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O OE: [H] WS BUMRE MAE B A 2% 4 et S AL W R RS S W& 32 4K y (PPARy) T | 3K AR 26 A0 it TNF-o0 12
PUAA I T4 9740 BT FR . [ D1k Mt SPF 2% SD K EL 90 H {AJF & 280 ~ 300 g, BlALA A 1E & % HE 4L B FA
A MR, FALES 12 h 24 h 48 h =W 4L, &40 10 X, RAB MBS AL (CLP) il fE K BU SR IER AL ELASA 75
OEA AR PPARy 1EME K 3 h IL-4 BT A (bt sh [ S5 ] e i 2 K R il AR 22 A Bt TNF-o 5 1E % X JR 4
AT ARAA LTS IIE 98 (162 £ 32 vs 31 +7, 32 + 8) pe/mL, B[] FERKA FIHEH FERE 24 h ik E 5 &
R B {DAER AL T A iR K IR A o BT A T -4 7K SF-th WA S 450 1E 3 S R AL R TP AR AL F 3 (40518 89 + 25 ws 41 = 7,
41 + 7) pg/mL, I BFRREETHR (70 £ 5, 75 + 8, 122 = 11) pg/mL, FAFEARE R NPT TAT I I8, s I he 21 K BRUE 24 i
PPARy T M 5 TF 5 % B2 ABC T AR A LL B SRR A, 435914 (0.263 + 0.017, ws 0.292 + 0.005, 0.294 + 0.007) Jf: B 15
WIMZ WM, M E A K RA AT PPARy 1525 1 3% A 441 B TNF-o K SE 2 AN, r = -0.655,P = 0.040, [45
W) e I K BUEAE JOAE - P A RGO M, A A% 40 PPARy T ME I, B S5 M3 R AR TNF-o B 0HSE

KR AR R YOG S AR RAEA BT MR I
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Relationship of Nucleated Cells PPARYy Activity and TNF-«a, IL-4 in Sepsis Rats

HUANG Xiao-mei, ZENG Mian*, LU Gui-fang, GUAN Kai-pan, HUANG Shu-ran
(Medical Intensive Care Unit, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To observe the relationship between the peroxisome proliferator activated receptor y (PPARYy) activity
in nucleated cells and pro-inflammatory mediator tumor necrosis factor @ (TNF-a), anti-inflammatory mediator IL-4 in plasma
of sepsis rats. [Methods] Ninety male SD rats weighing 280-300 g at specific pathogen free (SPF) level were randomly divided
into three groups, which were control group, sham operation group, and sepsis group. And every group was further divided into 12
h, 24 h, and 48 h subgroups, every subgroup containing 10 rats. Sepsis model of rats were established by the operation of caecal
ligation and puncture. The PPARy activity in nucleated cells and pro-inflammatory mediator TNF-a, anti-inflammatory mediator IL-
4 in plasma were detected by ELASA. [Results] Compared with control group and sham operation group, the TNF-a level was
increased in sepsis group (162 + 32 pg/mL vs 31 + 7 pg/mL and 32 + 8 pg/mL, respectively), and the peak level appeared
in 24 h. Compared with control group and sham operation group, the IL-4 level was increased in sepsis group (89 * 25 pg/mL vs
41 + 7 pg/mL and 41 + 7 pg/mL, respectively) and the increment was maintained during the experiment (70 + 5 pg/mL; 75 +
8 pg/mL; 122 + 11 pg/mL). The PPARwy activity in nucleated cells in sepsis group were decreased (0.263 + 0.017 vs 0.292 +
0.005 and 0.294 + 0.007, respectively), and correlated to the severity of pathogenic condition. There was negative
correlation between pro-inflammatory mediator TNF-a and the PPARYy activity in nucleated cells in sepsis group, r = =0.655, P =

0.040. [Conclusion] In sepsis rats, the pro-inflammatory mediator TNF-a and anti-inflammatory mediator 1L.-4 in plasma were both
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increased. The PPARy activity in nucleated cells was decreased, and there was negative correlation between TNF-a and PPAR'y

activity.

