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Preliminary study on changes in genome expression profiles of the
tongue in rats with Qi-stagnation and blood stasis

LIANG Yao-yue, DONG Shi-fen, CHENG Long, SONG Jing-yi, SHI Jia-chen, MA Dan, SUN Jian-ning "
( Department of Pharmacology of Traditional Chinese Medicine, School of Chinese Materia Medica, Beijing
University of Chinese Medicine, Beijing 100102, China)

[ Abstract] Objective To study the changes in whole genome expression profiles of the tongue in a rat model of
Qi-stagnation and blood stasis by gene chip microarray as well as the biological processes and pathways related to the differ-
entially expressed genes, and to provide scientific evidence for studies of the related theories and drug therapies of blood
stasis syndrome. Methods The rat model of Qi-stagnation and blood stasis was established by high-fat diet combined with
chronic unpredictable mild stress (CUMS). Changes of the whole genome expression profiles of the tongue in normal rats
and model rats and the involved pathways were analyzed by gene chip microarray. Results Compared with the normal
rats, the rats with Qi-stagnation and blood stasis showed 277 differentially-expressed genes, including 68 up-regulated and
209 down-regulated genes. Gene ontology (GO) and pathway analysis showed that the syndrome of Qi-stagnation and blood
stasis is related to biological processes such as inflammation, lipid metabolism and immune responses, as well as the altera-
tions in 7 pathways including the complement and coagulation cascade pathway, the PPAR signaling pathway, and the path-
way of xenobiotic metabolism by cytochrome P450. Conclusions The differentially-expressed genes, which are involved in
CYP450 and complement and coagulation cascade pathway and PPAR signal pathway, may be related to the pathogenesis of
blood stasis syndrome, and provide evidence for studies of blood stasis and related drug development.
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Tab.1 Some representative up-regulated genes

A sk %575 P i

Gene symbols Description Reference sequences P-value
Alb Albumin NM_134326 0. 0004566
Pcdhb9 Protocadherin beta 9 NM_001109390 0. 000579884
Hsp90b1 Heatshock protein 90, beta, member 1 NM_001012197 0. 001694204
Tir5 Toll-like receptor 5 NM_001145828 0. 002345768
Cyp3a2 Cytochrome P450, family 3, subfamily a, polypeptide 2 NM_153312 0. 006570862
Uep2 Uncoupling protein 2 NM_019354 0. 007809252
ClecAm C-type lectin domain family 4, member M NM_001108849 0. 008728661
Fam64a Family with sequence similarity 64, member A NM_001113781 0. 012750899
Cdc20 Cell division cycle 20 NM_171993 0. 01362109
Tor3a Torsin family 3, member A NM_001009683 0. 014651849
Gmps Guanine monphosphate synthase NM_001024754 0.015871042
Ambp alpha-1-microglobulin/bikunin precursor NM_012901 0. 016202552

F2 Hor FIARBER
Tab.2 Some representative down-regulated genes
FEH 5 ik el PAi

Gene symbols Description Reference sequences P-value
Sprr3 Small proline-rich protein 3 NM_001107686 2. 6074E-06
Sprrla Small proline-rich protein 1A NM_021864 3. 28007E-06
Crispl Cysteine-rich secretory protein 1 NM_022859 1. 25565E-05
Cnfn Cornifelin NM_001108909 3.70428E-05
Cldn17 Claudin 17 NM_001107112 3. 82363E-05
Defbl Defensin beta 1 NM_031810 3.97194E-05
Cyp2a3 Cytochrome P450, family 2, subfamily a, polypeptide 3 NM_012542 7. 83658 E-05
Defb14 Defensin beta 14 NM_001037504 9. 64345E-05
Wfdc12 WAP four-disulfide core domain 12 NM_001008866 0.000101818
Klk12 Kallikrein related-peptidase 12 NM_001107508 0. 000106439
136 g Interleukin 36, gamma NM_001113790 0. 000157339
Ada Adenosine deaminase NM_130399 0. 000186808

&3 ERENMTT GO ThETRE
Tab.3 Some representative functional gene ontology annotations of the differentially-expressed genes
Y R | BHEH PE
Biological processes Genes Number of genes P-value
LLERIL EREE Asah2 , Psapll, Cin8, Cers3, Ugcg, Smpd3 6 0. 000470791

Metabolic process of sphingolipid

Corola, Ada, Comt, Fabpl, Hmoxl, Serpinel ,
Thrb, Cd24, F3, Ddrl, Cenpf, Alox12, Cleclla, 19
Wisp2, Pla2g2a, Neck2, Tbx3, Pitx2, Gjb6

20O B A A

Regulation of cell proliferation

0.001078316

:}<‘
RAE S Apoc3, C3, C6, Hmox1, Hp, Serpinal , Cd24, F3, Cclll 9 0. 004803218
Inflammatory responses
i1nbieey .
. Tmasfd, C3, Hmoxl, Serpinel , Apod, F3, Fga 7 0. 018905752
Wound healing
2 fOHR B Corola, Cd24, Ddrl, Bibd9, Wisp2, Cdh16
’ ’ ’ ’ ’ ’ 12 0. 024564329
Cell adhesion Thbsl, Iigbll ,Cldnl, Pcdhb9, Anxa9, Bcam
ﬁﬂﬂ(ﬁ@ ' C3, C6,Hp, F3, Prss27, Kik6, Klk13, KIk10, KIK9, KIKT, 17 0. 024692255
Protein proteolysis KIk14, KIE12, KIk8, Rnf1112, Hsp90bl, March3, Cdc20
) v A ; 24 Tl 11 T1-Bi
FRER I da,C3, €6, Cxcl9, Cd24, TS, Celll, RT1-Bb, 1 0. 028455703

Immune responses

Nirsl, 136 g, Defbl
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F 4 Pathway DIRESM T 45
Tab.4 Results of functional analysis of the pathways

il EEPH EHEH PE
Pathways Genes Number of genes P-value
RS 5058 1 0K
Hhik J(;é[ﬂlﬂﬂfﬁﬂ% C7, C3, C6, Serpinel , Serpinal , F3, Fga 7 0.000143262
Complement and coagulation cascades
i—‘E%ﬂ P Bhlhe41, Per2, Bhlhe40 3 0. 00956199
Circadian rhythm
BNRZS AR y
Sphingolipid metabolism Asah2 , Degs2, Ugcg, Smpd3 4 0. 012473465
2 A
Drug metabolism Cyp3a9, Cyp2a3, Cyp3a2, Gmps 4 0.014155748
LB A , , . ,
Retinol metabolism Cyp3a9, Cyp2a3, Cyp3a2, Cyp2b21 4 0. 030736427
AR Py W ST ACI I
- Cyp3a9, Cyp3a2, Cyp2b21, Cyp2f4 4 0. 032091727
Xenobiotic metabolism by cytochrome P450 TP, SIpRas, TP > Comf
A= DU R A .
Arachidonic acid metabolism Alox12b, Alox12, Cyp2b21, Pla2g2a 4 0. 047331649
e Cm
PPAR 15538 # Apoc3, Fabpl, Adipoq, Angptld 4 0. 049021276

PPAR signaling pathway
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