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Inhibitory effect of chrysanthemum petals extract on
steroidogenesis in H295R cells.

Yutaka Wako* and Donjian Ma**

ABSTRACT

It has been expected that the development of the safe anti-stress medicine which suppressed
the over secretion of the stress hormone level. In this study, to explore the possibility of protection
of the hippocampal nervous cells using a dietary approach, we have examined the inhibitory effect
of extracts from chrysanthemum petals using H295R cells. Incubation of these cells treated with
the extracts suppressed the dc-AMP induced steroidogenesis. The ICs, of inhibitory effect of the
chrysanthemum petals extract on steroidogenesis is 22 uM.

Keywords : Blueberry, polyphenol, proanthocyanidin, heat treatment, antioxidative activity
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1. #&

4G H. B bR A ML ARSI & 2 b AR fx R
PRENBZ TVD, I DOWEALMITBY ., Hami
REGIEE > T b, ) DHROELRERITIH O
Gy BEIRBE S, SEROBR - Wink & Thsb, b MEIR
FLAZBELU S & HTFREED S 0W S5 EIFEE
FREARNVE DM &, FIBREE2S A P LVAKRIVE ST
HDHANVF T =R GWEI N5 T ED Selye 12X ) F2E
gz, HPA ZDHI SN T WA, TINVF ) — )V D53k
WIIZTECHALTECHLHENAEL L7220, DR
F 74— RNy ZBRICE MR ELR->TBY, 2
b L APEDRTLZ KT 5 HPA 20 SUSHSEE & 72 & 7%
WX ICHIENT WD, EZAHH, ) DRETIEZD
HPA RO USR5 7 4 — K23y 27 BREEASRES L C
WELBRERH L DG TETHSL, TNF V=)L
MBE W END & HEEOMBAEO X, RS EDS
IS NG 2 & THEDRETMH L. ) 2OWMERET 5 EN
WKChoTWwWbEEZLNTWS, toT, A NVFV—
HEDATOAAL RRNVEVDPEP L o TWARBRILE
WCTIEANVEVEZ TITAMNIBAEENS, LAL, A
T HA FHEEOMAIL, ANTHEICHE SN TS
ATUA PG EREL G2 R VE NG Y ARELT
CEPBEEIN, Ty YRR E TSN TY
BHLUHD) DIROWERHR L LI ARShTBH3, %
ELRPA NV AKIORENEEFN TV,

ST, MG OERIEIEE B ) gt i
TERIL) DS v &, H—fEM7Z1 CTldZ < B
WRHOWUEL EONEEFFOZ ENH LT L, AHBE
FRNL T2 5O TREWDSHNI LR ERS, HEY
HREMET 2@ EPWFEIN TS, ORI E
FRER DK ICEES 5 2 &A% L DIISETHH - T
Xlo ZO—20ZaNF V=V LNV EWHIT HE X %
RIV VIR (74 A7 7F V) V) Rkl
OBHFIZEEIND T EFXr =V EO RS S UK
W—FEHF 7Y A P ELTHHASIN TS, H4E, &
FHBY 53 577 B O 2 K AREH 2 7R 3 ISR IR A%
WHEINTVDE, HHREOFETH 2 EHEOMEE M
T B IEDEER D D—2>THDHTFK I 4 Fave
INTHBY., HICT7Er=ryBIUZORMERIS L FF
FELTWAEZEDRHLNPIZR>TWh, AIFETIEAT
a4 FAvE v EEITEEEOFEEZ HE LTAT
OAf FARVEVEAREZ AT S bR RS
H295R Mg 2 F v 7255 28 0212 £ % AV & v B RED
MR ZMEV. L2 E720 ) ONiRIE L & T 5 HPA
RIEH 2D AR B OB IR O Z LRI NS
BT55 s DALI A & 7 — VLY O FFHili~. Z ® H295R
A %2 F 7= B 28 00 A OV & ¥ A AR A58 A © &
LRI O WTHERBDFEER % 1T - 720

il

2. Mt B L UKBRHE

2.1 HE

Hydrocortisone, dc-AMP & Wako pure chemical
industry Ltd. £ 0 i A L 720 H295R il Jig i ATCC &
DHEA L 7-. M85 22 | DMEM 55 #i (Dulbecco's
modified Eagle's medium). F12 ¥ M (Nutrient
Mixture Ham) # X O ITS (Insulin-Transferrin-
selenium) & Gibco & 0 i A L 7zo A F 2 M @
Ultroser-G (¥ PALL X WA L7z & /87 i v
b Protein Assay Reagent & Bio-Rad X D A L 72,

