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Rehmannia RadixRR) Extracts Inhibit IGF-II Induced
VEGF and HIF-1 ¢ Expressions in HaCaT Keratinocyte Cells

Ung Park, Yong-Cheol Shin & Seong-Gyu Ko*
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Abstract

Psoriasis is a chronic skin disease characterized by angiogenesis. It has been reported that growth
factor as vascular endothelial growth factor(VEGF) and insulin like growth factor(IGF) Il are overexp-
ressed in psoriatic epidermis.

To investigate the inhibitory effects of IGF-II induced VEGF and HIF-la expression by RR extracts,
we performed MTS assay, western blots using HaCaT cells.

RR extracts significantly reduced IGF-TI induced HIF 1la protein level via MAPK pathway\in HaCaT
cells. Also, RR extracts inhibited IGF-II induced VEGF mRNA and protein expression levels in the
HaCaT keratinocytes.

These results suggest that inhibition of H.[F—la and VEGF expressions by RR extracts contributes to
the anti angiogenic effects.
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HIF-laE #28 5otk 5® HIF-la¥ VEGF,
erythropoietin, transferring, inducible nitric oxide
synthease$} insulin like growth factor II
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Radix)2 Y3 ¥ (Korea)ol X T4t 100g
A% F 1L 80% et 7keted 308 Fot
sonication &t} Filter 2 o 3%(Whatman,
Maidstone, England)E ©]&3te 7¢tei=} 3}
At o] JFfANE AWEZ7(Eyela, Japan)E
o] g3t FHT F, ozl FEAE FAA
%3} (Freezedryer, Matsushita, Japan) 6g<]
RR £28 Bo(F8& 1 6%) AEujckd] AL
== wjA]o) vortexingdte =k g @
% 37C shaking incubatorollA 12A17F 4
F T3 syringe filter(0.20 um, Sartorius, Ger-
many)< ©]-&3te s F Ao A3
Ak

2. MEF2} M|Zdl2k

HEg AzF ZHEHAAMESR] HaCaT cell
2 10% fetal bovine serum(FBS)S 713t
Dulbesco’s modified eaglemedia(DMEM)e]
100U/ml Penicillin®} 100ug/ml Streptomycin
S AH7RE WX oA 2~3Yvic} wigds W
g3l Ao, wiF BAH2 VT X3 FRE
FAEE 5% COx vid7lolAl  wikstsiot
HaCaT A%+ 100mm dish ¥i-g7]9) 1x10°
cellsoll A 24A12E 712 F serum  free 2730
A 24XZF Pite 2 wge B 100ug/ml %
9 RR &8 N A Mg ¥ IGF-IE
Az R Aeldteq AEXE 4%t DMEM
GIBCO BRLY #AE& T4ste] A&t

3. MTS assay

HaCaT cellol]l RRE FEHZ A0S o A
£8-2 MTS(Promega, Madison, USA) assayZ
ZAFSIA T A EE 9%6-well culture plateo] 2t
7} 5x10° 77t HEE AoE ¥ RR FEES
TEEE UM AHEd & MTSE HE¥E
0.25mg/mlZ go] 2412k ¥kl 490nmel]

