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Effects of Several Natural Medicines on
Alkaline Phosphatase Activity in hFOB1

Kil Young Jang, Ha Na Hyun, Yun Sang Kim, Hyung Keun You*, Hyung Shik Shin

Department of Periodontolegy, School of Dentistry, Wonkwang University

Recently, many natural medicines, which have advantage of less side effects and possibility of long-term use,
have been studied for their capacity and effects of anti-bacterial, anti-inflammatory and regenerative potential for
periodontal tissues. Cortex Eucommiae, Eupoly phaga, Semen Cuscutae, Halloysitum Rubrum have been traditionally
used as medicines for treatment of bone disease in Korea. The objective of the present study is to examine the ability
of alkaline phosphatase (ALP) activity in human fetal osteoblast cell line (hFOB1) with several natural medicines.
hFOB1 added DMEM/F-12 were cultured with dexamethasone as a positive control, and with each natural medicine.
ALP activity was measured by spectrophotometer for enzyme activity and naphthol AS-Bl staining was performed for
morphometry. All of the natural medicines induced a higher ALP activity compared to negative control, especially,
Cortex Eucommiae increased an ALP activity in all experimental groups (p<0.05). In naphthol AS-BI staining, all of the
natural medicines of this study increased the stained area compared to negative control. Especially, Cortex Eucommiae
and Eupoly phaga showed statistical significance compared to negative control (p<0.05). These results indicate that
Cortex Eucommiae, Eupoly phaga, Semen Cuscutae, Halloysitum Rubrum have an inducing ability of ALP synthesis on

osteoblasts.
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EYE 7RI 7] W2ol, A HEHQ NS eEE =

AMYE &7] oAt IR A FEH 4 HZ:IOII/} Mg
sk o|8E £ 0EE XZH AHE EF E= Xzl
Aot #9 nAAE kEAF]IL A LEHY H]T-" & AABIA

L} 01 41E o|8% AZHATIe L&Y A2HE HE5}
I 23 Qe TRk AR TS, A S AHESH] 1t
AP ZAFER0) BEF HZE HEHCE olF, F4A sk=
ZART XR@%, ATEZY AR, ERTEE E2 ZUHE
T Y& W 7] £49 S8R SLE
TEE 5 %D} 4:"0““ ool LUedRl uig} 2ol XA MY
Z7|gEelo|lE2A  Z8drhi(bone morphogenic  proteins;
BMPs)*Y0] 2x50ZHE] £&E0] AFUIA Eelxo] 3
g 21 oLt ol EAY iF YARFoM {3 &
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59 YA hFOB1S] @74 QMHEH Ha Bl vixi= I

i idlo] o}Al n|EEo8 ZXA W A2 E MAHEe gt
o] HA Bl Atk Aol SYsolA] Al8EE BY
Horhidol B3 Mejel 85 Y aNE TAZ XFELE A8
REAY S8 7tsd & AFdedo e deEans gtsd
HE HIRS AFZRA AYsHE, 53] 2 Yol vxe S
Eoll oSt BEEe B 2ol A|gHL Jss] olEgS
Z1E0] A1 717t AHgo] 7hsdiths FolAl Fdo] HopAldL
et FB(tik, Cortex Eucommiae)2 FHUFHS HAE 45
224 (MEAER)CME THIE (FEg)ol 2HEsle] THRIEF
B)2 Hlu 23(HE)E EE) sl 5lzl9) 89 E5&
AR, soloi] £9F XF(EESE ABHIE 69
AW (EHE), BH(ER) IZ(IE)sH ekbld 22d2
GEFRE), SEXNEEMLERSY FHE ST I
RHE(8, Eupoly phaga)2 vl7 M (Blattidae)Q) BAE M3}, 74,
B1&0] 2HE51H EXEQ (KAL), ASEAE (MR ARGl
A ofd, HAEg AL dete Bk ol Ey) Xg ¥
HE, eldtiol E8] Hit YTh siem’, 944 i 5
X, A1E o8 EEEMER), AYE Y 59 X Fol 2%t B
AVRH##T, Semen Cuscutae)= HE I} 2180} X2 THRIZ (FF
ol 285t IRI(FFE)S Holu FAs(EE S8 s
AEZEE X Ek B4E oloIFH(EMeE)°, HALE (&
BRigRolAM e 2Ee E89] 8l a3V Aok SIxick &, &
A X (FRE#E, Halloysitum Rubrum)i= 1418 BEQ QFOF 1,
A, gl &8l 4=, A8 Fart UeH A8LE A1
5l AL Y AFol ARBHAYTY. olo] Akl B dTE
QgHos 851 e fol ogder vl JHAl H F&8
(5%, A&, EAAL HAA) (Table )€ 2+ 55FHE human
fetal osteoblast A|ZF (hFOBL)ol £, uiekel & Q714 Q1)
£33 g4 (alkaline phosphatase, ALP) &4 E &5 2l g4 g o]
3 AEE Bd) 1L EHEE Yol L, 018 ENE V] F&
Z29 A4H 8 7158 € 7hsd] 9l AlE dee e
H AgE A, AFZRE AYAEE FRA7)E dl gIE0
SHIE 7Meksly) ) Aldsiwnt.

