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[(f#ZE] 8 &K Thl/Th2 F#AEH KK IT L BE Dk ERESMLEMOD) R FEINH, Fik WA E 22~30 kg #
B R B A SN MODS A E# X BA . E44 98, XAAXOUAKTREA+AEZTLEELESGEFHTE MODS # A,
MODS A TR muT . AEZFEHAM  NEFZEHE1.24 48 R 72 h IR MAAKR, AT 5 B BEAEAFA, E% x4 F A E
B EBAFAR, ELISA &40l fn 3 IFN-y A IL-4 4 & & ft; L i % o8 PCR 2% 0 € J# fE IFN-v.1L-4 mRNA & ¥ % Thl/Th2 4
MR FRETF Thet M GATASmRNAWAEL W, R . WHEZEHF 1 h itk IFN-y fn IL4 R F 5 4, 5
IFN-v & E T B R P, W& ZE 45 72 h IFN-v/1L-4 & 8 1K T 2 8k & & F (P=0.000) ; MODS 4 J# JE IFN-v/1L-4 mRNA
REBEKHE, G EAtRE2FEHLEFMRP=0.020); 88K T-bet/GATA-3 L4 B F K F 2t B4 (P=0.038), %k,
MODS X £ ¥ %% Thl i Th2 EH AL,
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Changes of Th1/Th2 balance in multiple organ dysfunction syndrome

SHEN Xian, CHAI Chen, LIN Fu-lin, SHI Jun-yi, FANG Guo-en* (Department of General Surgery, Changhai Hospital, Sec-
ond Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To explore the pathogenesis of multiple organ dysfunction syndrome (MODS) with respect to the bal-
ance of Th1/Th2. Methods: Eighteen healthy male minipigs, weighing 22-30 kg, were randomly divided into two groups:
MODS group and control group. Double-hit method including hemorrhagic shock and endotoxiemia was used to establish the
porcine MODS model. The peripheral vein blood samples were collected at different time-points (before bloodletting, before en-
dotoxin injection, 1 h, 24 h,48 h and 72 h after endotoxin injection) in the two groups. The spleen samples were collected after
death of the animals. Plasma levels of IFN-y and I1.-4 were detected by enzyme-linked immunosorbent assay (ELISA). Real-
time PCR was used to detect the expression of IFN-y, I1.-4, T-bet and GATA-3 mRNA (The latter 2 were the key transcription
factors associated with Th1/Th2 response) in the spleen samples. Results;: The plasma levels of IFN-y and I1.-4 quickly reached
the peak values 1 h after the endotoxin injection, then the level of IFN-y decreased quickly. The ratio of IFN-y/IL.-4 was signifi-
cantly lower than the baseline value 72 h after endotoxin injection(P=0. 000). The ratio of IFN-y/IL.-4 mRNA in MODS group
was obviously lower than that in the control group(P=0. 020); the ratio of T-bet/GATA-3 was also lower in MODS group
(P=0.038). Conclusion: The shift from Thl to Th2 occurs in the progress of MODS,
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% % B U) A8 B A% 25 & 1E (multiple organ dys-
function syndrome, MODS) /& fz 5 J% # # SE T-H &=
B Z— i T H A AL i AR W IR T k= 1.1 Z£BRIHH, 22 XANFLE KR 22~30
AR TFB, HRGAN HUARRERMG A e e F 8 kg EEBEERE B FERELB W h L.

1 MBFFE

MODS ) 8 2 K5, Thl 40 80 A 2r % TFN-y, 11L-2
AR R A MR AR 542 R RN C R % U) 5 Th2
Y HEL DA 43 06 T1-4 TL-10 BT R A ML 7 R A1k, 5
PR R K R %Y, Thl/ Th2 i 2B b B T HL
AL /B PR A . A PR 4K N Thl/Th2
AVZ L K f R B AILIR MODS & Jié i 72 v
B 2815 19 A5 46, LU AR BT MODS 19 % 9% BL I L A
2P G P IR YT TR RO S W D AR A

KIGHFE N2 (E. colO111B4 , 45 — %% BE 2 J il
TR A W 2 BOWF A ), IFN-y ELISA iR 7] &, 1L-4
ELISA 5] & (3% [ R&.D Systems), Trizol i 7|
(Invitrogen A ) , % 5 & (Clontech A A ,

[E€mBE] ZEBN“T H7E S5 E SR (011.006). Supported by
Key Medical Program of the 10" Five-year Plan of PLA(011.006).
[EEEA] b B, EiREIm.