2.2 #HEAHS IURER

R CGRE O WERE) EHERE IV EREA
FL7zo BB O 2 HEZBEOR. Bl 10 50
80% # &/ — )V TINEGI L7ze BTG IS & 0 B x
B & A Lkt & L7z fbiR otz Es 20 L. By
SE L\ AL LIS £ © -80C CH AT L 720

2.3 HPLC JJLFYJ— L3R

HPLC (&#iifkruo~ 75714 —) 3k3I3Irnm
ik (FEEENEE 02mm ¢ ) o B #AERT LC-10 & v
oo MRRRBAHHE L LTRY T H S LMY V=%
o Lz BT 2THHR T Y DSV EOEI I 70
% 5 & CAPCELL PAK C18 (15 x 150mm. Shiseido)
ZHW2, HHHE 50mM )V EEREEH : TR P= R Y
V(785 22, pH40) O EEEW % v, #iE#E 0.2ml/min
TTAVIIT7 4y 7EBICKDITo72 Bz 7o
)V (bmm X ¢ 08mm) % Ffif L 72584 Bk 2312
£ 0 W F 242nm OWOLE % JKJE Atte=0 THIE L 72,

Fig.1 HPLC system. LC-10 (SHIMADZU)

24 ACNJEOMEEEE

Mo & 87 i Ripa 2Ny 7 7 — % w7z,
MM ZREZELZ1L2RTL— X DEERZD BRX,
phosphate buffered saline TR { well % $t##%. PMSF
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WMLz RipaNy 77 —%7L— DK well N2
THINE 2w L7z, W E~ A 70 F2—7I1CB L.
15000g T 30 45t Lo o3 L 720 IRWTCL i oMl
MR Dy Ny HikERZ Yy ya= >y (BCA) B
IR L TVAVEREFTY Y87 BIZX ) #EIT
SNAELCu ¥y vaz VBAERARA L 728k
DOFHEMLOFME 562nm Tl T 5, WL 7 v o3
JEREERBIL, TIVT I AT E DR L 7R ) —
TENF N HEERD T, EROEMEIL, Protein
Assay Reagent A B X 0¥ Protein Assay Reagent B (A
:B=50:1) ORABEREMHEL, HEBEICE -7y
AR L 7SN E iR i B L OV o8 7 B
BE50ul R A Iml 2z 60°C. 30 2 M RGE L X
B &7z, 10 43 % HITACHI U-1080 Auto Sipper
Photometer % Jil\» T & 562nm Tt LWL 2 il
L, ¥ —T LDy X7 maeRdz,

2.5 fHlRiEE

b IR RN 5 A T ok H295R Ml ix ATCC X
DA L7 (Fig2). Ml o X #1212 ITS (insulin ;
6.25ug/ml, transferrin ; 6.25ug/mL, selenium ; 6.25ng/
ml) (1.0%). Ultroser G (20%) B X OHAEWE % &H
3% DMEM-F12 (1 : 1 mixture of Dulbecco’s Modified
Eagle's and Ham's F-12 Medium) 3% fv. 5% CO,
-95% Air %A, 37C THEAE#E L 72,

2.6 Cell viability BIE

W o R B s /M R ek EE A R v b Cell
Counting Kit-8 (CCK-8 ; Nakarai Co) 12X Wil L7z,
FEAEMIN 2 10%CCK-8 &4 55 C 2-3h B3 28, WOtk
450nm % ¥4 7027 L— b+ —%— (MPR, ¥V —)
Tilll%E L72s Cell viability (&xFHE O W IGEE 12513 % 3Rk
BEOWSCE DS —t ¥ N THRLZ.

