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Effects of Cervi Pontotrichum cornu and Carthami semen on the
Experimental Osteoporosis Induced by Ovariectomy in Rats

Tae Han Yook', Jin Seoung Bae', Young Joo Kim', Dae Keun Kim,
IL Kook Jung, Chang Hyun Lee*

Department of Anatomy, 1:Department of Acupuncture, College of Oriental Medicine, Woosuk University

This study was carried out to investigate the effects of Cervi Pontotrichum cornu and Carthami semen on the
serum osteocalcin level, bone mineral density, bone trabecular area and cortical thickness index in ovariectomized rats.
Femal Sprague-Dawley rats were divided into 5 groups. Non-ovariectomized groups were divided into commertial diet
fed(normal group) and calcium free basal diet fed(sham operation group). Ovariectomized groups were divided into 3
groups, calcium free basal diet fed group(control group or ovariectomized group), 10% Cervi Pontotrichum cornu
supplemented diet fed group and 10% Carthami semen supplemented diet fed group. After 4 weeks diet fed, serum
osteocalcin level, bone mineral density, bone trabecular areas and cortical thickness index were analyzed. The bone
mineral density and bone trabeculae area were significantly increased by Cervi Pontotrichum cornu and Carthami
semen supplemented diet fed groups. The osteocalcin level was significantly decreased by Cervi Pontotrichum cornu
and Carthami semen supplemented diet fed groups. The trabecular area(%) in epiphysis of tibia was significantly
increased by Cervi Pontotrichum cornu and Carthami semen supplemented diet fed groups. The cortical thickness
index in distal diaphysis of tibia was significantly increased by Cervi Pontotrichum cornu and Carthami semen
supplemented diet fed groups. the alkaline phosphatase level was significantly decreased by Cervi Pontotrichum cornu
and Carthami semen supplemented diet fed groups. These results suggest that Cervi Pontotrichum cornu and
Carthami semen might have inhibitory effects on osteoporosis by increasing bone mineral density and accerelating
bone formation in ovariectomized rats.
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SHEES STl 8%, B, H4Y dHFolM 1 & C}. 20 g casein, 0.3 g DL-methionine, 55 g sucrose, 15 g corn
de 8 & Aon ARde BEE Mol ;g g dstA sl starch, 5 g corn oil, 3.5 g AIN-76 calcium free mineral(Americal
oM ALESHL UTH. Institute of Nutrition), 1 g AIN-76 vitamin mix, 0.2 g Choline

EAS AIEY Ak B2 FHES W, iz, ol bitartate, 5g cellulose, Z2]11Z A&alolE 7]2AIE 2lol2Y]
25, BRI, nhIME, estrone 501177 BiEMREIERC] U corn starch tHE2Z 10% 3 10% SIARLUE Sftol
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SS9 dg 9 XEaWt AReH, BT fAKE

Table 1. Composition of experimental diets. (Unit: g/100g)
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Y STMIAFE W7t UATHL S,
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oAl 283 FrlEEo) Bo] AREEE ffEF= B Ingredients

Basal 10% Cervi Pontotrichum

10%

= = = comu Carthami_semen
ERIERS G50l Aol Bimol MA=E IEAA Fimol 47 Casein 20 10 10
A =H, o]RAo] &2 L 4= A 5o BTEEY AFES DL-Methianine 03 03 03
gl 52 a5 a5k SR i
ol¥ic) FBES) oy A B e ATFRE K9, &7, % Corn ol 5 5 5
> 0l #mH"PES 0|83 SHo)EHE Wyt HITIEQOL T AIN-76 mineral m_\xz 35 35 35
B0l gliz AlRol Hrislol Lale QPR sl e mars 02 0 o
olofl AR= AEHOE SL 8 FriES Teo) 20 9 Cellulose 5 5 5
= /12480 520 Bat 2US 7Sl 477 Fojer O Poronen comy - 0 N "
osteocalcin®] S, TUE, T4FO WA, 214 H]FAS "’“AIN-76,a Amaerlcasne\mnst:tute of Nutriion
SPW AKEZS] Hels BES bt f9do] 7l Hish=
ool 2. Agler
1) EtiE8s 2¥
Am W e 484 EtiEE g =71 flglo 83 AE 100g8
0.5m¢9] chloral hydrateE ] FA nlER]7] & He
1 HgE Hol| 585 Zde e TE U5 Gk
1) 22 AFRE STIE 2ETH USE itk 1= 53
B22 AE 2002505 wiele] AR Y0 e Stk HEAIEE Aslod E 1767 FAR
Sprague-Dawley7ll @21 8218 LPAIRS} B £25] gk 7 L3 A ARE ® ©
WA A Byl AZA171 &, 3002)E 27 2ol 6nl24 w 2) ABSHE
Halo) 5ZOE LHro] AMSaIirt 2E dgTolA 48 UE 570 A58 58
2) AgE slod A EZ] HIHE Bl s