Key words: peroxisome proliferators activated receptors; mediators of inflammation; sepsis

JHRBE I 2 FEAE W 37 s S B T Y B LR
N, R BT K E W B4 &, (KRR A Al s
PEOR T 0 & A2 BT 10 20 AR A TR 35
FEWCH, A 1 000 P AHEA 3 A N A A FEAE ik
A AR AR ST, B4FFET 135 000 A1, BR
PR TS ILAE Y SR AE IV 285 RT3 kg P4 T R 2R Y
BBt , 4= B Pk R 4E I (the systemic inflammatory
response , SIRS ) FIMR DT 9 [ W 25 5 1iE (compen-
satory anti-inflammatory response syndrome , CARS) ,
SIRS HI CARS AL faf—J7 (i R AR n] LAXTHLIA ™ 2
PE, RIHIIE-DIR R RAT, WA 24
BONRE R A Ik W A5 BE ) T A2
(peroxisome proliferators activated receptors, PPAR)
e R AR T R SR I T, PPAR 2 51F
22 BN IR s A QI RS A L RAE S
7 AR A SR TR B R AR A R A
e R EEAEM, Rk EVF 2400, I T B e
L, AR AN | W 2 N LA R A S R i v e PR
EHAPRIMEN ., CIEHEMEFL L (CLP) &
] A R 5 1 AR AR 4% 2 I ¥ AR AE PR 5 T A T
fey (2 (B RREAE R R A% 40 i PPARyy T P40
7 5 G AE R T4 frf 5 28 7 57 UL [l N MIGE , At
AT PGE A3 2R CLP il 7 A R BE i e A5 78
WLEE R UM RE MLAE B A7 % 40 B PPARy 315 4 5 IffL
WRIEN TR FR

1 MHET*

L1 #%

HEM: SPF 2% Sprague Dawleg (SD) HE: A ER 90
WK & 280 ~ 300 g; FHT AR LK 5P
B4, SEEG B4l HIVF AT IE : SCXK ()2003-
0002, # WEHIES 2007A003 5 A R 140 53 B9 (R
HEH KR M2 B FRAF]) 3 KR TNF-a
ELISA A& (IR AEY TRARAR); K
B IL-4 ELISA 3R & (RIS S 2E M) TARRATBR 2
A );PPAR gamma Transcription Factor Assay Kit
(2 [# Cayman Chemical Company),

12 7 &
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T SPF 2% SD KL 90 H, f&JF & 280 ~ 300
g, BEHLA Ry IE 7 X R 2 TR AL e s I AE 2
B4 30 B, 12 h 24 h 48 h = W4, & WH
10 FOERFE bR N A % 40 1) PPARy 16 4 K It
K TNF-a IL-4 B/KFAR A3 BT MREE INUAE
B R AT R AR, BEE ARG B[] A I AE T
TR, N AT HA 10 LK ERAFRA
i, PRUESERG I HER T, FRATTN 45 I 4L AE T A KRR
BHST THRNE
1.2.1 KA E LT IL(CLP) #I4E X Rk & f
ERA KRS, EREPLIT2 em PO,
TR W, VSE GRS HLE Wig v, JF L 18 51t
SRS EHHLILIAS, BYR B M A vl 28 L 2 %
VRS SRR T I 2SR, RIS T
S 3 mL/100 g A BE KA FEAR PR F Ok, B
RIHIAEJS 10 h, Bl AL ERR BR 22 00 25064 ) fik it
W, 3 R B B — B B U W S g = A T
IMIEFE, 3557 KA [P, TE SRR T Al
1,
1.2.2 #RARE  BFlAHUERHEE, KEMH 10%
TKA S (3 mL/kg) W HE SRR , U FH 2 ik o3 15—
ML BK, 5 mL FEGF R ZEHIR N 5 mL, S22 7E
ANEH 10%EDTA 14 v, ST EIREST,2 000
r/min(r = 15 em), 5.0 10 min, B F 1SR I3 T
-80 CORAFIFIG AAEFE bR, TITE MAAEFE 1:1 [k
BN A PBS MRS, #% 1:1 HeBim A KR A4
M4 B W T L2 000 r/min(r = 15 em) B0
15 min, )2 BN A AN, WA 4
ML, A 4 ~ 5 mL PBS ¥ PESE 0 10 min, JE3k
VPR, FIZUTE RN AR 400, T-80 CLRFF
PRI S
123 HHEmpdEamiRi JHHLUE A3
WA AN, BRI A28 AR BUR
25100 WL, 7K #5525 20 min, {5 40 58 4> 246 |
T4 CTLA 10 000 %% 25,0 15 min, 57 RPWEHR 7
W — A PR R, B AR5 20 0 A R 40
MBI, -80 CHRfE, HTIE PPARY 1k,
1.2.4 FRARMZ AT E PPARy 1 PE &
I3 & TNF-o IL-4 197K V-39 % ] ELASA J7 ¥,
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BB e R G Ul 51T
1.3 SitESHR