Table 1. The List of Natural Products for This Study

et

=]
=

Korean  Scientific . Used .
name  nhame Family parts Major Components  Reference
6-10 % of gutta =
ez Cortex . : zot
& fucommie Eucommiaceae bark percha, glycoside, CHAR

alkaloid. pectin, fat
xs  EP%  patidae  body

phaga
resin, vitamin A,
E AR} cﬁi’gﬁge Convolvulaceae seed B-carolin, v-carofin,
taraxanthin
" 4293% of silicone,
maqxy FAIOYSIUM s 36.58% of aluminum,

Rubrum iron oxide, manganese

Az L gy

1. AZeie}
hFOBl(human fetal osteoblasts) A|EZFE 10% fetal bovine

serum (FBS, Gibco BRL, USA)x® 0.03 mg/méS] G418
(DUCHEFA, Netherlands)o] ZA7}#  Dulbecuo’s Modified
Eagle’s Medium Nutrient Mixture F-12 HAM ( DMEM/F-12
1:1 Mixture, Sigma, USA) 2 mi¢] &7 6-well wieRgAlo] B8
M EEx10° cell/wel) B RFFICE 012 34T 2% U 100%
HEERHONA 95%2) 2719 5% COE AL ZJoMHA] viFst
Aok A2 ME7H SRS F4lo] dojd wWiztx] 239 114
o7 nEslirh

Azciarm orsioislol Qlzslo] Z1730] Aok 100 g2 B
HEE 2435l0 574 109 E8cIH 718 ARSt & 1,500
rpm&)] rotatory evaporatorZ2 &€ Uig 2 XK Foizl
2ag olgsleict. BY 1 g€ £F4 10 mlo] 410 stock
solutiong& TEO] 5FEE 348 & 02 mm syringe filter
(Nalgene Company, Naperville, IL, USA)Z o3} HH$ & A}
0619t