& 274} okl AESA 2 %
Hasie] e J¥e 2AA

4. Reverse transcription-PCR

wjokst AEE PBSE AH3 3 4ToAM 4
A8y sled 2o Trizole Reagent(Invitrogen,
Grand Island NY, USA) Iml& 7Fstz A&
o 5 #37k ¥EAZl oY 02mle] E2E2 X
28 Hrlkste 1523 &A3s A4S H, 4T,
12000 x gollA 1087 A8 vk 4F
A 2L FHO &£7]3 05mle 2%
S APl 24 1081 vEEAT)
47T, 12000 x gollA 1083 9AEE sk
RNA HAAES 5% T2 A# s, -2
A 7AzA7 o diethylpyrocarbonate(DEPC)
2 AY3 FFHe S5t RNA 99
RNage-free DNase(Promega, USA)E 2units
ZVsti 37C oA 3083 #HEAlA gl
9l¥ genomic DNAZ AA3AH. 53 ¥
=3 22235 EFA90:1, vveRE FEF
e A 2 FH £7|1 A F
Fo| FRRYEOR FFr AF Aol 2u]
o] oflekg-3} (.18 2] 3M sodium acetate(pH
52 7V8taL -70°ColA 2417t ol WhAIE]
o} 4T, 12000 x gollA 10 #3F YiEel &
AAAFIL 70% e X F 4
A AZA 7 v DEPCE H2s S-Fll
=gt} AAE RNAE GeneQuant Pro(Ame-
rsham Biosciences)2 A #3831, ethidium bro-
mide® ¥ 3H Ao M71QE3t RNAE
A =Fst ot

AAE % RNA lugol random hexamer
4ug(Amersham Biosciences, USA)# DEPCE
g B8 7heta 66ColA 1083t -g-A1l
9 Ao 287 AT 5 x first strand
bufferet 0.1M DTT, 10mM dNTP, 200unit
M-MLYV reverse transcriptase(Invitrogen, USA)
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283 DEPC A F/HFE 7138l
30ul7t EA dtal 42TColA] 1A17HEQE whEA
ZAoh. thA] 95TColAM 583 71E9E 5 cDNAS
=30t} Polymerase chain reaction(PCR)-&
25ul ¢cDNA 8, VEGF(E AGG AGG GCA
GAA TCA TCA CG 3 ; 5 AAG GCC CAC
AGG GAT TTT CT 3)¢ GAPDH( CGT
CTT CAC CAC CAT GGA GA 3, 5 CGG
CCA TCA CGC CAC AGT TT 3)¢ primer
25uM, 1x PCR buffer, 256mM MgCl, 18]
2.5unit Taq. DNA polymerase(TaKaRa Korea,
Seoul, Korea)E& Z&stdq Aldgstdict. PCR £
AL BCAAM 18, 50CAA 18, 2CoA 1%
o2 39tk A F cycle HE 77} SulE
FAsA] 2.0% A Aol H719F 3832 ethidium
bromideZ &3t PCR AHe-& 891313t}

£
o

5. Western biot analysis

B NEE 27 PBSZ F ¥ A3 &
40mM Tris-HCl, pH 74, 10mM EDTA, 120mM
NaCl, ImM dithiothreitol, 0.1%6 noniodet P-
40, 1mM PMSF, ImM NaF, 1ImM NazVO,
and Pl cocktailel &% lysis buffer® AR

8t vortexingstd] 0] F 3 GgoA 0

ZF vk AZc) aEa ¢ & 4T, 13,000rpmdl
A 2083 dAEEEY AEFIE st F

SiE S AT e F d¥ES Bradford
assay(Bio Rad Laboratories, Hercules, Cali-
fornia) ¥'HE ©]&3td AT g 0uge
A2 15% acrylamide geldl #71%9% 3}
Gt} o] AL nitrocellulose membrane(Schlei-
cher & Schuell Bioscience, Dassel, Germany)
o transferdled PBST 1% skim milk$} 1%
BSA7t € blocking &4 1413 52t bloc-
kingdt ¥ PBST® 587 23] Az3kdch
Anti-a-tubulin(Sigma Aldrich, Louis, MO),
anti-HIF-1a(BD Biosciences Pharmingen, Chi-
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cago, Minois), anti-VEGF antibody(Santa Cruz,
Califonia)& ©]-838te 14 AWEE-S 4TA
16417 BEg-A171 ohg- PBST® 24 &8-S
F2e A AR <t ‘:‘}—""\Hi‘:} PBSTZ 10%,
155, 0% M3A% & ECL(Amersham Bio-
sciences, UK)Z w333}¢] X-ray filmell =%
AlA g iy 248 AAE

1. Mzel 24 % MEE

RR #2529 AE54 2 HESS s
Aste) Z+A FAMEQ HaCaT keratinocytes
HEY RR #2388 01, 1, 5 10, 50, 100 €
1000ug/mle] s=E=Z MTS assays A A15H
t}. RR #5585 FEHEE A d7 44
Bl e FE9t FHglo] obF AR A
B AXY H&g AESS YT &
FTEERE FAEE Ao AEed UEhigle
w A ZEA4E VeRA eshoH(Fig. 1.).

