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Effects of Sohaphyang-won on the Gene Expression in a Hypoxic Model
of Cultured Rat Cortical Cells

Jin-Won Paik, Yeung-Hyo Lee, Wan-Sik Kim, Sung-Hyun Jeong, Gil-Cho Shin, Won-Chul Lee
Department of Intemal Medicine, College of Oriental Medicine, Dongguk University

Objectives : The purpose of this investigation was to evaluate the effects of Sohaphyang-won (SH) on the alteration in gene
expression in a hypoxia model using cultured rat cortical cells.

Methods : E18 rat cortical cells were grown in neurobasal medium containing B27 supplement. On 12 DIV, SH was added
(20ug/ml) to the culture media for 24 hrs. On 14 DIV, cells were given a hypoxic insult 2% 02/5% CO2, 37°C, 3 hrs),
returned to normoxia and cultured for another 24 hrs. Total RNA was prepared from SH-untreated (control) and -treated
cultures and alteration in gene expression was analyzed by microarray using rat SK-TwinChips.

Results : Effects on some of the genes whose functions are implicated in neural viability are as follows:

1) For most of the genes altered in expression, the global M values were between -0.5 to +0.5. Among these, 1517 genes
were Increased in their expression by more than global M +0.1, while 1480 genes were decreased by more than global M -0.1.

2) The expression of apoptosis-related genes such as Bad (global M = 0.35), tumor protein p53 (T53) (global M = (0.28)
were increased, while v-akt murine thymoma viral oncogene homolog 1 (Akt1) was decreased.

3) The expression of hemoglobin alpha 1 (probably neuroglobin) was increased by about 3.2-fold (global M = 1.7).

4) The expression of antioxidation-related catalase gene was increased (global M = 0.26).

5) The expression of PKCzeta (prkcz), an upstream kinase of MAPK, was increased (global M = 0.29).

6) The expression of retinoic acid receptor alpha (RARs-), which may regulate transcription in hypoxic stress, was increased
(global M = 10.27).

Conclusions : In summary, the microarray data suggest that SH doesn’t increase the expression of oxygen capture-, anti-
oxidation- and ‘response to stress’-related genes but decreases some anti-apoptosis genes which would help protect the
hypoxic cells from apoptosis.

Key Words: Sohaphyang-won, gene expression, microarray, apoptosis, hypoxia
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Table 1.The Amount and Composition of Sohaphyang-won

Species Part  Latin name Weight
used (mg/pill)

Aucklandia lappa Decne. Root  Helinii Radix (JEAKZE) 75

Atractylodes Root  Rhizoma Atractylis 75

macrocephala KOIDZ (Bt

Agquilaria sinensis GILG ~ Resin  Aquillariae Lignum 7.5
(¢

Styrax benzoin . Resin  Benzoinum(%¢52.5) 75

DRYAND

Eugenia caryophyllata.  Fruit ~ Caryophylli Flos('] %) 75

THUNB

Bubalus bubalis L. Comnu  Bubalus FructusOKA-A) 75

Terminalia chebula RETZ. Fruit  Termimaliae Fructus 7.5
G B2)

Cyperus rotundus L. Root  Cyperi Rhizoma 7.5
(&)

Piper longum L. Fruit  Piperis longi Fructus 7.5
(FE5)

Moschus moschiferus L.~ Resin ~ Moschus(§57) 75

Boswellia carterii BIRDW. Resin  Olibanum(3, %) 375

Liquidambar orientalis.  Resin  Styrax Liquidus(A&38) 375

MILL

Dryobalanops aromatica Resin ~ Borneolum(FgJi) 375
GAERIN. f.

