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Changes of serum IL-6 levels and pulmonary IL-6 mRNA expression after high-volume hemofiltration in pigs

with multiple organ dysfunction syndrome

WANG Bing' ,FANG Guo-en’ , MAN Xiao-bo®, DU Cheng-hui® (1. Department of General Surgery, General Hospital, PLA
Fuzhou Military Area Command, Fuzhou 350002, China;2. Department of General Surgery, Changhai Hospital, Second Military
Medical University,Shanghai 200433 ;3. Cell Signal Transduction Center, Eastern Hepatobiliary Surgery Hospital, Second Mili-
tary Medical University,Shanghai 200438)
[ABSTRACT] Objective: To investigate the effect of high-volume hemofiltration (HVHF) on serum levels of IL.-6 and pulmo-
nary expression of 1L.-6 mRNA in pigs with multiple organ dysfunction syndrome (MODS). Methods: Twenty-five pigs were
randomly divided into model group, control group and HVHF group. Animals in control group were injected with normal sa-
line, and those in the other 2 groups were treated with “a second hit” to establish MODS model, then animals in HVHF group
was treated with HVHF for 3 days. Serum IL-6 levels were determined by ELISA and Real-time quantitative PCR was used to
determine the expression level of IL-6mRNA. Lymphocyte apoptosis was detected by Annexin-V /PI flow cytometry. Results:
After HVHF, the serum indices associated with organ-function and the morbidity and mortality were much lower than those in
MODS model group (P<C0.05). The expression level of IL-6 mRNA in lung was reduced significantly in HVHF group com-
pared with that in model group (P<C0. 05); moreover, the lymphocyte apoptosis rate was also significantly decreased compared
with model group (P<C0.01). Conclusion: Early HVHF can decrease the high serum levels of 1L.-6 and the over-expression of
I1L-6 mRNA in lungs caused by trauma; it can also decrease the lymphocyte apoptosis rate, so as to prevent the incidence of lung
failure.
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1 MBFFE

L1 EZZAMNAEHM B IL-6 dibilh &
(Ki#EZ AL T), TRIzol Reagent SuperScript [ ¥
87 & (3£ Invitrogen) , Tag DNA & i il &5
PCR U 11 BRI . 51 ) K e & (1 ifg
TR S L H Al A Ak S 3R 50 38 R 0 k7 A A
ali 7= &, BIO-RAD iCycler 1Q %4t & B PCR X (£
E), EPICS XL-MCL #! % =X 40 f 1% (¢ H
Krefeld),
1.2 ot (EREBEEECGE FEERE
SRR A 25 B AR 2 ~4 A F LR TR
20~30 kg, FEHLAT MHEAIA (n=9)  JEL A (n=
10) XL (n=16), XF M8 41 5 7 A B R K L A R0 &4
AU 4 R AR Wiggers 7k il 2 1L 14 K 7 45
AL 9512 h R E A [ 15 mg/ (kg « h) ] 7
PEL0. 8 mg/ (kg « h) JAERFRREE T , 4 AN KM AF B A
T G R R 2R R S 24 350 1 W 2 T & 4
BOTF 12 h A F KGR B RS AL 1.5 me/
kg, MEIHAENTER TN EEE I HVHE, R
BP-21 & [ 52 1 42 L F50 RO g 2% (L 1. 0
m®), ML & 200 ml/min, §IF B . 3% 3200 1ML
BB SC 5 000 TU/L B9 T 2 4= B ER K46 38 30
min, fFELL 1 500 TU/h FF£E 9086, 1R 97 FRELat A
12 ho B 12 h g R FLLugat 3 d.

IRYT TG B 24 h #5 B E) A 4 o) B R kO A
SR M ARAS 5 ml, A 4 000 r/min B0 10 min ¥ F
W, —70°CIR AR, A I B Dhae | i g i L 3l
1 TR | = U S P & ) B TR R oM R e 2
(2 2 AST) B I e (Cr, Bun) | 3l Bk ifiL & 43 F&
(Pa0,) .

