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Effects of interleukin - 10 on expression of inflammatory mediators and anti - inflammatory mediators during

acute lung injury in rats Ll Hong - ria* , ZHANG Jin - chuan, ZHAO Ya - li, HAO Hao - jie.
*Department of Respiratory Medicine in South Building , General Hospital of PLA, Beijing 100853, China

[Abstract] Objective To investigate the effects of interleukin - 10 (IL - 10) on expression of
inflammatory mediators and anti - inflammatory mediators during acute lung injury (ALI). Methods Rat
model of ALI was reproduced by intratracheal instillation of lipopolysaccharide (LPS) in a dose of 10 mg/kg.
Fifty - four male SD rats were randomly divided into control group, LPS group and LPS+IL - 10 group,
with 18 rats in each group (6 rats at 2, 6 and 24 hours respectively). Arterial gas analysis, the total protein
concentration in bronchoalveolar lavage fluid (BALF), the total cell counts and classification in BALF, the
lung coefficient, lung pathology were examined. Reverse transcription - polymerase chain reaction
(RT -PCR) method was used to determine the expression of tumor necrosis factor — ¢« (TNF - a),
interleukin - 18 (IL - 18) and IL - 1ra mRNA in lung tissue. Results (DIn LPS group the partial pressure of
oxygen in artery (Pa0;) was progressively decreased, while the lung coefficient, the total protein
concentration, the total cell counts in BALF were greatly increased, and lung pathology showed severe
polymorphonuclear leukocytes infiltration with bleeding and hyaline membranes formation. In LPS+IL - 10
group the values of all above parameters were alleviated. @In LPS group TNF - a mRNA expression peaked
at 2 hours. then decreased sharply; IL - 18 mRNA expression greatly increased at 2 hours, peaked at
6 hours, then decreased; IL - 1ra mRNA expression increased and peaked at 6 hours, remaining higher than
control group at 24 hours. IL - 10 inhibited TNF - @« mRNA and IL - 18 mRNA expression but showed no
effect on IL - 1ra mRNA expression. Conclusion (D ALI is characterized by overwhelming expression of
TNF - a mRNA, IL - 18 mRNA, while the expression of IL - Ira mRNA is much delayed than TNF - a
mRNA and IL - 18 mRNA. It suggests that there is an imbalance between inflammatory/anti - inflammatory
mediators in the early phase of ALL. ®IL - 10 can inhibit the expression of inflammatory mediators and has
no effect on the expression of anti - inflammatory mediators, thus it contributes to the balance between them,
ameliorating ALI in rats.
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% [H Sigma 2 7] IL - 10 I B & [E Boehringer 2
A ZEOHMRERG-250/MMEREABE AR
HRERTEYHARANE RNA BEEHF EBWE 2E
Promega 2 #] ; Wi % 5% -3 & B 88 X . (RT - PCR)
AFEUEREZEPTIEERAA . SR
MAEH EEETED TEABAF S K.

1.2 }

1.2.1 SERSAH: ¥ 54 Nt SD KBV A
340 X ER4H .0 h 1 30 min S HIM R E NGRS H
K (NSY0.5 ml, LPS #if54H.0 h MK &S AT
NS 0.5 ml,30 min B} =S & MEF LPS 10 mg/kg
(AT 0.5mINS ), LPS i IL -10 4.0 h A&
P TIL - 10 4 000 UGET 0.5 ml NS d), 4[]
LPS Bifhd. B4 18 R, T4k 2.6 M 24 h
SAMEA,. B THE 6 H.

1.2.2 FHYEAH & . mEIEN 1% RELEZ
M 50 mg/kg & B I G BR A, BR 2 5 8 K BAM EM a2
B TRIESG . HHS 16 SHEEENEH NS
BEBASE . FELPS RiEA 1 ml 5,

1.2.3 FRAWAR LT EHE F L pRE . i 5
Jok Bt 33 47 3 Bk L <43 4 36 e 4k 3E 3h 4 . W dE
5 T B R FRE RN 10 % B
BE A TRM FTREEE. AAMAREET
- 80 Cuk%H. )5 A 40 CHY NS 3 ml 4 FIRFHITA
i BB, Bk 1.5 ml, R E MR 3 K, B fIicRE
Wi BUIRSIW MEVRHRE 1 e LB R AR R
L1 40 M S0 A0 M R RO R R A T N
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MHE. PR AR E S, EERSMEAKT.
1.2.4 WMEHEBALF h R EHSERNE. W E

H=MRE /| EEE X100%., RAZSHER
HE BALF R FEASEHE.

