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Paeonia lactiflora Pall Pprevents H>O.-induced Hepatotoxicity by
Increasing HSP72 and HO-1

Su Young Oh, Ji Seon Lee, Sang Hee Seo, Tae Soo Kim, Jin Yeul Ma*

Center for Herbal Medicine Improvement Research, Korea Institute of Oriental Medicine (KIOM)

In Korea, China, and Japan, Paeonia /actifiora Pall (PL) has been used in the treatment of rheumatoid arthritis,
hepatitis, and fever for more than 1200 years. It has been reported that PL has protective effects against H-O-induced
oxidative stress and LPS-induced liver inflammation. However cellular and molecular mechanism of PL protection
against oxidative stress has not fully been elucidated. Here, we describe that the water-soluble extract of PL
decreased H:O-induced hepatotoxicity. This hepatoprotective effect of PL is reason to decrease the level of
intracellular reactive oxygen species (ROS) and increase expression of heme oxygenase 1 (HO-1) and heat shock
protein 72 (HSP72) which proteins are involved in protecting the cells from stress like as oxidative stress. We also
elucidated that hepatoprotective effect of PL was abolished by knock down of HO-1 and HSP72 by siRNA. These
results suggest that the increasing of HO-1 and HSP72 protein by PL treatment might be participated in
hepatoprotective effect against oxidative stress such as HzO..
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2. Hepatic primary A3 Hjj<F
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FHe 10% FBS (Hyclone), 500 U/ ¢ insulin (Roche,
Switzerland), 2 mM L-glutamine (Lonza), 15 mM HEPES
(Lonza, Switzerland), 10° U/ ¢ penicillin, 100 mg/ ¢
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4. MTT assay
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5. DNA fragmentation

AoF GFESES 1 ATTE A A & F Ax Ailst
A28 1 mME A5t 24 A7 Wl T Wizard® Genomic
DNA Purification Kit (promega)E ©]-&3}¢] genomic DNAE

13l 1% agarose geldl A A719% 3t

5. ALT, AST9} LDH assay
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ALT and AST assay kits (IVD Lab Co. Ltd. Korea)E AM&-3}
Azd Ay &3t A543, LDHE Cytotoxicity
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He s Z4sA.

Colorimetric assay
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A Z e 2,7 -Dichlorofluorescein ~ diacetate (DCF)
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7. PCR #} real time PCR

Total RNAZE easy-spinTM Total RNA Extraction Kit
(intron)S ©]-&3te] £ ¥, Qiagen Omniscript RT kitE ©]
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tggaatcctgtggcatecatgaaa;  actin-R,  taaaacgcagctcagtaacagtecg;
CAT-F, ctcggtttcccgtgeaatcag; CAT-R, gtgeagcecagtaatcaccaag;

SOD-F, ggacctcattttaatcctcactctaag; SOD-R, tgeccaggtctccaacatg;
GPx-F, GPx-R, tagtcagggtggacgtcagtg;
HO-1-F, HO-1-R, tgrcatctccagagtgttc;
HSP72-F, accaacgacaagggccgect; HSP72-R, acttgtccageacctictic) S
ALg-3Fe] 94°C 1048, [94T (10%), 50C (20%), 72T (30%)] * 40
cycles #¢] Z7SZ real time PCR (EcoTM Real-Time PCR
System, Illumina)S %133} A}

tctgcagatacctgtgaactg;

aacaagcagaacccagtct;

8. Western blotting
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42

- 844 -



Zteol] of3) fEEE HSP72 B HO-1 fAAe] 54 BE &%
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9. siRNA transfection
HO-1 ¥ HSP720] 13 siRNA (Bioneer)E vh-$-2 43} 7t
M Ee] HiPerFect Transfection Reagent (Qiagen)S ©]-8-3}4
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Fig. 1. The protective effect of PL on H;O-induced cell death. in
primary mouse hepatocyte. Cells were pretreated with PL (1 to 1000 pg/ml) for 1
h and then added 1 mM HxO». After 24 h, cell viability was measured by MTT
assay.
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Fig. 2. The inhibitory effect of PL on H:O2-induced apoptosis in
hepatic primary cells. H:O.-induced apoptoic event were detected by DNA
fragmentation. Cells were pretreated with PL (300 pg/ml) for 1 h and then treated
with 1 mM HO; for 24 h, after which cellular DNA was analyzed by agarose gel
electroporesis and ethidium bromide staining, Lane M: molecular size standard.
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Fig. 3. PL decreases levels of secreated ALT, AST and LDH in
hepatic primary cells. Cells were pretreated with PL (300 ug/ml) for 1 h and
then treated with 1 mM H,O, for 4 h. ALT, AST and LDH levels were measured
in cultured media.
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Fig. 4. The inhibitory effect of PL on H»O.-induced intracellular ROS.
Hepatic primary cells were pretreated with PL (300 pg/ml) for 1 h and then added
with 1 mM H,O,. After 4 h, cells were incubated with DCF and analyzed by FACS
to detect intracellular ROS levels.
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time PCR WH o= catalase (CAT), glutathione peroxidase
(GPx) ¥ superoxide dismutase (SOD) A} L&S &Q13}H
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o} 1 g9 total RNAE 01515]-04 cDNAZ A|Z3F & real time
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HolA Fgtoy, CATY A¢ & e85 A A4 42
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Fig. 5. The effect of PL on expression level of antioxidant enzymes.
Hepatic primary cells were pretreated with PL (300 ug/ml) for 1 h and then treated
with 1 mM HzO,. After 4 h, CAT, GPx and SOD mRNA expressions were analyzed
by real time PCR. *+ represents P < 0.01 compared to the H.O. group.
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]
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real time PCR-E 233t A3}, HO-1 @ HSP729] #A A} & o]
Zok AFEE AETAA A MRS ¢+ UANTHFig.
6A). T FEd W AS o] &3t western blottingS 43 &
Az, Aok GFEFE A A AZToA HO-1 % HSP72 &
dol dA¢ F/teSs #AHhFig. 6B).

stod, siRNAE o] &at gt th(Fig. 7). HO-1 % HSP72
siRNAE Aol transfection A]Z] ¥ 24 A|7+59F w3}l
1

3L
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AlZHE et A28 & MTT assayS 5339t 1 23, HO-1
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negative control siRNA (NC)& 2§t AEFA A= AZAS
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Fig. 6. PL increase the expression levels of HO-1 and HSP72. A.
Hepatic primary cells were pretreated with PL (300 ug/ml) for 1 h and then treated
with 1 mM HxO,. After 4 h, HO-1 and HSP72 mRNA expressions were analyzed by
real time PCR. * represents P<0.05 compared to the H2O. group. B. Hepatic primary
cells were pretreated with PL (300 pg/ml) for 1 h and then treated with 1 mM
H2O,. After 4 h, the levels of HO-1, HSP72 and actin protein were analyzed by
western blotting.

Relative cell viability
:;‘

o0 o
- 2 - HSPT2 HO-1 NC siRNA
- - + + + + PL
- + + + + +  HiO0z

Fig. 7. Knockdown of HO-1 and HSP72 gene led to reduced cell
viability. siRNA for HO-1 and HSP72 were transfected into hepatic primary cells
and cultured for 24 h. After 24 h, cells were pretreated with PL (300 ug/ml) for
1 h and then treated with 1 mM H,O; for 24h. Cell viability was measured by MTT
assay. *+ represents P < 0.01compared to the H.O.~PL group.
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