3. @Y iiEdaEas 8 54

hFOB1E 6-well plateo] 1x10° cell/welld] BT 2 BF3}
2, 10% FBS7} H 71 DMEM/F-12 1:1 Mixtureo| A} &+ @Y
Z0] P48 wiZkR] 34T, 100% &%, 5% CO; Z7) &3} it
ZlollA] wHeFSIA ). T WaEo] FHE & A E AASIL
DMEM/F-12 1:1 Mixture@ 2 23] M& %, 10% FBS, G-418 &
A7, 5S0pg/mé  ascorbic acid, 10mM
-glycerophosphateZ} Z7}¢ DMEM/F-12 1:1 Mixtureo) 84
NETolE EF4E Hrion, g8 txToe 107 MY
dexamethasoneE H7151211L, 4B T2 18 k9 eHE
Brisle BF £ 39 S0 &7t uislgrt. dF At
o] At & A& MASIL, trypsin-EDTAZ A ZE E&)A]7]
i 1,500 rpmollA] 627 AXMEEIATE 4ENE HASHL
02 me BAE FRFE Friokd 2230 BH71E JE6i
T} Z} A §E 0.1 meol 0.1 M glycine NaOH buffer (pH
10.4) 0.2 mf, 15 mM& p-nitrophenyl phosphate (pNPP ;
Sigma, USA) 0.1 m¢, 0.1% triton X-100/saline 0.1 S} BHFE
&7 01 g Z Elolo], o] HkSEE 37TojA] 3087 ul
A5IACt 0.1 N NaCOHE 0.6 nl H7I1EOE2H 018 HIES &
A A1FTE p-NPPY 7}4-E81= 410 nm 1}39) ELISA readerol]
A HFTY xolE LiEhIE, p-nitrophenol (p-NP ; Sigma,
USA)E 7IE#H2E o]8Rrh WA sE& BCA protein
assay reagent (Pierce, USA)E AlE3dl ZH3EIM, bovine
serum albuming standard % 5}3 1, ALP 848 5+ nM/min/
ng of protein® 2 LIERNRICE

sodium B

4. @71 QRIEA A B AZRAE 9T ALP 34
6-well platec]] MZE 1x10°/well7} T8 253 &, 4

gdole HE skl SAE H71IE DMEM/F-12 11

Mixture 2 mi& BIQHOZ 511, S hETE A7
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BHAEIA] 42 DMEM/F-12 1:1 Mixture TEuYNRE A=

o]|23I¥ 1, UM R0l 107 M9  dexamethasoneS &
7Rt 39 &¢F migst &, wXE AASIL 2%
paraformaldehyde ZHNE 2} well & 2 meA H7iaiA 3082
&QH4To Basidcth. THHE MASIL SFFE 28 71H
A AATH & naphthol AS-MX phosphate 83} fast red
violet LB salt (Sigma, USAY} E818 8U& L well G 1 ml
A Wil 308 FQF 37T uirlol shsi¥ct vl & EF/S
2 HXs] Mg o THEuZoRE #E, a9gdsin
(x100), H4joll QRIS S Hol= A4 BAE Image Pro II
AR A AR (Media Cybernetrics, USA)E ¢85l L BWE
HEBIATT

wo
l>l-

A

o

SHEA ,

ztzto} WokiA] W thRAT I A8 T 739 Rlo] ¥ 3% Ajo]
9 AolE got7] A5l 229 ALP 84 #E unpaired
t-TestZ, ALP stain BES ANOVAE 0|83l 4@d ol §

9do] A=AE EAXLE AE5sKAct

He

3

42 %

QIR FAY T AS
3YFAlA SHuRTol Bld SHUER, 4879 2
+A BF BASHEOCE RAF 718 Hod, 4+
% E3) 10 ng/m, 100 ng/m¢Fo] TS B EYT)
(Table 2).

Table 2. ALP Activity of hFOB1 treated with the Extracts of Cortex
Eucommiae (Mean+S.D.)

¢ c’

10 ng/wl 100ng/ ml g/ ml

Cortex N " »
Fucommiae 0152001  020£001* 0.19+000° 020£000* 0.17+001

: Statstally sgnfcam compared 1o negatwe oomrol (p<005), C (negatve control)
added distlied water, C' (posilve control) : added 10’ M dexamethasone

2. RpEoll tig @71 QIRd a4 BY AS
3Q 7oA SHUIETO Bl YHENET, 10 pg/me Y
Fo] RIS £718 BCHTable 3).

Table 3. ALP Activity of hFOB1 treated with the Extracts of Eupoly
phaga (MeantS.D.)

c ¢

100 ng/m 1mg/ml  10mg/md 100w/ nl

Eupoly . .
phaga 0.13+001 0.182001* 0132001 0.142002 0.152001" 0132001

: Statistically signifs canl compared to negat've oomrol (p(005), C (negatve control) ;
added distlled water, G' {postive controll : added 10’ M dexamethasane

ob

3. ARl tigh 718 eldkEalasel 88 A
3UTolx SHHEZ vid) SEHETI 1 pg/me, 10 pg
/mtS) AEFolA [T 57+ HIUTHTable 4).

Table 4. Alkaline Phosphatase Activity of hFOB1 treated with the
Extracts of Semen Cuscutae (MeantS.D.)