BAHBAR IR + bRAEZE (k2 s) Fom , T
BRI G50 HT H SPSS 13.0 for windows 4K
PRALEE, DL P < 0.05 2R A G2 rm X, a4
M3 F e REFE FR (TNF-o IL-4) B 7K 5 FL 45 4H
AR MY PPARy 164, S22k AT IR0 7
2245711 (ANOVA), 48] 2% 55 64T SNK-¢ Ki %,
PPARy 115 TNF-a 1L-4 A0 K ] Pearson #
P

2 % X

2.1 CLP #H{EX RS MAEEBIE S

JHeFEAE K RS AL HIAE RS 10 h, BEHLIMEL 3 1
KR, TC R EA T 250 29053 Jok 28 il 4k 1., 3% it 15
F%, BIRER R 5 A LR, TE SRR B ST B2
22 FHEXR—MBER

IEH TR M BT AR . KRG s SR IE
B, PUICAST E T ekt | >R U0 S5 HEE 9, TR R
T, MREEIMAEL . K BRAL 58 3T 28 H | Kt
230 48%., 1T EMAHLAGALARG 12 h (11 H
KER), KREBARRE, Hamd 76121 224 h
2 (15 H) Al WK BRI 4 ik koK | IR 45 | IE
R B RS ] SE T N, FE TS 5 ;48 h 4(32 )
AL LR FRE IR R 6 & R A ., RS T 77
i, B AT WHER KRR, E S A AT L i 53
Yy, 56T 22 2
2.3 KR TNF-a 7KF

e I 26 K BRI 2 TNF-o0 7K 7B 5 i T 0F
W R R AR, P<0.001, FEWLFE 1, HriFi%
TREY T 22531 R = 41 R BRI HK TNF-o /K- H
B4 RN (P = 0.000) F1 3 A i) B B I
] ERL (P = 0.000), HF#H HAG LB (P =
0.000), EAks#ran . OBFARATARES
12 h 24 h 48 h ) TNF-a 7K %% 1F & % B8 4 Tt
i, (HZE SRS (P> 0.05) , IR R HRA |
RFARAL NS B S Z RPN L, 22 5% 48
RS (P> 0.05), QM A 2H R Bl 2%
TNF-o /K3FF CLP ARJ5%5 12 h .24 h 48 h S51E%
XL BRTF ARG LU T, P < 0.05; HBERT
] B ZE B T TR, 24 h ik G, RIS B TR,
12h 524 h 24 h 548 h [EEZRAGITFEX

(P<0.05),12 h 548 h WEZE R LG IT#E X
(P =0.649),

®1 FHKXRIMHF TNF-a KT
Table 1 The levels of TNF-a in blood plasma
(xxs, pg/mL)