* Corresponding author. E-mail : fangguoen(@ yahoo. com. cn



+ 1348 -

O TR R 2007 4E 12 A L5 28 %

SR 2 PCR R 7] (TaKaRa 22 &), 51 4 (L i A=
TAEY TR AR MR %5 A BR A WD, 986 € 7t PCR X
(Roche Diagnostics 2 ] ), MK-3 #I i 45 1% ( Lob-
systems Dragon Wellscan) ,

1.2 #% MODS ## ¢y 3  shYHHLS  MODS
ZHFNIE H X IR, A 45 9 H . 1w 6 BE A it 17 1B
FAR T LU 3l i kOB A AN S R il K P EE R T
$. MODS 41 % H 2% i PE AR 50 &2 95 + P 8 & IiLAE
HAHZEFEIE MODS BB g8 B 5 15 KT
i (PRGN + 2% i P AR w8+ 52 90 B E D) L kAT
i (PN RE R ILRE ) P A B B, IR . P9 3 22 0 AT,
MR ESG 1.24.48 F 72 h BB bR A,
RIS E 96 h A BT A A0 sh ., BR HCSE B it
HBE T R Je AR BE 4 T A 30 40 1) ML IO A A TR AR A
PL#& RNA fili$ . 1E 5 X B2 [R] i 1) 0 B BOAR A%
Z MR Hu 25 31%) MODS 2 Wibs e . B A 352 B
S 2 3l Bk (MAP) L5 43 R (PaO2) L A Ak ik
53 JE (PaCO,) , K& R R & W (AST) . JR &R &
(BUND | Jili 8l kB2 = (PAWP) 45 48 5

1.3 ELISA &l 3 fo & IFN-y o IL-4 4% X
FM PR Je 0 ABC-ELISA #: 28 5 5 1ML 7 IFN-v
HTLA4 7K, ™ H e B0 G vl B A5 2R 1T

1.4 %8 3% & PCR %l & % M ik IFN-y/1L-4
mRNA#F= T-bet/GATA-3 mRNA K -F F% Trizol
TR Ud B A AR UL 4 4L RNA L I 2 B3 5 S i
F G Ud B 0 LU BN L RNA 33 %% 5 cDNA,
Fie St PCR OB 6 B 45 K 0 5 9 3k B & 3k =
TEFEIR A 1) RT-PCR I W H m A B Y 3 5]

YR cDNA it HBHEKGI % k. IFN-v, IE X
TCA GAT GTA CCT AAT GGT GGA C, Jx X
TCT TGC TTG ATC ACA TCC ATG C, ¥ # K JF
170 bp; IL-4, 1IE X ACG GAC ACA AGT GCG
ACA TA, X X TCA TGC ACG TGT GGT GTC
TG, ¥ # K B~ 192 bp; T-bet, I£ X CTG TCA
ATT GCT TGG GGG AG, X X TAA GGC TGG
GGA ACC ACA TC, ¥ #K B 117 bp; GATA-3,
iE L CCT GAC CAT GAA GGA AGG. R X TGT
GGC TGG AGT GGC TGA AG, ¥ K JF N 159
bp, R ]:95C 5 5,62°C 20 s, I 30 4 1F
W, HITENL RS L . e hl 3 i &L D e
BREM Ct A, 5 b5 il Ze 2E 47 LL e, 15 1 7 U A
EIR GEE AL

1.5 %t am BIELL o+s R, R SPSS
11,5 ST AT Ge i A Ab 22, PRl ¥ B ek A ¢
K% . MODS 1 & 4 S 55017 F [ R ] Fisher

2 # R

2.1 MODS % % % & #& % MODS 21 MODS &
ARy 88.9%0(8/9) BTN 87. 5% (7/8) . K 4
GG FOTF 72~96 h LANFET:, IE# X B4 I — H3E
o A B EA AR B 2R (P=0.000),

