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KAbstract] Objective To investigate the changes in gene expression spectrum of heart tissue in septic
rats by DNA microarrays, Methods Thirty male Wistar rats were randomly divided into sepsis group and
control group with 15 rats in each group. Cecal ligation and puncture (CLP) was used to reproduce rat sepsis
model, and the success of reproduction was confirmed by examining the heart tissue with transmission
electron microscope. Gene expression spectrum was studied with oligonucleotide gene expression profile
microarray that contained 22 523 rat cDNA clones to detect the changes in gene expression pattern of rat
heart tissue 24 hours after CLP. Genes with fluorescent signal of Cy3/Cy5 of ratio average (RA)>>2.0 or
RA<0.5 were identified as differential genes, then those that high correlated to sepsis were screened by
means of related computer software, and their relationship was analyzed. Results Electron microscopic
examination of heart tissue demonstrated that the sepsis model was successfully reproduced. Compared to the
controls, gene expression of 418 genes of heart tissue of septic rat were changed 24 hours after CLP,
accounting for 1. 86%, and among them 200 genes showed up-regulation, 218 genes with down-regulation.
Among known functional genes, 84 genes up-regulated and 74 genes down-regulated. They were related with
a range of genetic functions, such as acute stress reaction, signal transduction, immune response, energy
metabolism related genes etc. Conclusion There are a series of changes in gene expression in heart tissue
apparently induced by sepsis rat. DNA microarray technology provides a new tool for rapidly analyzing them.
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1.2.2 ASURERE . VREEZS 1.5 mm AR
AR, AR ERBM L EARFENEE, &
ZEBERA W, MRS R, B BRE
TWE,

1.2.3 HELHRMAEE

1.2.3.1 HHEI A %% RatRef-12 KB R XIEHE
HERBHEAEEBRERAAWE GMERS
F22 523 MRBEE cDNA KR,

1.2.3.2 B4 LU TRIzol A RA—H
R OEALSE RNA, LA Qiagen RNeasy Mini i
# & (% B Qiagen A FD #4T mRNA 54k, £
50 l REERR AR PFMA 3 ug mRNA, REF
A gk cDNA 4. MBEAARHKER
cDNAHEST U A =B R E (Cy5-dUTP) iRid s %t
B4 4 4 5 & B9 cDNA 4Bl Cy3-dUTP #5ic.
1.2.3.3 HHE5ERHRZ - BEREF ERZHR
&4 3F 95 CAHAM 5 min, BEFLEZEH, T
60 CZu3¢ 16 h, HA L1 B BN wh i (SSC),
+ R ERRMN DR A ®E. T /EEME.
1.2.3.4 BCHAHSESSTLHE. AROLHEEE
BB RFRE RS BRLOERF L
#r Cy3 #1 Cy5 WM NES M REMLE, IFK
R B R R OEE B R E S R W E (Ratio H) >
2.0 kM <0. 5 WEE A ERREXER, WE BR K
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(NCBDEUE E A B H Il 452,
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H# R hHPREL, e, R L2 WL
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2.2 ESEREFR.SHHEALE,KEFHRR
LEFASE A M EENAERES, FEETH
BAKM1.86%:; Kb HEEEHEHE 2004, RET
WE 2181,

2.2.1 bFAEE.ARASIBERY,.REEHE
JE 84 AN HP MR M AHRER 25 4 ARGESHE
SFHEXEH 0N BREAFHXER4NCER
MMXER6 4, BT EEHEXEN 44, ARy KR