2. IGF-112 RX& HF-1a2] &2

2 B3¢ w2 IGF-II7F human emb-
ryonic kidney 293 A|Eo)\A HIF-lae] o4& &
FEE0D F9% v J? B APqMe
RR #£E¢ HIF-la %3 9H 715A4&
Western blotsi#rd o2 #legct 1 A=
RR #%E 100ug/ml¢ FxolA HIF-1la9] ©
ma wdo] AAPS RArkFig. 2).

3 IGF-112 fx&

weiol A

VEGF

YAAAA IGF-IIE HIF-1a] 293 §
£ ¥ VEGFe| 2¥8¢ 28803 373



18- &) 29) : Rehmannia Radix®] IGF-II2 %% HIF-1a9} VEGF 23 oA

160
140
120
100
80
60
40
20

Cytotoxicity (%)

50 100 250 500 1000

RG extracts(uginl)

Fig. 1. Cytotoxic effects of RR extracts on HaCaT cells
Dose responses of RR extracts on cytotoxicity of HaCaT cells for 24 h. Cell were
seeded in 96 well plates at 5000 cells per well and treated with the indicated
concentrations or times of RR extracts. After treatment, cell cytotoxic effect was

determined by MTS assay.
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Fig. 2. Inhibition of HIF 1a protein expression by RR extracts
HaCaT cells were cultured to 90% 100% confluence, followed by treatment with RR
extracts. HIF 1a protein levels were detected by Western blotting as described in Materials

and Methods.

2 v} P 2gE a9 244 IGF-To 9
3 HIF-1a7} 24417l fFEsE AL 891
g ¥ RRFEE 100ug/mlY =94 HIF-la
7} JAE S Btk o ggogi= IGR-IIE
X¥ VEGF7F RR &89 98 oA 3
& 245Ex A3 94 HaCaT AE
oM IGF-TIIE 0, 1, 3, 6, 12 2 24XA7F HEsie
VEGF mRNA levelsg #9<13 dx 1A17HE
g F7Fs7) AFste 6zt ZAasitir o

]

Al 12 Z 24A|7k) F7ksEe] JERTth VEG
mRNA @ddo] 1AZMEE F71EE R
1% ¥ RR F&E°| VEGF mRNA 23
ZH=A] Alge7] 93l IGF-IE 1713
¢ MEsly #FA3 A3 IGF-IE 538 A
XHE% RR FZE2 100 ug/mle 552 A
g AEAN 0% ALEHE Bk =T
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AEET RR FEEL 10ug/mle 552 A
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Fig. 3. Reduction of IGF Il induced VEGF expression by RR extracts treatment in HaCaT cells
(a) First, HaCaT cells were treated with IGF-1I for indicated times(0, 1, 3, 6, 12 and 24 h).
And then harvest cells were isolated by total RNA as described in Materials and

Methods.

(b, ¢) HaCaT cells were pretreated with RR extracts for 1 h. Ahd then were treated with

IGF I for 1 h

(b) Total RNA was isolated and VEGF mRNA was detected as described in Materials and
Methods. Right graph show relative VEGF mRNA levels verse GAPDH mRNA levels.