DAY C C”  100ng/ml lm/ml 10w/ 100w/ nl

Semen
Cuscutae

. Statistically srgnmcant compared to negatwe control (p¢005), C (negatwe control) :
added dsstlled water, C' (positive control} : added 10’ M dexamethasone

3 0132002 0.182002* 015002 0.17+0.01* 0.17£001* 0.13+001

4 HARlol B Q71 QARSI EAS) B AS
3QTol SHUETOl Hla) YEANEZT 1 pe/uh, 10 pg
/mgl ARTO| KUY 718 BTk (Table 5).

Table 5. ALP Activity of hFOB1 treated with the Extracts of
Halloysitum Rubrum (MeaniS.D.)

C (o lw/m 10w/ml  100w/m  imeg/al

Hggg},’%”’ 016£002 024003" 023+003 028£003° 020£0.03 017003

. Statistcally SIgnmcam compared (o negatlve comrol (p(005), C (negative control) :
added distiled waler, C' (positive control) : added 10’ M dexamethasone

5§35, A5, EARAL B0l it @714 Q143
2 A&

ALP G EZ ol8Tt AZAM iAol uidle] 48T BF
7t E7F8 BYen E3] 75, AK5dlA 7o 5718 2dct
(Table 6, Fig. 1, Photo 1, 2, 3, 4, 5, 6). AFZlo|A] MM O 4

E7} hFOBlojlA] 71 QI4HEd G4~ Eol Yol B4
OJCHEILE).

o @

E;l..

Table 6. The stained area represent ALP Synthesis of hFOB1
treated with the Extracts of Cortex Eucommiae, Eupoly phaga,
Semen Cuscutae, Halloysitum Rubrum (um2)(Mean+S.D.)

Cortex Eupoly Semen  Halloysitum

¢ c* fucommiae  phaga  Cuscutae  Rubrum
(100 ng/ml)  (10m/ml)  (lue/m)  (lue/ml)

083:043 1102045 206+080* 197+030* 163056  175%069

- Slatistically significant compared 1o negatlve comrol (p{005), C (negative control) -
added distiled water, G' (posilive control) ; added 10’ M dexamethasone

Area

B3 day

c- Cc+ C.E.(100ng} €.P.(10ug) S.C.{Tuw) H.R.(lug)

Concentration

Fig. 1. The stained area which represent ALP Synthesis of hFOB1
treated with the Extracts ol Cortex Eucommiae, Eupoly phaga,
Semen Cuscutae, Halloysitum Rubrum (un®). Vertical bars represent
standard difference of each independent experiments. C (negative
control : added distilled water, C' (positive control) ; added 10’ M dexamethasone,
CE. : Cortex Eucommige, EP. . Eupoly phaga, SC. . Semen Cusculae, HR
Halloysitum Rubrum
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e g s

Photo 1. ALP synthesis with distilied water (negative control)
expressed as red-colored area (arrow) in hFOB1 (Naphtho! AS-BI
method, x100).

Photo 2. ALP synthesis with dexamethasone (positive control)
expressed as red-colored area (arrow) in hFOB1 (Naphthol AS-BI
method, x100).

Photo 3. ALP synthesis with 100 ng/m¢ Cortex Eucommiae
expressed as red-colored area (arrow) in hFOB1 (Naphthol AS-BI
method, x100).

Photo 4. ALP synthesis with 10 ug/m¢{ Eupoly phaga expressed as
red-colored area (arrow) in hFOB1 (Naphthol AS-BI method, x100).

1 B4 ol nlAls gE

Photo 5. ALP synthesis with 1 ug/m? Semen Cuscutae expressed as
red-colored area (arrow) in hFOB1 (Naphtho! AS-Bl method, x100).