Groups Time SUM P
12h 24h 48 h
Control group 32 +8 30+8 306 317 0.859
SH group 3419 307 327 328 0.59%
Sepsis group 140 £ 15" 203 £ 16" 143 £9Y 162 +32 0.000
SUM 69 +53 88 + 83 68+54 75+65 0.000°

p 0.000 0.000 0.000  0.000 0.000”

1) compared with control group and SH group, P < 0.05; 2)
in the same group, 12 h compared with 24 h, P < 0.05; 3) in the
same group, 12 h compared with 48 h, P < 0.05; 4) in the same
group, 24 h compared with 48 h, P < 0.05; 5) main effect, 6)

interaction

2.4 KERIMI IL-4 KFE

JHe T IfILRE ZH R BRI TL-4 7KSFB i T iF 8
St HRLH AR T AR, P < 0.001(F% 2), ¥R
T2 MT BoR 3 AR RN 1L-4 K F-EHA 0 E
BN (P = 0.000) FTHS[E] =240 (P = 0.000), H
P BASCHAUN (P = 0.000) . BARSHIATE
OBFARH T ARG 12,24 48 h (1 1L-4 /KF5
IEHEXTRRAAR L, TCH B 22 5% (P > 0.05) , 1EH Xt
WA T AR R] S 2 B L, 22 R e g2
B X (P> 0.05), QM4 KBS 1L-4 K
T CLP RSG5 12 .24 48 h BE# X R4 KT
AR T (P < 0.05), H IL-4 7K - Fif i 7] ZE
KB TFE 48 h kB 409 12 h f1 24 h It

x2 HAKXKRMIE IL-4KF
Table 2 The levels of IL-4 in blood plasma
(x£s, pg/mL)

Groups Time SUM P
12h 24h 48h
Control 40+6 42+9 42+6 41+7 0.880
SH 40+8 43+9 41 +5 41+7  0.671
Sepsis 70+ 5% 758 122+11Y 8925 0.000
SUM 5016 54+18  68+39 5727 0.000”
P 0.000 0.000 0.000 0.000¥  0.0007

1) compared with control group and SH group, P < 0.05; 2) in
the same group, 12 h compared with 24 h, P < 0.05; 3) in the same
group, 12 h compared with 48h, P < 0.05; 4) in the same group,
24 h compare with 48 h, P < 0.05; 5)main effect, 6)interaction



5 5 1

HGRAT, 4F. MeREIE K R 2 400 PPARy 16 MR T X TNF-o & IL-4 HJ52 00 633

B,ESERITFE (P =0.175);48 h 5 12,
24 h ZAHLL , ZR A E (P < 0.05),
2.5 KRB ZMM PPARY iFH

JHe 75 1ML RE 20 K BRUAT 42 40 il PPARYy 75 14 B i
T IE 5 X A AR T ARH,P < 0.001, FEILE
3, BT 2200 s 45 4R R 4
PPARy Wi (B4 LA OD fH35R7R ) [R1LEA 43 2H 4500
(P = 0.000) FEs[E] F200% (P = 0.000) , H#H#H
ASEHN (P = 0.000) o BARG AT . O FAR

HA AR PPARy 145 15 7 % B 2 A LE G
ZH(P>0.05), IEFXIEA ABFARUEL N4
[ s, 22 6] P 9 L3R, G225 (P > 0.05) , @CLP A
JE A5 12.24 .48 h, JHe#E I AE 41 K BRAA AZ AR Y
PPARwy T PEIZ M T K, 12 .24 48 h I IfiLAE 4 K
A A% 4B () PPARry 16 B 8 R AR, 15 10 % X B8
AR T ARAA LG B TR (P < 0.05),41
DA IR (B S 2 RIS LB, 22 ¥ Geit2a i L
(P =0.000),

R3 BEKXKREZME PPARy &4

Table 3 The PPARYy activity in nucleated cell

(OD value, x+s)