Apis mellifera L. Mel(Y&3E) 86.25
Total amount 173.50

HEET =FEY Az
BRETT 3.54gS 50ml SHT ¥ol B3t
AL A 4217 4°Coll M 18X EE Z, 0] 2
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0.25% trypsin©. 2 2|33 1mM sodium pyruvateS}
10mM HEPES(pH 7.4) N-[2-hydroxyethyl]piperazine-N -
[2-ethane-sulfonic acid])7} 4 7}¥l Hank s balanced salt
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thiocyanate, 25mM sodium citrate-2H20, 0.5% (w/v)
sodium lauryl sarcosinate, 0.1M S-mercaptoethanol, ©] 3}
LAD] Iml& Z} culture dishol] o AEE £33}
th &8 ¥ lysateE microfuge tubeol] %7
homogenizer2 15~30%3F #A3lstATh of 7]l &
AD 1ml F 0.1m e 2M sodium acetate(pH 4.0), Lml 2]
phenol(4C), 0.2ml2] chloroform-isoamyl alcohol2 ¥
T F Aol FAch wbed G-&ol 1523 Yol F
QAR000 X g20 ¥, 4T)3ke] FEAE A%
I BUE 99 isopropanols @i & 4o Fch
o1& 20CelA 2417 A e T AAEEN10000 x
230 %, 4C)3kd RNAZ J7417]3 £9Do] %3]
t}. o] & isopropanol® 3¥HH © AAAZ T 75%
alcohol 2 23] A3t & diethylpyrocarbonate(DEPC)
£ 2% Bl Fola -70ce] B3t
5) Microarray

11 tissue
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et 2L BRAE
gokom AHTL BRAETT &

o, AMEFE FEA AR AR
T A EFF 20~50ug e total RNAR FE
oligo(dT) primer®} FAAL & A4S o] 8-3}9] first cDNA
strandE THE T, PETE Cy3 ¥53E2 (green) 2,
72 Cy5 FFEA(red)E A 5HU T F probeZE
1:1 £83td TwinChipTM Rat-5K(Digital Genomics) &
hybridization(3 X SSC, 42T, 16 A|7hslal F2H o8

Table 2. Apoptosis-related Genes Whose Transcription are
Altered by SH in Hypoxia.

Gene globalM A Title

Bad 0.3450164 10.2 bel-2 associated death agonist

Tp33 02777309 114 tumor protein p53

Bid3 0.003366956 106 BH3 interacting domain 3

Pded2 -0.022688 995 programmed cell death 2

Bcl2ll  -0.03440893 827 Bcl2-like 1

Ngfr 0.06656747 113 nerve growth factor receptor

Hmox!  -0.1285296 11 Heme oxygenase

Aktl 0.2251355 133 v-akt murine thymoma viral
oncogene homolog 1

P2rx1 0252782 9.61 Purinergic receptor P2X,
ligand-gated ion channel, 1

Cycs™-0.257612 139 cytochrome c, somatic
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Table 3. Growth and Maitenance-related Genes which are Up-
regulated by SH in Hypoxia. Only Those Genes with
Global M Values above 0.1 are shown.

Table 4. Growth and Maitenance-related Genes which are
Down-regulated by SH in Hypoxia. Only Those Genes
with Global M Values below -0.1 are shown.

GeneSymbol  global M A Title GeneSymbol  global M A Title

Hbal 1.704708 7.353 hemoglobin, alpha 1 Hbal 1.704708 7.353 hemoglobin, alpha |

Rpl29 0.5181034 10.27 ribosomal protein L29 Rpl29 0.5181034 1027 ribosomal protein L29

Tsc2 0.5168151 8971 Tuberous sclerosis 2, Tsc2 0.5168151 8.971 Tuberous sclerosis 2,
(renal carcinoma) (renal carcinoma)

Rps8 0.435837 1231 ribosomal protein S8 Rps8 0.435837 1231 ribosomal protein S8

Agm 0.3728767 11.38 Agrin Agm 0.3728767 1138 Agrin

Tgfa 0.3462781 10.39 Transforming growth factor, Tefa 0.3462781 10.39 Transforming growth factor,
alpha alpha

Slcdad 0.335429 149 solute carrier family 4, Sicdad  0.335429 149 solute carrier family 4,
member 4 member 4

Myh6 0.3310239 10.83 myosin heavy chain, Myh6 0.3310239 10.83 myosin heavy chain,
polypeptide 6 polypeptide 6

Atp2b2 02921423 9.584 ATPase, Ca++ transporting, Atp2b2 02921423 9.584 ATPase, Ca++ transporting,
plasma membrane 2 plasma membrane 2

Ppplca  0.2877478 15.08 Protein phosphatase type | Ppplca  0.2877478 15.08 Protein phosphatase type |
alpha, catalytic subunit alpha, catalytic subunit

Tp53 0.2777309 1138 tumor protein p53 Tp53 0.2777309 11.38 tumor protein p53

Cacnala  0.2682802 12.15 calcium channel, voltage- Cacnala 0.2682802 12.15 calcium channel, voltage-
dependent, alpha 1A subunit dependent, alpha 1A subunit