fEERMAEEKLE 7, DNA HHMEER2 4,
ERETFHEER 24 BEE 24, RERMAERX
HEA2 A MEEKER OEERE | HRBEHE
ZE1MHEA B HERD ISR ZERH,
Genbank &5 . H A K .Ratio HRLE 1.
222 THRER.EZCMMEREP.ZETHAE
H A HbapyFEERRAEXER 16 1,6
SHSEXER 10, RERMHEXER6 57
EARMHXEERE 3N, BRBEAMXER 51,0
WRMAXER 44, RBERBHLER 6 N AEK
BFHXER S MEERSERERETHEXE
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%1 KEFAAROCEHALCHEL LA 84 FHEER
HEE ERRT BHS ESSE2S Ratio {4
DNAEH Cirbp NM _031147.2 HEBU =T RNAZESER 2.282 379
RGD131014343 NM ~ 001010951. 1 &L RIKEN ¢DNA D030028016 2,087 773
A Junb NM ~ 021836. 2 jun B B & E 3.589 446
Myc NM _ 012603. 2 HARAS LR REERBEY (53 4.355 708
BA%S PVR NM ~017076. 1 KRR 2.715 057
WIHES Pdlim3 NM _ 053650. 1 PDZ # LIM 3§ 3 2. 228 331
ELEAEY $100a8 NM ~ 053822.1 S100 EEAEE AS/BREA A 6. 633 842
&SRmEA Mtla NM ~ 138826. 2 LRHEH la 2.565 862
BTl Kenkl NM ~ 021688. 2 B H K K K1 4.271 046
Kcnmb4 NM ~ 023960. 2 BUPT A KB 5 485 300 48 T8 o Bk M4 3.283 708
Scn3b NM _139097.3 PiEEBERITER 2.615 068
Scnnla NM ~ 031548.2 LEGHEEEN 1a 3.584 007
SR R RL Fcgrzb NM ~175756.1 fEEM N Fe 2K 1gG1b 4.650 815
Hamp NM _ 053469. 1 hepcidin i # ik 2.278 678
1l1b NM ~031512. 1 B4 A K -18 2. 309 475
1lir2 NM ~ 053953. 1 BN E 1 ZHIR 12. 481 050
1i2ra NM ~013163. 1 B R 2 24K a i 3. 400 656
1l6r NM ~017020. 1 BHAKAE 6 & 2. 142 929
AT Icaml NM ~012967.1 40 1 (8] B B 4 -1 2.522 741
¥ Selp NM ~013114.1 HESEH P 9. 971 591
EXN kR Fefl NM ~012846.1 HEHRERKEF 1 2. 363 972
Pgf NM ~053595. 2 /A 2.452 812
WEAEA Regl NM ~012641.1 HAEMSEEL 4.774 733
Reg3a NM ~172077.1 HAMSMAE 3a 14.511 080
% B [ M Hyal2 NM _172040.1 7 WA I A G 2 2.115 974
My meE®AH  Cyplal NM _ 012540. 2 4il g 5, % P450 lal 15. 264 120
Es2 NM ~ 017004.1 A 2 10. 556 740
Len? NM ~ 053582. 1 BEEZREQ-7 3.521 661
Pdk4 NM 053551, 1 PR % 4 N [ A 4 8.735 677
Pla2gda NM ~133551.1 BIGAE AZN A K& 2.142 509
Psplal NM ~138882.1 BEm 2 BRI R BIRE AL 2. 253 601
Spin2c NM ~ 031531.1 2 o 1 B 1 R 1 R 12. 650 530
HMEAEF Socs3 NM _ 053565. 1 HPA S HEFMHET 3 9. 940 635
HEEEHS Admr NM ~ 053302. 1 B FIRER R R 3.594 786
Aurkb NM ~ 053749.1 LA B 3.491 248
Bearl NM _012931.1 HIRMmME MR 2. 376 284
Cbib NM _133601. 1 A EER 2.451 180
Cdknla NM _ 080782. 2 JA S B R AR B F 1A 2. 862 583
Gpr88 NM ~031696. 1 G E 21k 88 22. 090 100