1.2.5 RT - PCR &% i 4 i B -F mRNA #
B O —# %R 50 mg KEMAA S RNA,
@i %% cDNA R XF| &R M ZHF — AR
MK 4 pg BRNA, VAR 40 pl; W R4 42 C
IEf# 1 h,95 C 5 min PA K% & B BE A M IE 7R &
(AMV) ¥ ¥ 5% B . @PCR $ 38 . 1 B0 S 4R ik &%
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Bpl, HREYV KN &H#:94 CZH 1 min,
55 'C1B:X 1 min, 72 ‘C¥E{# 1. 5 min, 3t 30 I~fF3HF
FW. FJ5 72 CHEf§ 5 min, TNF -a L#5(9:
5'- TAC TGA ACT TCG GGG TGA TTG GTC
C-3,F#3#:5- CAG CCT TGT CCC TTG
AAG AGA ACC -3, 7 e F B K E 295 bp,
IL-18L#514:5- GAA GCT GTG GCA GCT
ACC TAT GTC T -3, Fi#5|#.5- CTC TGC
TTG AGA GGT GCT GAT GTAC-3,. P HEW
FEBE 520 bp, IL ~1ra L#%5(45.5'- TCT GCA
GGG GAC CTT ACA GT -3, Fifg|4% .5 - GGT
CTT CCT GGA AGT AGA AC-3' .S EE
& 525 bp. B -actin L#314.5- GAG ACC
TTC AAC ACC CCA GC -3, Fi#¢g|4y.5 - CAC
AGA GTA CTT GCG CTC AG -3, I 5t B B
K B 645 bp., D4 MEE F mRNA &KL ER
G075 BB LR )& 10 pl, IR 2 wliR
LA AN 1.5 %0 BT AS 8 B L, LA
50 VE E#FITH K, ARG TE 5 MT T 0 B0RS AR
W BRYLIER .3 LEICA i EVLEGR A%
o AR A ) P K BB, A B - actin fE I, it
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6 hfl 24 h 5XTHRA.LPSIMIL-10 HAHKEERE
E,LPSANIL - 10 A AR ERIT B EME.
F1 34KE PaO, T G+s.n=6)

Table 1 Comparison on arterial partial pressure of

oxygen in three groups(x+s,n=¢) mm Hg
A 2 h 6h 24 h
XHRA 100.7547.95  94.75+2.53 98. 584 6. 36
LPS #if5 4 85.39+7.64" 78.56+4.15°" 61.88+3.08* "
LPShIIL-104 97.6416.882 94.74+4.5602 92,234 3.5488

.S A LE, - P<<0.05,* * P<<0.01; 5 LPS {5 L #k.
AP<0.05,58P<0.01;1 mm Hg=0.133 kPa

2.3 BALF M S ¥ &5 3iH¥ (K 2):LPS #ith
AAMABHFETHEAS PHEAKRSREY
0.900;LPS i IL - 10 ZH 40 M 2 %78 B F LPS R
4,24 h ZR5EH|EF, P40 4 a2 X4
HL B FM|KT LPS BG4,

2.4 KB EE K BALF S EH/KFEGE 3):LPS
#5100 4B K BRUI &2 %8 23600 LPS hn 1L - 10 0 &
¥ T LPS Hi/54, 24 h 53 EB4 0 LPS #ifh
HHE, ZRYEFEE. LPS Hi#HHXKE BALF
SEOKF2hSBAS, HERES KT, 5%
A LPSINIL - 10 AU ERHHFFHEE.