SARAEE S T A8 7 RALBE, R I 3 LB
PRERL, DL TG TR A5 O I L R B AR A
1.3 MODS # ¥4z & S M Hu %S Wy
MODS 2 Witn i, Bl sh ¥ 845 24 h Jg i 2 4~k 2
ASUh 185 B 8 R G U RERR 5 B MODS,
L4 i 1L-6 3R E &M T K il A A i 2 iF Z bt
BEEY (B 1 ml fiLhn 5~10 TU JFZ) & & & 5~
10 TU/ml JHF & (9 T LI 22 vh il (PBS) B I 4l . =
TN B0 20 min J5 B EUMLEE . BIJe 0 ELISA
FE ML TL-6 W 5
1.5 S8 % k& % RT-PCR # Kl A I 40 22
1L-6 mRNA #) & ik
1.5.1 #4 E RNA 2 ¢cDNA # 4% 100 mg 4
g A 0.5 ml TRIzol Reagent, i % & RNA.,5

pg S RNA KM SuperScript [[-RTasel pl i %% 5
il & cDNA 55—, Jr i WLSCHk[ 3],

1.5.2 Bl 4%t pactin Ml 1L-6 J£[H PCR 5|4
1 TagMan #£FF51WF : ACTB-F: 5'- GCC AAC
ACA GTG CTG TCT G -3', ACTB-R: 5- CAC
ATC TGC TGG AAG GTG G -3', ACTB-TMP;
FAM 5'- AGG AGC AAT GAT CTT GAT CTT
CA -3 TAMRA;IL6-F: 5'- TAT GAG CGT TAG
GAC ACT ATT T -3',IL6-R: 5'- ATA CAT AAA
ATA TTT CAA GTG GCA-3',IL6-TMP. FAM
5-AAT ATG TGA TGT CGA GTT AAT TTA
TAT AAG TGA TA -3 TAMRA,

1.5.3 & & PCR R A4 A K& SCHR™, W] —
ML 11-6 5 pactin [ ) I 540 = 19 EL(H K
20 Pretim mCALD AR 2R fili 4 2L rf TL-6 mRNA 3R ik 7K
1.6 Annexin-V /Pl 34738 & X 28 o LA M #k &
A A IS A A R R A L R
VYT 1% NBS Y W 2 55 22 vl 200 g Yk 2 i (5
min) . 5 E . L 1X10°/100 pl & T 1 X Binding
buffer ;A 5 pl Annexin- V-FITC Pl R
A1, REDE 15 mins BE WA 1 ml 1 X Binding
buffer 200 g ¥& (5 min) J5, 5% EiF, HE T 400 pl
1 X Binding buffer " LA ,

1.7 %itsam FHiRD ots 2w, RH K5,

2 & R

2.1 ERRBEWREAHRAE  EHAL M
R E T MODS k4% 88. 9% .2 A% B VI fig b
A 2 B3 N EDREREMNA 4 f. &k4E 44
sl AR E I AR B A 2 ), b i ) B R A 7
i) s & W DI Re e AT 6 s IF D Re AT 5 415 B T hg
RS 3 ) BE IR S8 D) e B A 3 5 0 T e BE S 2
i,

JE 4 MODS & 432k 20 % . Ho v fili T i b 1
140 B il oh B A 1 BE I 2R S5 ) RE BE A 1
i, AR TR (P<<0. 01), A& %120 3h 4 9 5t
FRT77.8%(7/9) .1 BT Mg IE F I (55 3 K) .6
BIBE T e B 9E v e (3~6 &), 2 BIFEIE 2 7 d G Ak
BE, R A SR IE R R 20% (2/10), 22 5 0 F
(P<C0.05) Xf BEAL 4779