Cacnb3 02639868 1223 calcium channel, voltage- Cacnb3  0.2639868 1223 calcium channel, voltage-
dependent, beta 3 subunit dependent, beta 3 subunit

Vhi 0.2468863 11.91 von Hippel-Lindau syndrome Vhl 0.2468863 11.91 von Hippel-Lindau syndrome
homolog homolog

Apla2 02114276 11.76 ATPase, Na+K+ transporting, Atpla2 02114276 11.76 ATPase, Na+K+ transporting,
alpha 2 alpha 2

Hmgbl 0204514 12.82 high mobility group box 1 Hmgbl 0204514 12.82 high mobility group box 1

Slc2a4 0.1913835 11.54 solute carrier family 2, Slc2ad 0.1913835 11.54 solute carrier family 2,
member 4 member 4

Cdkntb  0.1878145 10.6 cyclin-dependent kinase Cdknlb  0.1878145 10.6 cyclin-dependent kinase
inhibitor 1B inhibitor 1B

HIfQ 0.1858231 12.55 Histone H1-0 HIfO 0.1858231 12.55 Histone H1-0

Plau 0.1847871 11.64 Urinary plasminogen Plau 0.1847871 11.64 Urinary plasminogen
activator, urokinase activator, urokinase

Myhl1 0.1626439 12.07 myosin heavy chain 11 Myhll  0.1626439 12.07 myosin heavy chain 11

Rps29 0.1607557 10.24 Ribosomal protein $29 Rps29 0.1607557 10.24 Ribosomal protein S29

Nras 0.1579516 11.22 neuroblastoma RAS viral (v- Nras 0.1579516 1122 neuroblastoma RAS viral (v-
ras) oncogene homolog ras) oncogene homolog

Cend3 0.1493238 1348 Cyclin D3 Cend3 0.1493238 1348 Cyclin D3

Pxmp3 0.1445168 1224 peroxisomal membrane Pxmp3  0.1445168 12.24 peroxisomal membrane
protein 3 protein 3

Slet6a7  0.1302943 11.72 solute carrier family 16, Slel6a7  0.1302943 1172 solute carrier family 16,
member 7 member 7

Ftht 0.1260673 14.71 ferritin, heavy polypeptide 1 Fthl 0.1260673 1471 ferritin, heavy polypeptide 1

Rps7 0.1225266 14.42 ribosomal protein S7 Rps7 0.1225266 14.42 ribosomal protein S7

Slcla3 0.1166077 11.71 solute carrier family 1, Slela3 0.1166077 11.71 solute carrier family 1,
member 3 member 3

Rpl29 0.1144245 11.22 ribosomal protein L29 Rpl29 0.1144245 1122 ribosomal protein L.29

Abcd3 0.1128049 11.98 ATP-binding cassette, sub- Abcd3 0.1128049 11.98 ATP-binding cassette, sub-
family D (ALD), member 3 family D (ALD), member 3

Apc 0.1076679 12.89 Adenomatosis polyposis coli Apc 0.1076679 12.89 Adenomatosis polyposis coli

Clen2 0.1044217 12.16  chioride channel 2 Clen2 0.1044217 12.16 chloride channet 2

Abcc8 0.1041742 13.04  ATP-binding cassette, subfamily Abcc8 0.1041742 13.04 ATP-binding cassette, subfamily
C (CFTR/MRP), member 8 C (CFTR/MRP), member 8

1d2 0.1028993 14.69 Inhibitor of DNA binding 2, Id2 0.1028993 14.69 Inhibitor of DNA binding 2,

dominant negative helix-loop-
helix protein

dominant negative helix-loop-
helix protein
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Table 5. Cell Cycle-related Genes which are Altered by SH in
Hypoxia.

Gene Symbol globalM A Title

Ppplca  0.2877478 15.08 Protein phosphatase type 1
alpha, catalytic subunit

Cdknlb  0.1878145 10.6 cyclin-dependent kinase

inhibitor 1B

Cend3  0.1493238 1348  CyclinD3

1d2 0.1028993 14.69  Inhibitor of DNA binding 2,
dominant negative helix-loop-
helix protein

Cengl 008714915 1524  CyclinGl

RbI2 004503928  11.98
Cdc5l 0.00837961 1227

retinoblastoma-like 2
cell division cycle 5-like

(S. pombe)

Ddit3 005118128 129 DNA-damage inducible
transcript 3

Top2a -0.06622271 1147 topoisomerase (DNA) 2 alpha
Nfib -0.06771095 113 nuclear factor I/B
Cengl -0.1101585 11.8 Cyclin G1
Top2a -0.1654002 1131 topoisomerase (DNA) 2 alpha
Cdk4 -0.230568 9.94 cyclin-dependent kinase 4
Pmp22  -0.2610943 13.67 peripheral myelin protein 22
Polb -0.3577916 9.173 DNA polymerase beta

Table 6. ‘Response to stress’ -related Genes which are Altered
by SH in Hypoxia.