Photo 6. ALP synthesis with 1 ug/m¢ Halloysitum Rubrum expressed
as red-colored area (arrow) in hFOB1 (Naphthol AS-BI method, x100).
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A4E& - dlsht- A8y -

M GV} Holdt AL oo, H7u 98 34 o
o] REEE doFik= o] Aol Busal Urt oo vkl
TEQlol 2011 Y A2ES WEE HFAES A6 A
HHSHL Qlo] tRE Z4o] M1 BAMgo) A g ROE Q)
AlE|A ABAE BT AYoekolis olg AZEY 5Y
4, 859 MY W AFHY BRECE A Role HY AHEEH
A g g ou, 22 aAoEy shA YA o) i B
Hol BF &6l A= FAlolct. #x) gkt 7RIS 25 Sk
oleknto] WEENoA Uehd RUEES Qo6 ke A<
UM E dIFSkd ABROIE HAY} R QorEmoel HE
B £2 238 91 Aok 28U 28 7138 E ok et
HoF 4ge 4 giv B0l B, ¢48 st oyl o
T EAISH THgo] oAl plESE Aol T BFsla Lelvkel
oll4] ek X FQITF & F#ESI RAIEIL U= Hefoict. ks
€ 0183 A2 E X5 W oA Yo FLE BH, 19803
o} X4l sanguinaria REEQ] AF Yool e st ds
AEZANTT LA gotxido] cigh Bdlo] oA HACT
Sangunaria= &Aj n}=oll4] Viadent® (Colgate-Palmolive Co.,
USA)ehs 4EHOE AL Jor dedose d+@dn
& SESIN U AR GLEOI= FEEOIAT AU
oAl EMcle RN AR A 11 otar) aslEBE oFy
3 WO 2 K 7] 815 AAolc). Mullally £(1995)"2 430t 7
2 g Ao ALETH 42 A x2dd niRle gl
el H8IX i, Daniela (1993)°% X299 A= GE5As)
ol tigh ekx9l §HE AN Ex AEHO sYslal
SHAIE dol Felizlo] AaiAls o] 4ek Mg st 48
H 233 olg9 ol thiet HEHERQL FZo] AILE T UL,

1

7}
g, 248, AQES 59 AES0l SEY 7o ASHAE
E35M (Carthami Flos)= =35} A1E9 XQISE adenosine
diphosphatec]] oist 4% SXA9HME B¢t B8 gt ¢
g 7w’ So] B0ig Bl U1, ZBANEY 715 85 &
9} A EHo) K A7} HEAVIE Bl B (77}
O|FojA i AL, E4iH (Drynariae Rhizoma)= +EZ230l &
She ChAY QURIAIEQ YETARIY 2 AXSH O 24
Ma (1995 "2 287} 2579 eHol2H Z9 433519 ¢7
A QRIEFEA) B S BT SIUCE 3 SUTHAN,
E9Rz, Bhsa, SRR 59 aFEH sk xEat
g, UEE U B JEAE, T G U AYZ 84 &
FMEZ LR vl YoH. 2 A7) 018F 459 o= B
23} B35, SHEH 59 215 2280l AYEHL Y=
WOrERA AFAE MY FEAUE BHZ0l owS gake
oRlEA Lots] YAsid Ol8SITE @71A QRkEHEL
(ALP)= §71914} o)A ZE 71528161 43]3)7) 0)Fe)A)
= R0l ZAROE Q0|9 BEE E7/NIIE HAE