2.7 AF0O4 KFRIECSKBEEFEEOATE

IV F V= VA CRE O Bl 1: H295R ML & VAT -
7zo MEACH 2 L 72 MM % %5 x 10°/ml T 12-well
plate \Z#&FE L 24h AiEE 28 L 720 MIEAT80% 2~ 7 v
Iy bheBotzl &RME 1%ITS, 001% 7 & AT 1L
& (BSA) BXUPAYME % & D-MEM/F-12 ¥ #12
ML S BT 24h Bi AR, O L Wii# (1.0m)
ERZH L 7zo WY BBk EF RO IV F vV —
VEBREZROSTABET S, I VF V= VEKIZ
dibutyryl cyclic AMP (ImM) THIE$T 52 EI12LD
B U720 de-AMP O @& FIEEIZ 2 VT — VA
x5 % A MG 2RO Y ) — v Hnid R
Y ) — VBRI R A —E R (48 el %\ it 24
W) BiaE L7z 2B, BB OTSY ) —VH bV IE R
5 ) — VEOBBIIIRAIRIE T 05% (v/v) 2B RW»
L& L7, BT HREAEWIIHPLCEICXI 2 a0
F = VERSHTIA Lo 85389 Iml 2 5 HD T —
FVTHHL, 2[R TORY v7ay 7 ETHER
MELB ELZRABETY ) — )V 1ml THML
HPLC /el e Lze 7270 — PSS LT 54l
faikas v dme gy 5720, B L BCA
B X BT L7z,

3. KEBRIER

3.1 aJLFY—JvD HPLC A hsfnigst

AT7THA FKRVEVIZHEEEPBD THETDH S
7o, WE BUK % AT IR E & A 3 5 U S E
#: (Radio-immunoassay) T 7213 % 3% 55 A 00 W 45 1:
(Enzyme-Linked Immunosorbent Assay;ELISA). & 5%
WITEESITETNET 2LEND L, EF, HEDS
E ol A P L ARVEVEICBNT, £33
O HPLCEIC X DREN TR TH S 2 L2 L Tw
5o AWFZETITREEMIBIC X 5 3 VTV — VA BGEHR
BT, BRI I zavs Y — v & HPLC
B TR T RE2 2 M) L. BE il o 874 T 12+ 3
I 70 HPLC #E2S#HTTRETH 5 0 2 MGT L7z Mgk
BN T 570 HPLC #EB L OH F 2133
37 ufBRD b OGBS L7ze A1 T A NEE 0.15mm
(0.46mm) . FLE P 0.13mm  (0.3mm) . BtV 250l
Bul)o FMRBEEMT L7205 =%l L7z,

IKHRIE T 5 720 RV E ¥ DM TR W T bR
AT o 720 FhiL & MM RN R A 5 N5 S HGiiR ~
A 7 aflitthik (DLLME %) %286 L7225 his it & 55
FWDGHENRNGEETH o722 O EITEHTE %
Molze HELARL TW D HH 2 BB I nw o —
TV & i 7o T A BRI T TR L
7= WAZEM Lo E Lz, W& IR KD
Atte=0 TIT\V, TR % Figl3 IR T, it
T — )V OELRFEIRE ] & [R5 283 H o H295R Al
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fa55ih 3 V7 — )V OB 7 ¥ — 7 AR S Ak T Rk
THDHIEMPHI L7z AHGFHEEH 2R 2 FIRRE
DANF = Nopim bR TE 7, TOZEIZED,
3 370 HPLC EIEPRR RIS X 5 IV F v — VEHi
OB TFEE LCHHWRER Z &R I N,

Conventiona cell dc-AMP stimulated cell

. 497

Absorbenc (242nm)

4,683

RT(min) RT(min)

Fig.3 Induction of cortisone synthesis in H295R cell stimulated
with de-AMP.