Gene Symbol global.M A Title

Cat 0.2576357 106  Catalase

il1b 0.2334965 13.6  Interleukin 1 beta

Cat 0.1689657 103 Catalase

Pap 0.1392624 123 pancreatitis-associated protein

Nfkbl 0.0505542 134 nuclear factor kappa B p105

subunit

Prkagl 0.03372643 124 protein kinase, AMP-activated,
gamma 1 non-catalytic subunit

C3 0.008861606 14.1  Complement component 3

Crp -0.0261307 118  C-reactive protein

B2m -0.0791612 127  Beta-2-microglobulin

Hmox1 -0.1285296 11 Heme oxygenase

Pla2glb  -0.1553007 926  phospholipase A2, group 1B

F2 -0.1583128 109  coagulation factor 2

Epo -0.1616988 104  Erythropoietin

Adm -0.1917878  10.8  adrenomedullin

Fnl -0.2722343 14.1 Fibronectin 1

0.1xX SSCE 2o 124 43 A st th
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Table 7. Signal Transduction-related Genes which are Up-
regulated by SH in Hypoxia. Only Those Genes with
Global M Values above 0.1 are shown..

Gene Symbol ~ global M A Title
Tsc2 0.5168151  8.97

Tuberous sclerosis 2,
(renal carcinoma)
diacylglycerol kinase, beta
protein kinase C, zeta

Dgkb 0.310641 8.7
Prkez 02948205 105

Syk 02893452 123  Spleen tyrosine kinase

Limk1 0.253969 931  LIM motif-containing
protein kinase 1

Adcyapl 02519564 119  adenylate cyclase
activating polypeptide 1

Plcgl 0.2358082 109
Mapkl 0.2337837  9.29
Glplr 02147193 897

Phospholipase C, gamma 1
mitogen activated protein kinase 1
glucagon-like peptide 1 receptor

Map2kl  0.188925 124 mitogen activated
protein kinase kinase 1

Plau 0.1847871  11.6  Urinary plasminogen activator,
urokinase

Stat3 0.1757649 979  signal transducer and activator
of transcription 3

Stmnl 0.1587369 102  stathmin 1

Nras 0.1579516 112 neuroblastoma RAS viral
(v-ras) oncogene homolog

Gal 0.1511897 118  galanin

Gucy2e  0.1437614 102 guanylate cyclase 2C

Bmp4 0.1142811  11.3  Bone morphogenetic protein 4

Prkcbl 0.1084844 12.5  protein kinase C, beta 1
Ephb2 0.09132505 128  Eph receptor B2
Lhegr 0.0864949 895  Luteinizing hormone/

choriogonadotropin receptor
Guanine nucleotide binding, protein,
alpha inhibiting polypeptide 3
stathmin |

Myelin basic protein

fibroblast growth factor receptor 2
guanylate cyclase 1, soluble, beta 3

Gnai3 0.07463664 122

Stmn] 006375217 144
Mbp 0.05647674 129
Fgfr2 0.05623782 12.9
Gucylb3  0.03842887 124

Adcy6 00374446 13 adenylyl cyclase 6
Pomc2  0.03480589 12 Proopoimelanocortin,
beta (endorphin, beta)
Pak3 0.01918876 13.8  p21 (CDKNI1A)-activated kinase 3
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Table 8. Signal Transduction-related Genes which are Down-
regulated by SH in Hypoxia. Only Those Genes with
Global M Values below -0.1 are shown.

Table 9. Transcription-related Genes which are Up-regulated by
SH in Hypoxia. Only Those Genes with Global M
Values above 0.1 are shown.