Time

Groups SUM P
12h 24 h 48 h
Control group 0.292 + 0.007 0.293 = 0.004 0.293 + 0.005 0.292 + 0.005 0.815
SH group 0.295 = 0.008 0.295 = 0.006 0.294 + 0.007 0.294 = 0.007 0.944
Sepsis group 0.279 = 0.004"2 0.264 £ 0.009"% 0.245 £ 0.012" 0.263 = 0.017 0.000
SUM 0.289 + 0.009 0.284 = 0.016 0.277 £ 0.024 0.283 = 0.018 0.000”
P 0.000 0.000 0.000 0.000” 0.000®

1) compared with control group and SH group, P < 0.05; 2) in the same group, 12 h compare with 24 h, P<0.05; 3) in the same group,
12 h compare with 48 h, P < 0.05; 4) in the same group, 24 h compare with 48 h, P < 0.05; 5) main effect; 6) interaction

2.6 BREMIEKRRIMIE TNF-a X IL-4 K E5H
%4 e PPARYy & TERIHE XM

JHeBE IMAE 12 h A K BRI 2K TNF-a f& 1L-4 7K
- 5H Z M PPARY J5 PERY Pearson #HC /1145
RUIR A ZAM PPARy I6 M5 2K TNF-a /K-
HIFHE R ECHN . r = —0.655, P = 0.040(& 1), H1f.
W AL-4 HKFTCAENE, P =0.088,

0.286} r=-0.655, P=0.040
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PPAR 7 activity (OD value)
(=]
2 <
~
[=))
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B 1 BRFEIMAE 12 h AXREZHEMAE PPARY iFE
5% TNF-o K FHEXENEAE
Fig.1 The relationship between the PPARYy activity and

TNF-« in sepsis group by 12 h
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3.1 BREBMAEFHIRAES K&

A An] 5 D AR P AR T A MR R O 1
Az TR ILIE 1) S RE B g8 Iy 225 ] 43R W A TR B
ZIMBT Bt SIRS FIl CARS,, A 4 M 593 AR A 2
LI Rk 2t )i NN S v 1 e el i v DR 3T
SIERAES N, 33X L6 A0 20 B RS 1 R A1 2R
A, AT B A B P RRE N, (RIS, S PAR &R
40, BT TNF-o0 3248 1L-1 ZARFE BT 114
IL-10 %%, @it TR A TR B TRAEFE I, (A
JEE BT 5 g D) AT S B R ML AR S B 2R AT
P AR BT, 51 S B D RE Al , 38 i Xt
JEYL 4 5 etk . SIRS H1 CARS ATAT— 77 114 2 A5
ATDAXT AL A BRI R RAE-PL R R
G A A 2 EIe R,

AW REN], MRt MAEL] K FUAE CLP R
Ji 12,24 48 h, MK AR KA i TNF-a TR A
JiIL-4 Y58 0E 5 6 B4 M R TR A B B =
(P < 0.05), TNF-a 7E CLP RJ5Z# 7+, 24 h ik
{RI0G 48 h AHXT T B, 75 IE R BR A R B TFAR 4
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b T R KT 7 AE MERE INUAE PR 9, R i 2
KA B A IR L oI5 AR T R, AT fig
SEMLACH BRI SR &, Xt SRE N R4 T T H
BRJRTT, 0 nT B B ARE RO IO T AR AT
R RGP RA TR ONE RA A — & Ml
o AW R IBTRA T 1L-4 52 B0 T 5 1)
A HE 48 h Fh s o A R, e B INLAE R B 48 h
FET RS, $ERPLR RGREHGE B PR A
A B TR SOAE, (HBTR A T i B s T B
2 CARS MMixf ML i, SR PRI T
RAE-PLR RGRAM IR INE | X5 — 2 g
RIS, R ARSE 2N A CLP & il Wistar K
FUMCBRIERL Y, Rrh g5 173 Hg, 18 T4t
LIS LIE I 2 Ik, AR S MLiE 40 i A 7
TNF-a | IL-10 284k 455 A3 TNF-o W B2 3 b FH4G
T, 6 h ISBNE(EKF; B 40 R+ IL-10 78
24 h JFUR B =T X RRAE, 48 h ik B K- HF
SCHRAEBIERAERE B A AR 1 em A0Z5FLE W,
22 SEFLTEREEFLE I LTS 3K, LIRSS 0.6,
12.24 48 F1 72 h ApWigE s, &I CLP KK
TNF-a /KFETFARJG 6 h B EFEAFEE, Z12h
TG TFRE, DL EBFST ) S sz i hE R R4 P
MARIEAN BT, (HAE 5T AR RA T Pt R
BT CLP RJG i AR A 255, HES
L E AR AR LI B SR TR G, 4
A JG R BERE P T AR FREEm (Rl 25 5%,
3.2 MREMmMAEFHZME PPARy FHTHURE
I HRAEST B A R0