WMELLE R B oR AR A 2] AST . BUN ¥ H 30 8] &
Fhi W FE TG B S T IE A PaO, B T B,
IEI 4 PaO, UE 1 J5 W 3 3 & L PaCO, U8 i )5 BE AR,
PAWP B8, 2 R B E (P<0.05.% 1),
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Tab 1 Plasma indices of organ function of pigs before Kkilled
(F+s)
Group " PaO, P/aC()z CO(L/min) PAWP N AST . BUN .
(p/mmHg) (pp/mmHg) (pp/mmHg) (cg/mmol « L™1)  (cp/mmol « L™1)

Control 6 113.2+10.5 36.4+3.5 6.9+1.2 7.8+0.8 47+12 2.1+0.8
MODS 9 90.3+7.7" 48.545.1" " 7.0+0.5 10.0+1.4" 221+42" 4.7£2.6"
HVHF 10 103.9+5. 84 39.6+3. 24 9.5£2.5 7.540. 94 5641744 1.84+0.6%
1 mmHg=0.133 kPa, " P<C0.05, ~ P<0.01 vs control group;* P< 0. 05,44 P<C0. 01 vs MODS group

R MM 1L-6 KP4kt m, Sk 25 B &
(96 h,P<<0.05), ¥Eit 6 h,BH & 52 T, K
11-6 G BEAR , SACAI 20 22 5 B 3 (P<C0. 05) 5 I§ 3T
12 h, A5 a3, SR 2 25 5 O B 3 5 O 46 il %
WE.A8 hBf, SEMAMEEEZREF (P<
0.05) W% 2,

2.2 HVHF st # & 1L-6 K-F e #Hwm A4
1L-6 K F 4 08 i 41 B B 7 & B B 3% §# (P<
0.05) s N LH BRI (U8 & J5) 25 1~ 96 /NIl
T8 1L-6 0 20 4 35 7 38 v K 08 3 S 4 i 8 it 41
SRRV I E 116 KT RUAS &7, 5 0 B A 22 S R
W3 (P<C0.01) . 1M G PO 4L 1] T (i 38 25 55 5 1 e 3 A

* 2 HVHF X% 1% IL-6 7K FH) 505

Tab 2 Influence of HVHF on serum IL-6 levels in pigs
(zxs,pp/ng « L)
Time (z/h)
Group n
0 6 12 24 48 72 96

HVHF 10 4.214+1.7844  3,2641.55*44 4,9342, 2708 5,404£2,19*44 5, 7142, 58*848 6.314£2.58*44 6,4342, 2644
MODS 9 4.3942, 22584 5,9943, 1844 7.50£3.0044 8.764£2.8244  9,08+2.6144  9,.3442.8244 10.63+3. 2844
Control 6 0.24+0.12 0.25+0.16 0.3240.19 0.3240.17 0.36+0.16 0.35%+0.18 0.38+0.18

* P<<0. 05 vs MODS group;£ P<<0. 05,44 P<0. 01 vs control group

mie AT MW IE A JF AT, HVHF 45 MODS
RN I S TS [ RN S =i 1
Fede A 22 HE W B (P<<0. 01), HVHF iR )E
HVHF 20 ik 48 J ] T 2 38 85 9820 i MODS 41
N R e L SR o < B N = N L R R [
Eb A 22 3R W3 (P<<0. 01)

W% 3,

2.3 MM 1L-6 mRNA #9 &% 96 Ll 3 KEXR .,
5 CoERAR — B0, B 36 & i PCR ) & & 1%
I TR LA 3 R N A TR gk, g AL 1L-6
mRNA 3 ik (0. 221 8 4+ 0. 052 2) M A& A 44
(0.274 1£0.066 7) B B3 AL, 2 7 B F (P <
0.01),

2.4  Annexin-V /Pl R 4748 & X 28 A0 DUK W] K &

# 3 Amnexin-V /PI MiRiCHE X AANENFKEMEATRTHTH
Tab 3 Ratio of lymphocyte apoptosis detected by flow cytometry

(rts,%)
Grou , Pre_bleedin Before 24 h after 48 h after Before
P ! g HVHF HVHF HVHF executing
MODS 9 11.11+£2.13 46.4246.29 * 50.30£6.72 54.03=%7.80 60.77+9. 22
HVHF 10 9.7441.95 43.53410.03* 28.3044. 6344 21.8942. 7144 18.17+4, 55404

