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Effects of Pinelliae Rhizoma on Gene Expression of
Lung Tissue from Asthma induced Mice

Myung-Jin Lee - Jong-Han Kim - Jeong-Hwa Choi - Su-Yeon Park

Objective : This study investigated the effects of PR(Pinelliae Rhizoma) on gene expression of lung tissue
resected from asthma induced mice using intra-nasal instillation,

Methods : Gene expression levels were measured using a microarray technique, and a functional analysis
on these genes was conducted,

Results : A total of 3270 genes were up-regulated or down-regulated, 860 genes which were lowered by
induction of asthma were restored to those of naive animals, Furthermore hand, 1235 genes were lowered
to normal levels, which were elevated by induction of asthma. Most of changed genes were involved in
signalling pathways. Genes in which expression levels were restored by oral administration of PR were
involved in MAPK pathway, focal adhesion, and regulation of actin cytoskeleton etc. Genes of which
expression levels were lowered by oral administration of PR were involved in rhodopsin-like receptor
activity, zinc ion binding and ATP binding. These genes were also involved in neuroactive ligand receptor
interaction, the JAK-STAT signaling pathway and also the T-cell receptor signaling pathway.

Conclusion : These results demonstrate the strong possibility that the mechanisms of PR on asthma are

involved in neuroactive ligand receptor interaction pathway or related molecules.

Key words : Pinelliae Rhizoma, Asthma.
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Fig. 1. Raw image of microarray
A total sequence set of 45,000 oligo-nucleotides
were printed onto glass microscope slides. The
probe preparation and hybridization were performed
using 3DNA array detection system with 20 wug of
total RNA from lung tissues. A, control group
image; B, sample group image.
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Fig. 2. Signal distribution of microarray(A), Vertical
axis represents log cyb intensity and horizontal
axis represents log cy3 intensity, Normalization of
microarray(B), Primary data from raw image were
normalized using lowess method, Vertical axis
represents log ratio and horizontal axis represents
log intensity of all spots after normalization,
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Fig. 3. Expressional profile of microarray

The normalized ratios were hierarchically clustered
by wusing CLUSTER and then visualized using
TREEVIEW program. Red, green, and black color
represents up-regulation, down-regulation, and no
change of gene expression, respectively. Genes
decreased in control and not-changed in experiment
(A), increased in control and not-changed in
experiment  (B), decreased in control and
experiment (C) and increased in control and
experiment (D) were clustered.
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Fig. 4. Expression of genes in 6 subclasses
defined in microarray

(A) genes decreased in control and not-changed in
experiment,  (B)
not-changed in experiment, (C) decreased in control
and experiment, (D) increased in control and
experiment, (E) decreased in control and increased
in experiment, (F) increased in control and
decreased in experiment,

increased in  control  and



AT &34 44, 5 oRTolA B 7
adtgont w328 Az o3 7%#%2
= FAAY VT EEE AHE Z
771 Fig. 5ol veb gk, A& Mﬂi (A)
o &3ke 7lee

process,

X, biopolymer metabolic

cellular  macromolecule  metabolic
process, protein metabolic process, regulation
of cellular process, signal transduction 5| 4}
Hos go] Exaa golth. EA7I5%HE (B)
o= ion binding, purinenucleotide binding,
DNA binding, transmembrane receptor activity
7150l £k YTk AE FALL (090
intracellular, membrane, extracellular space
| AiAog wo] REa ol oS fh
7ot AEdiAht Asdd 7R o
o

el 4 g,

=

o ot
it o

Py
i

el

6. AZ0| &5t= FHAISQ pathway 24

gizold wdo] fadglou wsl FEE
Aol s B¢ oz Fdo| BAH {74
T AT &she fdAEol #dH Sle

pathwayE A A,
regulation of actin cytoskeleton, focal adhesion
5 S0l des FUsH (Fig. 6-A, 6-B,
6-C, 6-D),

ol 2 321 : wazh WAl

S A AZA] A el A

veh i, AEEA 33
metabolic process, signal transduction, regulation
of cellular process 59°] B0 &8 f% 1;(]—50]
Faste EAQ 5ol BATIS TR
£ 0]8}A| zinc ion binding, ATP bmdmg,

G- oA= Biopolymer

rhodopsin-like receptor activity 5-°] THEZ <l
Tsolge, 494 A4 e gal
Aol AL 71 REg 1 oletA vErstTh

MX

8. BZ0j MAFE Q| pathway 24

IS
rir
40

of

dzz oA HE 0] 2oL e 338
Azlel ol JHszoz wde] IBH B
A5 pathway ek tlzatollA] #sbrl 909
g Ao] Ao IuHL IS ¢ F AU
Neuroactive ligand receptor interaction, MAKP

pathway, Regulation of actin cytoskeleton 9]
ARog 3RHe F 7l5olthFig. ).

