sepsis and organ dysfunction(J]. J Surg
Rec,1998,75:170 - 176.

Roumen R M, Hendriks T, van der Ven - Jonge K J. Cytokine
patterns in patients after major vascular surgery, hemorrhagic
shock,and severe blunt trauma. relation with subsequent adult
respiratory distress syndrome and multiple organ failure (JJ.
Ann Surg,1993,218:769-776.

Lund K, Refsnes M, Ramis 1. Human exposure to hydrogen
fluoride induces acute neutrophilic, eicosanoid, and antioxidant
changes in nasal lavaga fluid(J]. Toxicol ,2002,14:119 - 132.
Anne - Helene ], Christina E. Lung inflammatory responses
and hyperinflation induced by an intratracheal exposure to
lipopolysaccharide in rats(J]. Lung,2004,10.:1007 - 1013.

Schlag G, Redl H. Mediators of injury and inflammation (J].
World J Surg,1996,20:406 —410.

Fukuda N, Jayr C,Lazrak A. Mechanisms of TNF - stimulation
of amiloride - sensitive sodium transport across alveolar epitheli-
um (JJ). Am J Physiol Cell Mol Physiol, 2001, 280: L1258 -
L1265.

Richard H T, Fiemu N, Joseph M. Mechanisms of pulmonary
microvascular dysfunction during severe burn injury (JJ. World
J Surg,2002,26.848 - 853.

Thomson A. The cytokine handbook (MJ. 3rd ed. San Diego:
Academic Press,1998. 271 - 273.

Sciuteo A M,Lee R,Forster J. et al. Temporal change in respira-
tory dynamics in mice exposed to phosgene(J]. Inhal Toxicol,
2002,14:487 - 501.

*E.ZH.EER.E NERBGARMARRR S HLER
B ¥ mRNA ZEWHAHAERHRO). PHEERANEE,
2004,16:585 - 588.

Ol #8% H #7:2005-06-23 B H#:2005-11~25)
R T)

-

- iZkFE - fFE - mE -

€€ €€ CCCCCCCCCCCCCCCCCCCCCCCCCCCCC

(B Fl 43 45 30)

£


http://www.cqvip.com

0 0 O_http:/;www. com)

NEFGEEBRNBRNEMRGHEEFHELRS
BIRRENXER .

A ] R HE

3 Lt PHou S R R
B (5EXRBERFRETAL (HE, «200)

Figure 4 Pathological change of lung tissue in rats after injury (HE, x 200)
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