3 i

MODS J& )45 K b B} 2%

17 O AT L R BT

* P<<0. 01 ws pre-bleeding in the same group;~% P<C0. 01 vs MODS group
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il & T MODS, % A 25 5 R SR ol 8 2 P4y,
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TR E R R I KRR K12 WA o 5 I R i
B MODS ARSI 45 50

HHTIA S MODS 5| & 2% B 52 51 45 1) 3 A
B 2 2 AE 240 Af 57 i 38 3% A1 TNF-o . 1L-1,11-6 1L~
8 VHIT B i 3R S5 SR A R, TR IE R 116
AR URR, 5 4 E R e A G, AT R R i ™
JELIL-6 MK BB B EE—-ANERES,
B Ik 2 TE S D BE R A R AR R R SE R A Ty T, AR
AL B oMK $2R SR ) HVHF 1] DLk B 48 B 5
TRAP1EH

AW 58 5 1ML 3 11-6 /KF, WgE HVHF 3§
HEBRA R 25, 258 8K, 18R GF 1L-6 AP
A S0 038 7 5 T A R A I 16 K4k SRR
Hukat A2z B TR EF BE, R TG
11L-6 B8k, 3 8K G 28 b 1L-6 7K ~F- X MODS
14 K A R TI 1 H40 D8E T R LA A R S, FRATTU AR
F|, 17 HVHF 3697 5% 116 32 8 B I% CFF 3 1
6 hJ5) . 7" HVHF BA R W Ik N Tk 4 i
HFRER, (HBEE, W JCH 2 T REEA T -
POTENE IS 12 h i, S BORL A H AR 25 S OR 3  h
FE A I JE AN T L 48 h B SRRV A LA 25 S D
(P<<0.05) ./~ IL-6 WEBRA B B L, &8 MK
H ST A BT B A BT 4 2 5 Y i

£ MODS #5878 21 v ifi 3 8 (1 ke A= R de i (7/
9) . ASZEG N 5L B9 O E i PCR $0 AR A7 25 b i3
1771l TL-6 B RBME =TT, NEEEERE,
K il Dy 6 T2 1 sh W il 41 4 11-6 mRNA 5 £ %
M B TR, BER IL-6 mRNA (13 1K K-
o I 5 R A R A i o B A O L 6 TR AR R AE T R
IR R FET ORI,

AW UE] HVHE 7] B b B A i 7% 476 26 o 11-
S 7 S 3 7 N 5 e O N O N
AL A PR A 2500 o3k e g o R 1Y) R S M i 92 AR N
28 6 L 1T AR BT 6K EEL 200 B T 0L AR T ML b
R S M A 8 SR Y BB 0 LB LA A T A R
T S P R E SN R R D L 0 SR A R R S BT B
IRENIE =i ke iU Nl AP = O 39 o B
2 DR 4 1) A O A0 R BE T (R 5 R B 40 i O
T 5 40 B 45 45 % DI AR 56 HVHFE Al 3 i
XAR 4 /Bt 9% 200 i PRSP %) 9 4 el 20 ok B 440 e 9
T2 W2 HAREE T fE . i X MODS & ARDS #2 %]
BiGEH .

AW E MODS 3l 97 1l 375 H 4 1 41 il [
T 0 B 21 AU PR e 3k, I 0 4 HL 5 0 B 4 g
JAT-RY S R UIEWI SR HVHFE 0] A 2500 5 1M 3 40 o
D5 . AT BEL BT 4 B 48 i S5 o 255 A 1R DB I 5 % R
KF 3 MODS K ARDS s i H 8, — J7 1 ff
VAR SRy 2 W 175 7™ o i B R DT A 3905 19 2 25 48
T3 — 5 1 AT R R 4% 5 MODS, ARDS # 3% (1 36
JTFE
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