2.2 EZBREIHHREML MODS HIET-HILFRH
B3, MAP, PaO, ] & F F&, PaCO,, PAWP,
AST K BUN ¥ EF-BH W, 5 1E % X A e A
BEMERGEED.

®1 AAHYRTABIB/E ISR

Tab 1 Indices of main organ functions of animals before death in 2 groups

(xts)
Group HR MAP Pa0, PaCO, PAWP AST BUN
Jroup. (f/min~ 1) (p/mmHg) (p/mmHg) (p/mmHg) (p/mmHg) (z/U -+ L1 (cg/mmol » L71)
Control 9 102+6 11849 113.2410.5 35.4+3.5 7.840.8 17412 2.140.8
MODS 8  140+7** 8747 90.3+7.7" 48.545.1" ¢ 10.0+1.4" 221442 1.74+2.6"

HR: Heart rate; MAP: Mean airway pressure; PaQ; ; Partial pressure of oxygen in artery; PaCQ, : Partial pressure of carbon dioxide in arter-

y; PAWP: Pulmonary arteriole wedge pressure; AST: Aspartate aminotransferase; BUN: Blood urea nitrogen. 1 mmHg=0. 133 kPa. * P<C

0.05, ** P<C0.01 wvs control group

2.3 ¥ Thl/Th2 BB FKF0 T NI
Z TS L3 TEN-y F1IL-4 4k B AR P gk 3 06 1
Ji IEN-y MREE TR W REN G 72 h © TR
FCM AT K SFL F TL-4 35 B WA 5 T RS B L N
BEREHNG 72 h %R =K ¥, IFN-y/ 1L-4 A
BEIETHE R FRES O NFERENF 8 hCHE

TR AT K-, W3 2,
2.4 %% PCRRE SLHEHE PCR N4
F| e PCR ¥ 380 F21 S I 8l 124 il £k L &5 4 5 it
2 T LA E 25 58 S B (8 D)

etk H TE WA B 10°,10° 10" ,10°
BB A AR E 5, i1 Light Cyder 31438 £ 43 #r 8%



128 vk BE.4F. Thl/Th2 i 46 2 8% B DR K A% 2345 iF & g aod 72 v i A8 1k + 1349 -

P, LIRS BE A B DU ARUE ) Co (BRI AR A5 (Y) L AR A Y=—3.634X+35.02; GATA-3.Y=—3. 634X+
e 5 AR BOR B AR B (X)), R A 45 A o il 2R K — 35.02; T-bet Y=—3. 487X +33.64, r=—1.00,3%
JCINH 7 #: L, IFN-y. Y = — 3. 634X + 35. 02; 114, AR o R R AF,

* 2 MODS A% Thl/Th2 B 4K H Tk FEHETHL
Tab 2 Plasma levels of Th1/Th2 cytokines in MODS group
(xEs,pp/pg » ml™ 1)

Cytokine T1 T2 T3 T4 TS T6
IFN-y 28.8+4.04 30.345.18 89.5+8.54 " 66.746.15" " 36.4+5. 26" 26.243.42
114 22.7%2.81 31.1+3.38" " 39,344,747 39,144, 74" 38.444,48" " 38.743.20" "
IFN-y/1L-4 1.28+0. 25 0.9940. 21 2.314+0.33"*~ 1.72+0.22" " 0.9640.17" 0.6940. 14"~
T1:Before bloodletting; T2 : Before injection of endotoxin; T3:1 h after injection of endotoxin; T4:24 h after injection of endotoxin; T5:48 h af-

ter injection of endotoxin; T6:72 h after injection of endotoxin. * P<C0.05, ** P<C0.01 vs T1
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2.5 JRE Thl/Th2 & %82 B -F mRNA K-F 65 % B 3 BEEE T-bet/GATA-3 mRNA ik 5%

& MODS A JE IFN-y #1 11.-4 mRNA F£ik& 1 Fig 3 Expression of T-bet/GATA-3 mRNA in spleen
Eﬁﬁﬂ% ’ EJ‘J—_E'J%L’Xd‘EﬁéE ttﬁﬁﬁjkﬁﬁ%lﬁiﬁ H *P<C0.05, ** P<C0.01 ws control group;x—+s