AT Bo TE A4S dubHal 7%
Aol oo pathway EXo|A 9] zfol& AuE 2
3} neuroactive ligand receptor interaction,
purine metabolism, ribosome ¥}Ao] F2&9l
zolg Hola Itk (p0.05) (Fig. 9). 53], 7}
A B2 HelE HQl neuroactive ligand receptor
AR 8 FoA Ao A
M A EeEe
5-Hydroxytryptamine  (5-HT),
Prostaglandin? #d€ {34 & € + Utk

interaction®} FHH
=8 Z& #ES
Acetylcholine,

41



FhiiotolH] QIS ul A3t EIA] A1 ABE(2008d 129)

elluter o " TTTTTTTT™
dntraceliular I
e e I
wwtracellular space . o
wpamlle lues | RS
wnll fraction | BE-§
el ane—tuaeared wesbele hame
eall prajoction 0z
onll warface | =
protelnacesss extracellular matris [ E¥:-3
Iading wge (I
aplcal part of cell e
cnll soma R
proteln serine/threenise phospbatese conplen AT
trailing ey i
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Fig. 5. Functional annotation of genes contained in Class A, Expressional level of total 860 genes were

restored in cells treated with Pinelliae Rhizoma extract
The functional distribution of these genes was analyzed in Biological Process (A), Molecular function (B), and
Cellular component (C) category in ontology. The horizontal bar represents the percentage of specific
functional category in Biological Process, Molecular function and Cellular component, The list was arrayed in
decreasing percentage of functional category.

Fig. 6-C. Regulation of actin cytoskeleton Fig. 6-D. Focal adhesion
Fig. 6. Pathway analysis of genes contained in Class A
Expressional level of total 800 genes were restored in cells treated with Pinelliae Rhizoma extract. The
involvement of these genes on pathway was analyzed (A), The horizontal bar represents the percentage of
genes on each pathway. The list was arrayed in decreasing percentage of pathway involvement, Top 3
pathways (B, C and D) were showed in detail in which the genes in Class A were colored in red, The
represented pathways were obtained from KEGG.
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Fig. 7. Functional annotation of genes contained in Class B,
Expressional level of total 1235 genes were restored in cells treated with Pinelliae Rhizoma extract, The
functional distribution of these genes was analyzed in Biological Process (A), Molecular function (B) and
Cellular component (C) category in ontology. The horizontal bar represents the percentage of specific
functional category in Biological Process, Molecular function and Cellular component, The list was arrayed in
decreasing percentage of functional category.
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Fig. 8-C. MAKP pathway Fig. 8-D. Regulation of actin cytoskeleton
Fig. 8. Pathway analysis of genes contained in Class B,
Expressional level of total 1235 genes were restored in cells treated with Pinelliae Rhizoma extract, The
involvement of these genes on pathway was analyzed (A). The horizontal bar represents the percentage of
genes on each pathway. The list was arrayed in decreasing percentage of pathway involvement. Top 3
pathways (B, C and D) were showed indetail in which the genes in Class B were colored in red. The
represented pathways were obtained from KEGG.
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Fig. 9-C. Ribosome Fig. 9-D. Glycerolipid metabolism
Fig. 9. Pathway analysis between Class A and Class B genes in cells treated with Pinelliae Rhizoma

extract,
Involvement of these genes on different pathway was analyzed (A). The horizontal bar represents the
percentage of genes on each pathway, The list was arrayed in decreasing percentage of pathway involvement.
Top 3 pathways (B, C and D) were showed in detail in which the Class A or Class B genes were colored in
red or green, respectively. The represented pathways were obtained from KEGG.
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