Jak2 NM ~031514.1 BB EARNN 2 3. 246 088
Limk] NM ~031727.1 A LIM 3T s 1 2.093 150
Snfllk NM _021693.1 SNF1 # ¥ K 2. 608 266
Stat3 NM ~012747.2 REHIMEREEET 3 2. 230 700
NEL A 28 2 Olr1569 _predicted NM _ 001000042. 1 WL 574K 1569 4.729 769
M ERE | BB Ace NM ~ 012544. 1 IERKE | BB 3.148 872
hEEKER Agt NM "~ 134432. 2 mEEKRR 3.618 833
#AE R KL Cxcll NM ~ 030845. 1 L F (C-X-C #FOEH& 1 11. 349 250
Cxcl2 NM 053647 1 #LH F (C-X-C H5) itk 2 50. 299 990
E-R1d. Qscn6 NM ~053431. 1 =48 Q6 2. 040 238
S Idil NM ~053539. 1 RRE MR RN 2. 067 944
WHHF Timpl NM ~053819.1 B ERE AL H-1 3.543 513
Ik G- ArA Adamtsl NM ~ 024400. 1 4 /e BK RS & /AR R B R F AT 1 2. 258 038
Arla NM ~019186.1 ADP Bk SEALREN F 4 2.225 872
Cdol NM ~ 052809. 1 4 B 8 A% DUNN B 1 2.654 821
Dmpl NM ~ 203493. 2 FEFERES 1 2.592 363
Etfl NM ~ 001008344. 1 HEHERLEHAFL 2. 058 279
Expi NM ~133537.1 41 ffa 5t Bk 88 5L AL ) 18. 636 940
Fmo?2 NM _144737.1 FHAPEIM2 2. 349 065
Gal NM ~033237.1 RAEKBEMEK 5.689 677
Gch NM ~ 024356. 1 GTP 3K K6 1 2.515 022
Glrxl NM ~022278.1 BHHLEAL 2.336 239
Hasl NM ~172323.1 &Y RS R 1 8.802 329
Hmges2 NM ~173094.1 3R R-3-HAR T HMR A S 2 3.167 810
Hmox1 NM ~ 012580. 1 ik 91k 163792 3.391 527
Hp NM ~012582. 1 Zia%Ed 43.515 230
Hrmt113 NM ~053557. 1 BAAY BB E P AN 3 2.141 782
Len2 NM ~130741.1 B miE R E13-2 35. 214 060
Mmp8 NM ~022221.1 EFieREOMH-8 4. 066 821
Myd88 NM ~198130.1 WEESLEFHRMEEE 88 2.249 037
Pap NM ~ 053289. 1 B MK EA 6. 832 860
Penk-rs NM ~017139. 1 T A o A K ) 2.420 607
Plscrl NM _057194. 1 Bt 8 1 2. 668 162
Prgs2 NM ~017232.2 ISR Z NS B RE 2 3.262 328
Slc7a5 NM ~017353.1 A XED 1 9.962 918
Sphk1 NM ~133386. 2 fE 80580 3) 2. 631 588
Trh NM ~ 013046. 2 2RI R B R 7.556 546
HRERHK Osmr NM ~001005384. 1 MEMHIR M Zik 3. 414 266
A H Mk Tgml NM _ 031659. 1 BN A MR 1 7.301 786
HRET Cebpb NM ~ 024125. 3 CCAAT/# T4 & H 1 B(C/EBPR) 2.537 968
Crem NM ~017334.1 RBHEREN BT AN ES 2. 930 680
Runx1 NM ~017325.1 FEAHXERET 2. 248 410
Trpv4 NM ~023970. 1 i I B I R 3% o 0 MR 4 - 2.597 252
®EEA Slclal NM _013032. 2 BREBREE 1WA T/ REAFENESEREEES, 3.000581
A% Xag) BA 1
Slc1a5 NM _175758. 3 BRBAFEI1CPHEEREEED AR S 2.072 721
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£2 HBEHAROCEALKCHNETRN 74 RIOEREHA