MODS 4 IFN-y/IL-4 mRNA i AL &, 51E

WATIRA L B WS, WE 2,

2.6 BRpE Thl/Th2 HFH&#FRH T KFH Tk HRTIA R, e 328 2% i nl g2 5 30 MODS 19 A< it
TE# X B2 T-bet M1 GATA-3 mRNA ik A IREEAE R R 5E v R 5, FERI A2 5
TSR AAL, MODS 4l H RHE B B IS, 5%  RIE K N % A 1F (systemic inflammatory response
XFHRA A A AR B % 5. T-bet/GATA-3  syndrome, SIRS) , H 5 R 2 HLIA 5 B H 2R BEIR , £
FAl , MODS 41 W A% T 1% % BRZH . LI 3, Bl & RE SN 1) K A L LR N VR M T 9% RE 2 N 35 A0
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5 . Bone" " K 3 Bl BT 4 E IV HE 15 R Bt 4 RE S £
& fE ( compensatory anti-inflammatory response
syndrome, CARS) , HJ5 2 I REL T~ , B 5
RSN, S S MODS, BIF DL IE B T i ML AL T
ful B G e AR L 45 7 AH A e T LIRS RGN
RSt T, Thl/Th2 R4 K T HE0% 2 B LA
B TR 25, Thl/Th2 B 40 i 4 7 1E & SIRS F
CARS &AL i) 220, 75 1) - 4 52 B b )2
W T ML AR R 5 B0 R RS &P, Pachot 45
W 5% & ™ 5 e B E B # AEAE Th2 LB S s Mur-
phey %57 [R]BEUF S M 45 L 20 FL 1 1 e 25 i 455 8 )
KR WAFAE Thl 5] Th2 AL,

ABFZE L R R IFN-y/ 1.4 HWAE7E N & R ik
IEWH BT R 2T TGS, BN TR EN
J& 48 h BB A T 3R E /K, Th2 B 40 i K+ 11-
4 JT o L E IR L U ZE MODS i J& i #2 b, A7
fE Thl ] Th2 HER M %, The A4 & BT
Fil 2 AL A B T e 75 i 7 1 %) 4R R B I T & A= 1 AR A
PR A BT R0 90 S 5 B L MLR PGE2 H
P ST 2R S G g A A IR K R AR WL 4R )
G P T 1Y) R 4 T E WG ) O R RR S A ol .
VL 38 ] aeh B 1 90 SR N AT 2 BEL U A R T
Kd,

L2 240 Jf TR 7 7K SF- A1 e o Tty 12 ke U 25 2 47 g 30
F14) 240 Jf PR 7K S AR S 36 6 ML AR o 1Y) G 2% ML IO
PEAT T Thl/Th2 Y40 i B R e 5 v 4 s DR 7 I A
M, 2558 W7 MODS 41 g IE TFN-y/11L-4 mRNA HAE
Hl T-bet/GATA -3 mRNA HC{E I B R, KT
1E % HR 4, PR IA 7E MODS #F J8& 1 72 b, I 25 41 21 R
IS 240 B R ¥ R 2 S IR 7K R RE AR AE The ik 4% .
T-bet 5§ GATA -3 43 Jil4E & Thl F1 Th2 40 M55 5 M
BESEIN T, &0 E Thl A1 Th2 #1431k i 4 [
A BA L HEMEER" . T-bet LML FRE T
Thl 400, M7EARBCE CD4AT T 4088 X% Th2 40t 8
Fik, ¥ T-bet FH AN T 40, i B & 2 &
IFN-y 235 %t 1IL-4 3 s FIE/ERY . GATA -
3 WL IE T Th2 40, 78 vl 26 F 31 44k 19 Th
A0 b S Fe5A L M Thl 404k 48 TL-4 %8 Th2 40jE
PR F 43 6 384, i TEN-y 2% Thl 40 g 5 1 49 Wb Uk
o VFZ5E MR ZFpi i 83 64T T Thl/Th2
HUZ0 A7 F T-bet/ GATA -3 BYAS I, XF & A1AH 5.2
R OC R HEAT T, G5 R R W T-bet 1E /5
Thl BUZ0 i K F ; GATA -3 1E 5 Th2 &40 g K 7,
T-bet/GATA -3 LRI H— T-bet 5% GATA -3 I /KF
HRE & UL [ B Thl/ Th2 431k,

//I\UZJ

g5 LI L s O i Tl RE = 5 30 MODS 19 5 22
J A Thl/Th2 BYAH A P 76 — & F2 B b nT DL s
ML AR 9 G Dy BB IR AL il 5 Thl/Th2 F i (9 W
DT fF AL A T oy B 28 PR 2 38 R 38 > A9 B AL
Bt o S T R AR T 1R 22 RU A e 8 IR Y A L 38 o
Thl 6] Th2 E#% %2 SIRS/CARS 1 , X 1] fE 2
Bi 16 MODS f4 3 % 7 1] ,
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