2.5 JRERHE

2.5.1 KEpRAWME. X BHAKXBRMEWIE, Y
HABH T, LPS HHBHBA LPS 2h 5,
FHECEBE SR & i S R EAX ;6 h gUREA
BERAMRA, VAL RRES B ;24 h iR
M B, 2RI LA, YIHE A LA,
LPS b IL — 10 26 Jiti ¢ fR B et B 46 K, (E %% LPS #7
/N, B AL VIE BB Y

2.5.2 ABEMEZECEAERE 1~11) . XBAKXR
Jiry 760 25 A 1 B, B o R T B IR PR LK b . LPS
BHABA LPS 2 h J5, A HFA B i 45 49 , (BB
MR PR R, RYE AR E ;6 h i &5 4 B BIE;
24 h FoEHA I I 254, Bl P9 O 2k 4 40 B iR
AP M 29 32D, A ML 7K B . LPS A0 IL - 10
2H 24 h B MIDTFAE , i i () B 3% B , 4% 14 40 B
2rEH B R R B 25 .

2.6 KEBEMALH TNF - o, IL - 18 #1 IL - lra
mRNA £ ik (& 4):LPS #4544 4 TNF - «
mRNA F 2 h FiXKFEEWE,BE G REFRE;LPS
BT IL - 10 ZH W] B &3 & TNF -« mRNA #£&%,2 h
S5 LPS i A EERFAEE. LPSHHAHA 2L

#+2 BALF AEM B bR AR5 % (rts.n=6)
Table 2 Total cell counts and classification in BALF (x+5,n=6)

o 55 B (X 108/L) ks 40 B 43 2%
#H A
2h 6h 24 h 2h 6h 24 h
XTE A 2.3241.00 3.834+0.98 4.784+ 2.85 0. 04540. 023 0.058+0.037 0. 03840. 023
LPS {4 8.40+1.72°" 16.0643.86** 64.573+10.50** 0.924+0.046"* 0.95440.034" "  0.91240.035"*
LPSinIL -104 4.51+1.9324  10.8141.92**221.814% 7.84*880.756+£0.070% *22 0,85240.067* 2 0.800+0.037* *24

i S A P<<0.05, * * P<C0.01;5 LPS #iffidl bk .2 P<<0. 05,22 P<0.01
#3 KBMRHR BALF EEHRE (xLs5,n=6)

Table 3 Lung coefficient and total protein concentration in BALF{(x=+s,n=6)

it =¥ BALF 8 F A /L)
4 5
2h 6h 24 h 2h 6h 24 h
tHRA 0.57+0.03 0.561+0.04 0.5710.04 0.28+1+0.07 0. 3340.09 0.33%0.07
LPS $itFd 0,81+0.05** 0.76+0.04* * 1.014+0.07** 1.254+0.18" " 1.234+0.23" 1.40+0.18" *
LPSinIL-104 0.6540.22*88  0,6740.05**8 0.7740.03* *448 0, 344-0.13082 0.3440. 12084 0.33+0.11848

P G AL . - P<C0.05, % * P<C0. 01; 5 LPS #{#541 &k . & P<<0. 05,242 P<C0. 01
#4 KEBHEL TNF - «.IL - 1B.IL - Ira mRNA Rk (xt5,n—6)
Table 4 Expression of TNF - «, IL - 1B and IL - 1ra mRNA in lung tissue(x+s,n=6)

I TNF -e mRNA IL-18 mRNA IL - 1ra mRNA
43

2h 6h 2 h 2h 6h 2h 2h 6h 24h
R4 0.3510,07 0.2810. 06 0.254+0.05  0.6010.09 0.55+0. 09 0. 6210.07 0.5810.07  0.6310.05 0.5910.09
LPS Bit5d 0.8840.03" *  0.4740.07" 0.36+£0.07  0.88+0.11" * 1.05+0.07°*  0.7140.06 0.6910.05  0.85+0.04* "  0.7410.04*
LPSIIL-104 0.4510.0558  0.3610.10 0.284+0.05  0.7040.072  0.6710.0622  0.6440.05 0.6610.09  0.8410.07** 0.71%0.05