3 AR o 49} A= FAEHE
Ark(Fig. 3.).

e}
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& o2l IGF-T(insulin like growth factor-1I)
9} TGF-a(transforming growth factor-a)&
HIF-12] e ARt T® olgjg AxE
o] Z}z}+e] =& A(the insulinlike growth factor
1 receptor(IGF1R), epidermal growth factor
receptor(EGFR))oll A3t U35 AEAE &
A3AlA HIF-1la9] 2@FH AT FAE f=
dob® ada A e 4% Azl ¥HE
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A
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P-ERK1/2
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B
1h
IGF-Il = + +
RGugml) 0 0 100
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Fig. 4. Inhibition effects of RR extracts on HIF-1a expression induced by IGF-li
HaCaT cells were pretreated with RR extracts for 1 h followed by treatment with IGF-2.
Total protein analyzed by Western blotting with antibodies against phospho ERK1/2 and

total ERK2.

sty MY 248 2HdE= pd2/pdd mitogen—
activated protein kinase(MAPK):= HIF-1&
ANFAF I HIF-19) EFA f-3zke] A} 5
gg 4GP gy B A=
IGF-II 9J% HIF-1e¢9 ©@¥d 94g Z718
RR F&E°] o|udt B2E T3 dAlsl=r &
ofEgitt. 7 Ax} MAPK 72 FolA ERK12
329 84& JAFOeZH HIF-1ag) ¢z
SHE ZARAIE RE & F Uk ol
Wkl p38 = INK A= #AL w3} ¢l
AcHFig. 4.).

5 IGF-112 fT& p53ttla E7}

p539) &8 Aka el VEGFe A
AFgA 3 HIF-1a levelg Z7HA1Z1TH o]y
& po3Y) 7% A HaCaTAH XA IGF-I
o o8 #x8 MDM2el 2% proteasome-
dependentdt ZZE F3 YeEldS 93w}
ATk B AFoAME= IGF-Tel o8] A
p539] o] RR FEE A ¥zksleX
datgth 2 A3 IGF-Tl g8 ZAEHY
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Fig. 5. p53 expression recovery in pS3 decreased cells by IGF-Il by RR extracts treatment
HaCaT cells were pretreated with RR extracts for 1 h. After treatment, were treated with
IGF-TI for 24 h. p53 protein detected by Western blots with p53 antibody.

A pa39] Eo] RR FEE 100ug/mie %
2 A 4 14X A TR
& 4~ YA KFig. 5.).
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Fe olulA] st A% 2Joha(dimer
hepann—bmdmg glycoprotein)® ¥ #uUjs] A X
B9 M) ZEd BEENAA F iE ¥
BFEHEES TVHIA HHLsBoERY Ae
ZU(fibrinogen) & AWEAE2] B9 &
£& doin oA FUAXRE oz ¥

ALY olFF 7|HIFE 3 Mid
A 84T Z(fibrin gel meshwork)\} 7)==

Agerle @k ol2d FALo=2 VEGF
AT AFHoZ HHol Ye AL
2 Bugn k¥

& AFA RR FEE9 34 JA &
dg A7) Hsl ©AH MTS assaysS 53
o RR FZE9 AE5H 2 AEZY 298
ZARIAY 2 A% RR FEEL 4N A
HaCaTolA A EE5A o] gilchFig. 1).

HaCaT AXQ 212t AP AJH X RR F
58 1 A2 A Yt IGF-TE st
< 9 HIF-1la8] @983 2&o) 0}“?—745 A&
32 F2 Ao v FA3] gage
3l chFig. 2).

o] vt ojye} IGF-TIol & =1 o
=T VEGFY #d %3 74AEe ¢
AU HFig. 3).

ol AE AA AR IGF-TIE Al Z2
& 243+ pd2/p44 mitogen-activated protein
kinase(MAPK)E %3 HIF-1ag <4tEA]7]
I HIF-19] gl frAxke] AAL 588 84
3}r1Zick 30). HIF-1a9] oA Z 2% ERKI1/2
o] #43 qAet p53 B35S F3l HIF-la
o] FHo] ZaFE RE AT 5+ AU
(Fig. 4, 5).
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XFA 9 Holo] oz a7HE A
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