8z - 48y

A, A 2Q] 718 Ok &S ARRIA MBBE STl Vs
€ ZH=rha YA UuHY. De Bernard (1982)%= ALP7} 24
HOE eRIoI2 S5 E VA “RE QichiioZ Hai]
711 oo} ZEZAE HEe /XA 43359 o Jgre §
T siict. 2 dFoiMe 2 oAE 2 Tl 558 &
SHZol Foilo] ALP 84 50) SFE nikle 552 gUrh
OlEA 2 HEBERE ALPY 8T £XF 23, RE 7
A7t SEhETol Higl £718 B} (Table 2, 3, 4, 5). 52
SEzTol B3k 10 gg/me, 100 ng/mTol 3 F71E
HAoH (p<0.05), AHE2 10 pg/miFol FAT E7IE BYL
(p<0.05), EAMKL HMA) = 1 pg/mh, 10 pg/mbT0) FAT F71
€ BT (p<0.05). 2 Aol 0|8 EE MA7} chilol &}
ol H2u ALP &y %ol FEke niXE AoT 4uE 4
ot B2 d79 YHtER ol H718 dexamethasone2 22 S
AMIZE BIXIA Z 8HE S7RIVCL 6101, 719 FH2
I ZFollA] AFBE REY dexamethasoneC 2 A28t A &
E0] tHiZIQ] osteopontind} ALP, osteocalcin £9} §Ho] Z7}
BTIT BIYC”. $H8, dexamethasoned] B3} BiX|olA)E )
FIHAE E£2F ohjet ZERAMZE 2 AZoI} 219 F4l
3 XY EXE FHAFIA FITHL 9. @714 oipe
HELE S 4 e E UE YHOE gAag ol85e ¥
Hol At) & o= Azo A4 (Burstone H)E 0l 8318
C}. Naphthol AS-BI phosphate 7122 ZAlW Exi5h= Q714
QiHESN G a0l S8 7HRalE o] orthophosphateS} naphthol
ol REAE FEIFTE FEI¥ naphthol2 R o0) 7o}
diazonium G FA] AESK azo dyeE FHskod H9l
4 8 HIE Ll BTk AMOZ Vel B9 gt
H71E ol8sld AESH g3 vl 71X ZE YA dEs
o] 28 dEFo vld) 57181 Uehded, £3) 5, X5l
A SOHUAA S718IRCHP<0.05). 2 JF AW £5, A&, E
ARRL AR §2 ZFHEY ALP gHdol] g8kg nXle RS
Z LERdCH, Qo R FHH T JHEY tikS SEHE AES)
U1 Agst 87171 o] Fojxor & Rolch EgH olE MatalTh
9 HE, MolETRI W HARIAL § SMx9 Tde 23 H
oko] HEA] U4E8FAE UERH & JEA0l AT g& A
TE |77 EQsliElel 4750, o Uobt gdA g8 ¢
ot Hagt 971 loelet Alsdrh

rr

AL ot

4 &

Rzrgol Al #711F AK8ol Zhstithe aEe 71 4ok
AMAEOl 22 E S, FEE H AFZAY MY EHol widh
AEO] O1FIR 1L Atk FF, BAML AHE, AR AEFHS
£ 228 A5l 0|82 YHHERE &2 A7 HE 5
E9 o] HHMEE AR ejo} SEAZFQ! hFOBlo| Fof uiQ}
o B, FrlgeREs a4 (ALP) B85S 23537 % 04
g ARlE o18dkd F83 Al F5 YoM SHE
ol Hish @29 2t 3] 2% | 718 RYeH, 48
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B9 Mok AL hFOBIY 17|d ol4batal d4 giol vl ¢

T & 55| 10 pg/nt, 100 ng/mero] &5 E7HE B, A}
’é‘ TolA SEETl vldh 10 we/mS HBTOl 7T
Hrk EARKL 3d oA SEHET ] BIS 1 pg/ne,
10 ug/ m AT FoAT 718 HIIIL, A4 3UTo
A SEhETol HIgh 1 pg/me, 10 pg/meS] HFTOA AT
E7HE Hich I8l1, ALP J4E ol&83 AlFolA tlxiol
Hlglo 48T 257 5718 B2 Bol 75, ABoAM &
o3t 5718 HArt

OlyI 2 BIE 75, BEAKL A, HMAE 23X
9 ALP gtdoll 9&& mXle AR UM, 0lE 0|83
o AYA 8 Yore g vt el AEfrt

0] =2 20004 ABNEY] ] Ao AsiA HE

FREd
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