T GXTRARS . - P<0.05,* *P<0.01; 5 LPS #i{ AL H.5:. 2 P<C0. 05,00 P<0. 01
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ALTIERZR I, 38R 4 Al L Th & il ALL 34 i
A,

3.2 IL-10 7 ALI/ARDS i {EH . EIE ALI
Bl & ARDS, H #if ARDS #5302 {1 & % 30% ~
50% . TR 16 ALI/ARDS (4 &% 254 .3 Lo 43k,
fiiE Af1% ALI/ARDS &R ALKIREAN T %, B W4k
FEERANIE - NEERESR TNF -o,IL -1,
IL -6.IL - 8. MIP.FH M B Z5f 2 F- 1ACAM - D
&R AE A KL B Rk, WP R A FAIXT AR E , B 52
FEA TR/ PR AR REGY , IL - 10 FEXTR RES BRI
HRANATEANEEH. CF AL MR S5
TERSY., —TKEEKAFREH, ARDS B35 51
BALF 1 IL - 10.IL - 1ra 7K FERHLHE ST HEA
BH 5B PR, 7EVE 40 IL — 10, 1L - 1ra /KP4 FE T 4H BH
BH &, HREMKA IL - 10.IL - lra K- SHEE S
= A, WE S ARDS B35 B & At BE R fERT,
mlER R A E=EARMNBEREARAR®. B—
T Il PR 545 - B, IL - 10 W] %% LPS Fr &
e, BEML TNFLIL - 6,10 - 8 (7K, 39 1 i o v i
WA RAER B R, U EREERIL-10
AR A RIGTT ALT (9B EREE .

AL MERNL TSI IL - 10 R 4ERRIEH
PaO,, 3t & ¥ 3% b, 9 B B# I BALF BB H %
BE B v o 41 P S 3, P TR R B O T B SR R AR A Y
ch b 40 MW, JESE IL - 10 X ALI KR AF
YER . Az P 2 F] TNF -« mRNA Fikig
3 2 h;IL - 13 mRNA #JIE{H7E 6 h,{H 2 h B B8
BAE ;W IL - 1ra mRNA &A% 6 h HFtE A& H
RIEME , 24 h i TR L IL - 1ra mRNA Fik#

J& » A ALT BB A& R A AE 4, PUR A BUAH X

AR, IL-10 ## TNF -« mRNA.IL - 18 mRNA

X EAREW IL - 1Ira mRNA #1R ik GRWE

IL-10 FiB IL - 1ra mRNA i), FF TEZER

SE /PR R, £ 1L - 10 Al BB @t 4 3% A 5E/

TR RS T A XTI BB R R EFEH

Wig R, ST RAHK, LIPS iInIL-104

A I R F0 38 0 . BALF 40 Ha 5 380 &% o4k 4 B 3

. A2l ALl AR, Bl —MEH.0

I BRAFF 52 3R AR, B4R 47 18 SR e v B BRI ALT 8

W P9 R IE A UK E  4E R RO S /PR A BT

BRI R, MBS H Y (N E.
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Figure 1 Pathology of lung at 2 hours Figure 2 Pathology of lung at 2 hours

in control group (HE. x 200) in control group (HE, x 400)
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Figure 3 Pathology of lung at 2 hours Figure 4 Pathology of tung at 2 hours Figure 5 Pathology of lung at 6 hours
in LPS injury group (HE, x 400) in LPS+IL-10 injury group (HE, x 400) in controt group (HE, x 400)
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Figure 6 Pathology of lung at 6 hours in Figure 7 Pathology of lung at 6 hours in Figure 8 Pathology of lung at 24 hours
LPS injury group (HE, x 400) LPS+IL-10 injury group (HE, x 400) in control group (HE, x 400)
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Figure 9 Pathology of lung at 24 hours in Figure 10 Pathology of lung at 24 hours Figure 11 Pathology of lung at 24 hours
LPS injury group,showed severe neutrophil in LPS injury group, in LPS+I1L-10injury group
infiltration with bleeding and hyaline showed severe neutrophil (HE, x400)

membranes formation (HE, x 200) infiltration (HE, x 400)


http://www.cqvip.com