The cortisone in ether extract of cell culture medium is
detected by HPLC. HPLC: SHIMADZU 10ACvp. Column:
SHISEIDO CAPCELL PAK C18 (15 x 150mm). Buffer : 50mM
phosphatebuffer:acetonitrile (78 : 22) pH 4.0. Frowrate: 0.2ml/
min. Detector : 242nm. Atte : 0.

3.2 75K/ ARKOANFV—ILEHKEE

AT a4 FRVEGEBERIHON TS TES
= VARV 2 . BT L 72 B R o BEA R & v
FHEMEH 2852 L7 (Figd)s HERIANVF S — IV E—
7 DWLDTFED B Figd ~Rd X912, EHRIRE, de-
AMP (2 X 27538, B XU de-AMP & 3230k 2 s L
TeEBOINF V=V E—ZHREL Y. BIORLZZR &
DIHELRZFE Lz, TEFX = 0 OBREICHT 5 HESR
% Figh 12" ¥ FHEIER A REHRE ICHE-> T EAT5
DO ONFHMIRE LTHMTH S Z EARBEEI N
720 50% DFE % 7”9 IC,, 1349 20 4 M Ei 2 TdH % »°,
Z DERETIZIEISHNL D cell viability 2558 %2215 2
ARSI NIz,

WICBHIERA Y 7 — Vi WIc X 2 a v+ — L HE
DR % Figh IR L7z, WMEEREN2D O IC, &K
130pg dry wt/ml BifETH ), R 7 = J — VL7
DTRTL2uM I LR SN TESY =D 1C,, &
FE—FH L7 o T HMBWWHOREEEZHT 5
WITETErF =y R EDREED T TR A FIERT %
ZENEZLN, BIIEFEL TS, TEXF =Y
R EDOFHERDHEIZH Do TVAHZ L EZ LN

de-AMP

=
>
<=

Conventional dc-AMP +Sample

12. 529

Absorbence (242nm)

- H.n@—A
£15.638

g

RT(min)

Fig.4 Evaluation of suppressive effect of sample on cortisone
synthesis using H295R cell culture.

[(Area/Protein) g, ...l — [(Area/Protein) ]
[(Area/Protein) e conl — [(Area/Protein) .

Inhibition=

(Area/Protein) ;. o : Area of cortisol peak induced by dc-AMP
which corrected with protein content.

(Area/Protein) .o : Area of cortisol peak in conventional state
which corrected with protein content.

(Area/Protein) gy : Area of cortisol peak co-treated with
sample and dc-AMP which corrected with protein content.

125 2
100 E
@ L 15 S
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% 8
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0 25 50 75 100

Apigenin concentration (UM)

Fig.5 Inhibitory effects of apigenin on the steroid synthesis of
H295R cell.

H295R cells were stimulated with dc-AMP and cultured
with or without apigenin (3to100uM) for 48h. Express
the inhibitory effects of apigenin on cortisone synthesis, as
the ratio of cortisone levels of culture medium present with
apigenin against to those level without apigenin (@). The cell
viability was also estimated with MTT as a function of apigenin
concentration (O).
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Fig.6 Inhibitory effects of Chrysanthemum extract on the
steroid synthesis of H295R cell.

H295R cells were stimulated with dc-AMP and cultured with
or without Chrysanthemum extract (50 to 200ug) for 48h.
Express the inhibitory effects of Chrysanthemum extract on
cortisone synthesis, as the ratio of cortisone levels of culture
medium present with Chrysanthemum extract against to those
level without Chrysanthemum extract (@). The cell viability
was also estimated with MTT as a function of Chrysanthemum
extract concentration (O).