Gene Symbol globalM A Title

Gene Symbol globalM A Title

Agt 00087 1285
Nrgn 00177 1172
Hek  -00202 1189
Rgsl2 00344 1323
Nwk2 — -0.0427 1158

angiotensinogen

neurogranin

Hemopoietic cell tyrosine kinase
regulator of G-protein signaling 12
neurotrophic tyrosine kinase,
receptor, type 2

protein tyrosine phosphatase,
receptor type, D

Pprd  -00456 1115

Pnoc -0.0586 13.35 Prepronociceptin
(neuropeptide nociceptin) (N23K)
Limk2  -0.0629 12.98 LIM motif-containing protein
kinase 2
Anxal 00632 1078 annexin 1
Ngfr -0.0666 1129 nerve growth factor receptor
Madh7 -00727 8.956 MAD homolog 7 (Drosophila)
Sag -0.0789 14.02 S-antigen
Cxctl0  -0.079 14.61 chemokine (C-X-C motif) ligand 10
Mapk14 -0.0801 10.78 mitogen activated protein kinase 14
Mog -0.0898 10.09 Myelin oligodendrocyte glycoprotein

Gng7 -0.0905 134 guanine nucleotide binding

protein, gamma 7

Mapk3  -0.1059 13.21 mitogen activated protein kinase 3

Pdgfra  -0.1163 9.869 Platelet-derived growth factor
receptor alpha

Hmox! -0.1285 10.99 Heme oxygenase

Dighl -0.1556 11.52 discs, large homolog 1 (Drosophila)

Amb2 01577 12.57 Arrestin, beta 2

Rabda  -0.1587 13.04 RABA4A, member RAS oncogene family

Pakl -0.1953 129
Aktl -0.2251 1333

p21 (CDKN1A)-activated kinase 1
v-akt murine thymoma viral
oncogene homolog 1

Aryl hydrocarbon receptor
gamma-aminobutyric acid

A receptor, delta

protein tyrosine phosphatase,
non-receptor type 11

glial cell line derived neurotrophic
factor family receptor alpha 1
peripheral myelin protein 22
v-raf-1 murine leukemia viral
oncogene homolog 1

Tachykinin (substance P, neurokinin A,
neuropeptide K, neuropeptide gamma)
G protein-coupled receptor kinase 5
G protein-coupled receptor kinase
2, groucho gene related (Drosophila)
Discoidin domain receptor family,
member 1

protein tyrosine phosphatase,
receptor type, O

adenylyl cyclase 4

inositol 1, 4, S-triphosphate
receptor 3

phosphatidylinositol 4-kinase

Ahr -0.2291 9.242
Gabrd  -0.2342 10.17

Ppnll -0.2384 1273
Gfral 02561 9725

Pmp22 -0.2611 13.68
Rafl -0.2613 11.69

Tacl -0.2688 9.934

Gprk5 02772 10.76
Gprk2l  -0.3161 11.41

Ddrl 0.3331 12.8
Ptpro -0.374 10.94

Adcyd  -04213 8.622
Itpr3 -0.4223 8.245

Pikdcb  -0.488 9.166

132

Etsl 0.40507 102 v-ets erythroblastosis virus E26
oncogene homolog 1 (avian)
Alrp 0.38363 10 ankyrin-like repeat protein

Zhx1 0.31794 12.3
Dix5 0.30301 114
Nfyb 0.29592 9.17

zinc-fingers and homeoboxes 1
Distal-less homeobox
nuclear transcription factor - Y beta

Znf354a 0.28004 127 zinc finger protein 354A

Tp53 027773 114 tumor protein p53

Rara 0.26759 8.39 “Retinoic acid receptor, alpha

Shox2  0.24846 135 Short stature homeobox 2

Vhi 0.24689 119 von Hippel-Lindau syndrome
homolog

Nr3c2 021182 12.6 “nuclear receptor subfamily 3,

group C, member 2

Hmgbl 0.20451 128 high mobility group box 1
Stat3 0.17576 9.79 signal transducer and activator of
transcription 3

Meox2 0.12315 135
Pitx3 0.11835 117

mesenchyme homeo box 2
paired-like homeodomain

transcription factor 3
Tecfubf  0.10502 11.8 transcription factor UBF
Hesi 0.0934 138 hairy and enhancer of split 1
(Drosophila)
Hoxa2  0.07601 9.56 Homeo box A2
Nsept  0.07042 127 nuclease sensitive element binding
‘ protein 1

RbI2 0.04504 12
Cartl 0.01448 12.1
CdeSl 0.00838 123

retinoblastoma-like 2
Cartilage homeo protein 1
cell division cycle 5-like
(S. pombe)
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Table 10. Transcription-related Genes which are Down-
regulated by SH in Hypoxia. Only Those Genes with
Global M Values below -0.1 are shown.