HAHE BEHERB Hh S ) EHARK Ratio fi
DNA % Dnasell3 NM _053907. 1 DNA B 1 # 3 0. 042 892
AL AR Aoc3 NM _ 031582.1 B ALRE, 59 3 0. 389 232
HEHER Rasd2 NM _133568.1 RASD B, R & 2 0. 282 639
EHES Plekhbl NM _172033.1 QIWU68-Pleckstrin FlR A HIR & B FiK MR 1 0. 200 083

Ren3 _predicted NM _ 001008694, 1 M45& 8 3,EF FH 5S4 8 (Bl 0. 496 433
xf 4 B4 R Pon3 NM _001004086.1 FF5cfbaE 3 0. 289 648
Esh&Ea Dnml NM _ 080689. 2 £3HEA1 0. 388 431
EHE4EA Fbln5 NM _019153. 2 HBEAS 0.481 141
BREH Col3al NM _ 032085. 1 NARREAEN o 0.163 126
Col5al NM _134452.1 VERFEAEH o 0.424 431
Eln NM _012722.1 #wHEEA 0.426 375
Krtl-19 NM _199498.1 MEtAEaESE1R£E 19 0. 244 391
Omd NM _031817.1 HEHEA 0.216 654
£k XA A Akrlcl8 NM _138510.1 IR RE R R IK 1, 5 C18 0.182 783
Cryll NM _175757.2 FAREEA AL 0. 482 411
Scd2 NM _031841.1 B A RERE2 0.493 499
BT Kenk2 NM _172042.1 HEEF K K, A 2 0.423 272
b3 Cd3d NM _ 013169.1 CD3 $i IR & fk 0.272 318
Cd8a NM _031538.2 CD8 Hi/i o 8§ 0. 364 054
Fcer2a NM _133550.1 Fc %4k IgE itk B FEMH Ta ik 0. 093 361
Ltc4s NM _ 053639. 2 HAR= C1 A BLEE 0.010 987
Mal NM _012798.1 BEAKEARER 0. 367 908
Nefl NM _053734. 2 AR A AL R R 1 0. 401 019
RE2TF Itgb4 NM _013180.1 BAKM 0. 489 756
HEKEBETF Fgfl6 NM _021867. 2 WAEEEERKETF 16 0. 382 041
Gap43 NM _017195.1 EREXEE-43 0. 307 961
Nrpl NM _145098. 2 HeEAEEHEA-1 0. 489 789
Y FAE RV Aldh3al NM _031972.1 BB ERFE K 3, RRA Al 0.393 998
Ca3 NM _019292.3 BB R RS 3 0. 384 492
Ctse NM _012938. 1 HAAEHME 0. 325 144
Cyp2j9 NM _175766.2 MK PASO RIE 2 ER j BRK 9 0. 442 492
Dpepl NM _ 053591.1 R 1O 0. 298 057
Fadsl NM _ 053445.1 i B 1 B 440 0 A 1 0. 470 026
Hk2 NM _012735.1 DN 2 0.407 558
Maob NM _013198.1 B E LB 0. 259 628
Pdp2 NM _145091. 3 R AR A 2 B R ) T 2 0. 393 060
Pdzk1 NM _031712.1 PDZ 8 1 0. 260 841
Slc25a29 NM _001010958.1 #¥ PR 25, XA 29 0. 359 340
Slc26a3 NM _053755.1 BRBFYFEK 26,8 A 3 0. 362 085
Slc29al NM _031684. 2 BEBEY R 29, XA 1 0. 499 268
Sleo2bl NM _ 080786. 1 BRAKENARFHEEARK, RA 2b1 0. 454 817
Synj2 NM _032071.1 RpED 2 0. 440 607
Tdo2 NM  022403.1 8 R-2,3- ARG -~ 27. 664 500
i) P2 Cend1 NM _171992.2 JA 8 % D1 0. 321 672
Gzme . NM_134332.1 WM C 0.173 058
Map2k6 NM _ 053703. 2 “RRFALEOWMBEUE 6 0. 271 443
BT Xell NM _134361.1 M FUAESFHRETEMN C, MR 1 0. 144 086
BRERAILE Adey?2 NM _031007.1 BREBRAILNE 2 0.488 274
Fe%s Edg8 NM _021775.2 WML BIE G BB R4 0.272 528
Fezl NM _031066. 1 B PR A zetal 0. 437 381
Gngll NM _022396.1 EERBETMESES G ERT 0. 499 283
Lgr7 NM _201417.1 BREAMAESHAEG ZEABRIHK 7 ©0.273 985
P2y12 NM _022800. 1 P2Y B 24k G OME 12 B8 0.180 194
Prkcbl NM _012713.1 B H ¥R Cpl 0. 262 981
Ptpro NM _017336.1 HEORAMMREZ AR 0.474 712
Rgs4 NM _017214.1 GEARSHIFHBHET ¢ 0. 466 671
Rgs7 NM _019343.1 CEHARSHPHBET 7 0. 218 641
Sh3bp5 NM _054011.1 SH3 B4 AEAS 0. 426 982
RAE I Cxcl12 NM 022177.2 BETF (B RE 12 0.311 129
Cxcl9 NM _145672. 3 BERTFGEFERE 0. 436 797
Nr1d1 NM _145775.1 HEAEHN D4, KA1 0. 385 269
Ptgds2 NM 031644. 2 RIFIR K D2 4 M 2 0. 294 386
Tnfsf10 NM _145681.1 MRS T (R BRI, RR 10 0. 427 815
Tnfsf13 NM _001009623.1 i IR 3 B4 F (AL o) K I, LA 13 0. 467 929
BHEHAEKEF Esml NM _022604. 2 P MR R T 1 0.118 486
Igfbp6 NM _013104.2 BEESFERKEFEAEDS 0.401 611
k.. 432 Adralb NM 016991.2 H LR KK alb 0.407 019
Agtrll NM _031349. 2 mERKKERE 0.107 034
Epbd4. 113 NM _053927.1 AHBHEEH 4183 0.499 140
Opcml NM _053848. 1 FARXYRLEABEQ/MRERS FRER 0. 286 376
®ERETF Lzts1 NM _153470. 1 HREMHEERRSEA L 0. 469 055
Myocd NM _182667. 1 myocardin # % A ¥ 0. 311 203
L3293 Galnt13 NM _199106. 1 UDP-N-Z Bt-a-D- 2R BB BE Bk N-Z B 4 PR B LS B 8 13 0. 387 699
Qprt NM _001009646.1 WEMBBMEZEEHERE 0. 327 268