720 CCK-8 7 vt A 12X % cell viability D H:1% 200ug
dry wt/ml DEETH b IT0IET 5 A HETZ OfipH
TITMIIZIE® 2 AR 2 MR L TWwa EEZON
725

4.% ¥

ARAFFE I E ML 2 72 2 v F v — V&K 0 FEl
RIZBWCHEEILVF Y — VoMEIZE I I 71 HPLC
PASEA P AT A2 HMTERLZ2DDTH %,
H295R Milfidid. b b ORI EEGHEKE ) o8 s
AR CTI L AT a— b AT 0 FRIVE Y %24
AT HENEALTBY. A7 04 FARVE VAR
FRREERVE VRIS Tw5, VTV =)
AT c-AMP JIERIC X D 45 F D PKA o b, P450
WZBITZI VAT — VIO RrH 4 U H295R Az
WTATP A7 F= VY 27 5 —¥IZX 5T c-AMP 2
B ENTRISDETT 5 2 EBMONT WD, Kiasl
FaD RV E ERERIGHBO b L 72iETH 5 72
DR ZHNT D LT T 5L INTWDE, RERTITHEK
REAI20 RGO D DEMHTH I LITLD, ok
REDFEHH OF2MILIZ BV TIZ HPLC I X b 400k
IBTBE R R IVE Y OBERMPITONT WD Z LRSI N
720 dc-AMP ORI OV EHIRETHR I N Tnb 2
VT =IO THRITEETH B 2 LAV L 72,

i, SRR, &5 W L v o 22l 2 BRI
HICHEFELFI A P L A% ZT T b, ZIUSHEIGT
5720127 5K 4 N3 F ST RFROREY % 4H
MLTWwBEEZLN, 79874 FIZZofEmid
DOTHY ., HWIE7 5K 4 FOPBILEEIC L Y Bt
APV AEBRILCWD LRSI TVDE, —F., K
T x ) —VITHERNTHRRA 2R EZRIEL T 5
ZEDPHLNIZENTBY, 77K/ 4 FiZBWwTIidk
DA L AZGNT 2RV EH WP PR L
EBRPORBEENT WS, KUA VT TR DERRSG
T& % Daidzin % genistin (ZH3E L 2 b a4 > LD
PEE . A7 FERREFED 3 -HSD 2 BHE L
B2 PR B W72 TIZRTRE = O IN 2R3 5 fl ek
BICOWTHEZH#EDOTWDE, A ML APAREINS S
I ST AA ML ARIVEY (ANF V) —
V) HYEIERE LD AR S B DS R O 5k
PRI S 2 5 A MRR B OERIZ 2 > T b,
o THEANDIGE & BRIT 2 RENPDOENRILA ML
AHIDTRKD LN TB Y MEAIHED LN T WD, LT Y
FZ U ATHA FERBEEOBEEET 2 HET s L
BHLNIEN TS, FEEICIET Er = ¥ REEE
VAT B 00, MRS AREEH DM A D
=D& LTA ML AFRIVE ZEBIPEIEH 2B LT
HIENEZ LN, MEEICX A HHIREE C N EIE
BT S5 A B R Sk H295R MiBe &2 IV 72 R CTREAN S 2 ¥ &
THY 7EFXr= VY, BXOBAEMERE 2 w7
TFEBZIT > 720 MY B LT =y ongh
BV THIHNGEZBD LI LN TE, 2 O
R CHETEEL 2 LR S Nz F 72, HiEMmmT
ERY 72— vmM7z 0 O IC, 1k, 22uM Hij#k & FHE
Eh, TEFXF= VTR S N7 IC, TH S 20uM Hi
BEITIIT—F L2 NSO EISHHBSho 2V
FV = VOMHEGEILEEEZRI TEr = v R EDT 5
R4 FO7 7)) 3 RZ0RMEARIH- THDE Z e
RIS 7z,

5. #&

1) & MEIERERESMIE R H295R Miles L Ok 2
I 7 UHPLCIZX 2 AT 04 FRIVE VEEEMET
L. A7 8A FARIVE VSRR 2 M5 L7,

2) MBI ESRDO SNARY) 72/ —vwY
720D 1Cs &, 22uM Rt LEHEE . 7=V 0
ICs & 20uMTTfR & IZIF—F L. HAEIE o 7S
Z U RZDORAERIHEH ZH o T 5 b D LIRIEE
N7z,

il
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