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Genome Wide Expression Analysis of the Restored Changes by Carthami Flos Extract

Treatment on Rat Brain Injury
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ABSTRACT

Objectives : The source is from the flower of Carthamus tinctorius L., family Compositae. It is used in clinical medicine
to promote blood circulation, remove blood stasis, promote menstruation and alleviate pain. In the present study, we
investigated the genome wide analysis of Carthami Flos on the intra-cranial hemorrhage(ICH) model.

Methods : ICH in rat was induced by injection of collagenase type IV and Carthami Flos extract(CFe) was administered
orally. The molecular profile of cerebral hemorrhage in rat brain tissue was measured using microarray technique to identify

up- or down- regulated genes in brain tissue.

Results : Expression profile showed that diverse genes were up- or down-regulated by ICH induction. Administration of
CFe restored the expression level of some of altered genes by ICH to normal expressional level. Interestingly. these recovered
genes by CFe were involved in the same biological pathways which were significantly activated or suppressed by ICH.

Conclusion : The above results might explain the therapeutic mechanism of CFe on ICH. Further, by analyzing
Interaction network, core genes was identified which could be key molecular targets of CFe against ICH.

Key words : Genome wide expression analysis, Carthami Flos, rat brain injury
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Fig. 1.

ICH ICH+CFe

Log ratio

ICH ICH+CFe

Log ratio

Profile of gene expression after ICH and
administration of CFe.

Total 1.401 genes whose expression ratio showed
at least two fold changes were only included in
hierarchical clustering (A). Right bar(Up-normal
and Down-normal) indicates genes whose expression
were restored to normal level by administration
of CFe. Expression levels of these recovered
genes were plotted in B(157 genes) and C(282
genes).

Table 1. List of genes whose expression were restored to normal level by administration of CFe

Name Unigene ICH* ICH+CFe* Status
Tte30al Rn.46598 4.03 0.816 Increase-Normal
Wdr46 Rn.104783 2.17 0.359 Increase-Normal
Olr371 Rn.141680 2.08 -0.00891 Increase-Normal
Calml Rn.4166 2.00 0.858 Increase-Normal
Pdxp Rn.9374 1.95 0.879 Increase-Normal
Pmch Rn.9675 -3.39 -0.648 Decrease-Normal
RGD1563270 Rn.58313 -2.37 -0.861 Decrease-Normal
Nkx2-1 Rn.34265 -2.28 0.213 Decrease-Normal
Slcl7ab Rn.19372 -2.28 0.683 Decrease-Normal
Zick Rn.32625 -2.12 0.0373 Decrease-Normal

* Logarithm of base 2
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Table 2. List of pathways restored to normal level by treatment of CFe

Pathway KEGG ID PNDE _ PPERT PG Status after ICH
Up regulated pathway by ICH
Olfactory transduction 04740 0.559 0.000 3.85e-05 Activated
Colorectal cancer 05210 0.597 0.000 4.097e-05 Inhibited
Thyroid cancer 05216 0.00619 0.125 6.32e-03 Inhibited
Glioma 05214 0.888 0.002 1.30e-02 Activated
Wnt signaling pathway 04310 0.287 0.007 1.44e-02 Inhibited
Cytokine-cytokine receptor interaction 04060 0.0186 0.208 2.54e-02 Activated
Calcium signaling pathway 04020 0.0569 0.111 3.83e-02 Inhibited
Down regulated pathway by ICH

Olfactory transduction 04740 0.541 0.000 3.74e-05 Activated
Colorectal cancer 05210 0.420 0.001 3.68e-03 Inhibited
Thyroid cancer 05216 0.0128 0.0820 8.25e-03 Inhibited
Melanogenesis 04916 0.0298 0.0580 1.27e-02 Inhibited
Wnt signaling pathway 04310 0.258 0.0100 1.79e-02 Inhibited

Table 3. List of genes showing high edges numbers among genes whose expression were restored to
normal level by administration of CFe

Name Unigene Number of edges Name Unigene Number of edges
Up regulated by ICH Down regulated by ICH
CALM1 Rn.4166 60 GTF2B Rn.6109 30
VAV1 Rn.48861 59 SNAP23 Rn.14789 40
CALR Rn.974 30 PRKCD Rn.98279 28
VAMP?2 Rn.12939 19 ORC5L Rn.144844 22
TCF4 Rn.23354 18 NFE2L2 Rn.93200 22
ITGAM Rn.54465 15 ORC4L Rn.137519 20
DSP Rn.54711 15 VAV3 Rn.103770 18
NAPA Rn.31745 13 RET Rn.11127 16
PKD1 Rn.127770 13 SDC2 Rn.10867 15
DLGAP1 Rn.90059 11 GSN Rn.27881 12
A B C

T ._- .-Iﬂ

Fig. 2. Pathways res

tored to normal level by

administration of CFe.

Top 3 significant pathways, olfactory transduction pathway (A), colorectal cancer pathway (B), and thyroid
cancer pathway were depicted. Red and blue color represent up- and down-regulation of genes after ICH but
restored by CFe.
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were plotted in (B). Yellow circles represent core
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