FEEERSNES 20094 3 A% 21 #5538  Chin Crit Care Med,March 2009, Vol. 21,No. 3

*159 -

AxXBHRAXTE22 523 MKR cDNA 7 f&E
MERBHARN CLP BAREEKREERE KR
BHCLDOEHARAPHERREER, FX XL
BERBEAABEMEARDBTURELSNT.
BARTHREENOCEASTTSERREOFIELE
BE-OnEEREFREE=ETHE O RKEK
HEMTITERETHE.BOBOFEEMINYE
RNBEEKEXRGZ(RAS), MBERNMAEFERLR
R P AEA BT BE O E RAS, LR B RO K
Agt B K Ace HREXRZH LIF, WREERMLE R
KRILAng DFE—SFAR. MEANHRIEYN
Ang LR[S O BEF= A HERGER, HEXME
SN /B ERGE EEXEHRE 0 E R
T 2 5 o B 4 ) 78 T B B B0 K EE AR A 0 LR
. @5 CEANM TN EFERIERAXNER
(Gpr88,Ratio {5 22. 090 100) A HE LA, &£
RGCEANMFNEEHSREVHBS LMK TPK
FEHSRBRESS T KEBEMMWLBEHARFS
#5432 ETHRE Cebpb %15 Fid, 37~ C/EBPB
WA AMEEEEEAM. KRASEESY
M RERHEMY. OUREFFSHIWEET 3
] A E A E-6 BN T R IE B R AE
A, RAMEEKR Socs3 BEERRTFHE L
W, B R KEEGEYBNFES S RERMEEIE
(SIRS) , B AR 2t 5T & X B 45 & AE (CARS) L 7E
BOHBATIHERNAELE ORANEREEHBER
ZhRE Nrldl AT, HIREE BN R A4 M
HFnEE N1b.Osmr £)FESFEEFHE F-«B
(NF«B, # ZHFHXEBR WL EREMBE.
Nridl X THERE TR EZ KN IEEE,
BEWD, P A IR A A R R R K
AR, WH, BRREMREFETEDHE T E
112 ¥ 3 K5 PR 1 S0 R 1 B SRR 1L o T 0E M B2
R, RERTEAREERTRE k25
SR I B E S . ©Fcgr2b, I11b, 111r2,
Ni2ra,ll6r FEeRELERBMAXERREX LA,
T Cd3d.Cd8a.Mal Ncfl 4% 5tk 6 5 [ B A 56 2
BHERXETH, BERKEEXRNLEASLTFRE
e EARE, TH—F MBI SIRSHEE. ©FES
ERAE KR FHEER Esml, Igbp6 £)HFEEH
TR, TERNERENGERNEERSEEEKE
FHARE. HTESEFEKETESARIIELE
5 B2 % 1 R AR AL, T DA AL P i BE 4 0 B S R
BROEERFLBEE. THAEHNENEE R

ENETHHAASERD —EMRPER, Bk, 7
AN ERIFIRERSERERKETFIRE
# . OEMSHEAY R . EERBNWEHTIEEH
FELERE TN ZRTRAE 6. EHAMERS
ERERE, KEMLEARC L THRERRBAE,
AREEHAL R ENREZEN BRI, LDEHL
PR ELER EHAR.- BREA.DNA BESH
REFRZIHTH.IUEKREESBLEEEHE
BHRERE .,

X
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