PPARYy & —JMM e A 380G 1A 5% s R 7
S 515 2R BN W TRTT, B e TE A A
R E B E A A N TN A A Y
5T, Ja k& LA Y= D Re R e 20 L AE TR 15 s
5 FOREAC G . e A2 oAl . BURFET 4R AR
FH 5 D802 240 Jt S8 A0 0 SR 407 L DR 4P U 45 D RE 5 e
ODIUIRE B MS 5.0 EHWES, WA FEFL
SR, 40 T B bk L AE A, SRAX AR | B A LA K
B ZR A A & BLBCAAR T 46 19 PPARy HAHT R
YRR X9 A o AT 6 R R, 4]
R 19 A 8 B RE T A, HL X T i 5 1l i B
PPARy BRI, ARSI 5T K
BRUMe 3 INURE A 4% 40 PPARy W&, Z5 9L hoR . iF
WAL | R T ARA A A PPARy Th M 25 7
TG 2A 2 L (P > 0.05) ; M5 ILAE 2414 4% 40 i

PPARy B PERCIE H X B2 | R T AR 2H I S AR (P
< 0.05), I BB & B AL, 7€ 12 h .24 h,
48 h BIATHETFE(P < 0.05) , $&RTEMERE MAE R
B, ™ SR YL T 2B PPARy T PE T I, HLHRE
R A 7K 5 950 1 77 B R 52 A 5%, [RJ B Pearson A
Sy Ml Al B e IUAE K R % 41 PPARY
M 5K TNF-a ACF 2 57AHC 17 Kaplan® TA
R A B T B A IS A A T Y PPARY 7E A%
N AR T RRE TG T Y ; Von Knethen' ™)
JIH] LPS B¢ IFN-y H I RAW264.7 105 20
#£3% 2 h,PPARy DNA 45 & FG seois s , I+
15 hoik B @m0, TAh 98 AE J 3R S B0 R
PPARy BCRAG A LN, i [ 5ol 55 431 1)
WAETEAL PPARy, TEFESEITENRZH (LPS) &
il %) 2 PR 45 (ALD) R BRUBRAR A I TE 3 K R
ili 20 25 7] F3% PPARwy, LPS S5 )5 i 4141 PPARy
mRNA 7£ 1 h BPFFGE N FE 2 h BRSO R E
SEEEEH AL R B E 1 h .2 h SR
T EER, N4h BERIIMFZEZE S h (P<
0.05), @7 IEH KA 4141 0] %5 PPARY, LPS
Al ALL K BUIZH 28 PPARy 193 R AN 1 7K
IR TR, IR ATRES ALL RAERFEE A 15
£ [EF i1 21 TNF-o0o mRNA & IfiL 3¢ TNF-o 75
WETHE (P < 0.05), 7/~ PPARy FKikik b nl gk
EPURSRAE A G, =X GIRATTFFEARL, RAE
FEL o K 80 PPARy W ME T B, A et
PPARy BC &% # 51 i T B2 eI H LA SRR

gi b, MR I R RAAAE RAE-PLR RGER
iy, 76 A% 400 PPARy 36 4 F B, T BE R (B A5 4k
PPARy Tl HEREF THE R I, JORE N,
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