Gene Symbol global. M A Title

Nfyc -0.00352 10.5  nuclear transcription
factor-Y gamma
Adora2a -0.01191 11.5  adenosine A2a receptor

Tefl -0.01446 114
Runx!  -0.0154 1.1

transcription factor 1
Runt related transcription factor 1

Gatad  -0.01847 122 GATA-binding protein 4

Copeb  -0.02173 9.08  core promoter element binding
protein

Pded2  -0.02269 995  programmed cell death 2

Irfl -0.02878 12.7
Ddit3 -0.05118 12.9

Interferon regulatory factor 1
DNA-damage inducible transcript 3

Gata6  -0.05393 102 GATA-binding protein 6

Top2a  -0.06622 I15  topoisomerase (DNA) 2 alpha

Nfib -0.06771 113 nuclear factor /B

Madh7  -0.07265 896  MAD homolog 7 (Drosophila)

Tgfblid -0.07889 129  Transforming growth factor beta
stimulated clone 22

Stat5b  -0.08539 116 signal transducer and activator
of transcription 5B

Dbp -0.11704 102 Dsite albumin promoter binding
protéin

Thra -0.11831 11.8  thyroid hormone receptor alpha

Tef2 -0.13249 113 transcription factor 2

Cebpb  -0.1366 11.7  CCAAT/enhancer binding protein
(C/EBP), beta

Yyl -0.14585 104 YY1 transcription factor

Cebpd  -0.1557 13 CCAAT/enhancerbinding, protein
(C/EBP) delta

Top2a  -0.1654 11.3  topoisomerase (DNA) 2 alpha

Egr4 -0.17599 10.7  early growth response 4

Titf1 -0.18071 138 Thyroid transcription factor 1 TTF-

1 NK-2 (Drosophila) homolog A

(thyroid nuclear factor)

Fosl1 -0.22873 114  Fos-like antigen !

Ahr -0.2201 924  Aryl hydrocarbon receptor

Nr3cl  -0.2354 10.5 nuclear receptor subfamily 3, group
C, member 1

Egrl -0.2426 128  early growth response |

Otx1 -0.28277 9.72  Orthodenticle (Drosophila)
homotog 1

Gatal -0.29378 105  GATA-binding protein 1 (globin
transcription factor 1)

POU domain, class 3, transcription
factor 4

nuclear receptor subfamily 1,
group H, member 2

myogenic factor 6

Pou3fd  -0.33208 135
Nrlh2  -0.3765 8.85

Myf6 -0.54599 116

2. Apoptosis 2t FHX EHHo| Hs)
Apoptosis FH FHRp= AT ERA
E3Z 0 93t FHo| Mgy FARE

A Fdof v]x e 9 (353)

Atk o] 7heH 27l F¥Hol FUHEACH 8=
225 A th(Table. 2). o] 7He-Hl Bad f427F 713
o] =715 % tH(Global M = 0.35). ¥+ v-akt murine
thymoma viral oncogene homolog 1(°] 3} Aktl),
purinergic receptor P2X(¢] 3} P2rx1), somatic
cytochrome ¢(¢] 3} Cycs)ye= <F3F 745 % tH(Global
M =-0.23~-0.26).
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she 3570 A frxld #EE fEzE 28
o] Z7}¥]gl o ¥(Table. 3), 0.1 0|3} 5270 ZHax
|1 TH(Table. 4). ©] 7-g8] &
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THGlobal M = 1.7).
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4. MZF7| B SER
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on gl 24IATKTable. 5). T2} FHAED
W3} 27} v) 2kl H(Global M = 0.28 ~-0.36).
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7V gel F7tE e AL caalase RARE e
t}H(Global M = 0.26). 18] 3L heme oxigenase(©] 3}
Hmox1)& 27+ 7H4 5 2 th(Global M = -0.13).
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ZZolo| o5l 28719 fAAE FHo] ZHYO

w(Table. 7), 3871= 7425 YA tHTable. 8). PKCzeta(o] 3}
prkezy = F7F Z:715 1 tHGlobal M = 0.29).
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AL B e AEFAA RAET BF
Zddl 9sted 2279 fFAAE BHl ZUHEHAL
T (Table. 9), 337} 3= 7459 CHTable. 10). o] 7}-24
retinoic acid receptor alpha(©] 3} RARa)= ¢k7l =715
A tHGlobal M = 0.27).
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