51 3) S x(bone mineral density) &5
= AE7MA "ol EFE iHE £ olBohAA] gt FUE
= £737](dual energy X-ray absorptionmetry:DEXA)Q! DPX-a

LHERoE, YAE BHE T2 YBIALE A § Lo (Lunar, USA)E 0l 83l & S8oiirt 1 7 ZE T
NE 71BAIEE S99 WaEA T (ovariectomized group), &F HF= 480 25 Fo) =1 gt & AsH vl
FHRE AAS & Dgo] Qi V1RAEY xA2Ue 0% H O
7V Z(Cervi Pontotrichum cornu supplemented diet fed group), 4) 2R FEE Azt
LEULE HAS & 250 Qs 7|1EAIE 23R} 2us YA EFolA 2 g A& f8iA &5 F
10% M 7VY3h T(Carthami semen supplemented diet fed group)z =22 3ol 28, o =2 } = 10% neutral
oZ U9k buffered formalinol] 297} 7l & 15 WHE €3]]
3) AgAol HlE 251 formic acid-sodium citrate H}ol) © 9071 B35}
(1) =23 S3A B2k A E F R FO £EE Al B4E Zekgnlg AR
B2 Mgl A8 52k} B3AH= A B0l TUBK Bay 2 Azhgydl dsia a2kl 206k 7m FAZ 229 29
712 BHSH % 300 mesh M2 ET3 BWES 324510 7] 2A} T SRS longitudinal sectiong A|AEIN L, AEY A
Foll 4014 AL8SITh ] ZVEE transverse sectionZ 6l H&E ¢X81 alcian
(2) Aol w2 blue-H&E @34g sl #E8IC)
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Combined cortical thickness: AB+ CD
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Cortical thickness Idex= — 1D
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(1) E&W osteocalcin g2t EH S rat osteocalcin ELISA
kit(BTI, USA)S A}23l] ELISA reader(SUNRISE, Austria)S:
AEsld HEBINC

2 €3y
phosphorus

alkaline calcium,
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phosphatase, inorganic
alkaline phosphatas, calcium %l

100101
sl HZoITt

inorganic phosphorus A]2¥Bayer, USA)S A 247

91 ADVIA(ADVIA 1650, Japan)Z 0]&

AR B4RRYHo g 24R(F-value)E
A1) BA] Aolof] thgl Fold BE(pat BE)
'i‘ ol 41 Duncan's multiple range testo]] 9]5lo] 7HY

a4 %

ol gl Fakd d8d

ol PIXl= %ﬂfﬂ% BESILAY F4aE, shamT, YAaF
Z Ao|gF Z(OVXE e HEDR),
UE AtTo 10% 42U S Hrkelo) AR

AIRE Alolgh F(s2idold) W HAEA & 4Eol fle AR
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g
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AN ZEREF) 2 79 MESY HEh= shamT
0] 211.847.5gd 1&1 246.3£11.1gO 7 OF 34.6g(16.1%)0] ZE7}51%3

701 WVAEATHOVX)S 240.4£10.2g001 4] 323.2+12.62,
2 OF 82.8g(34. 4%)01 7k WAl o 45719 X &9
3H= shamofl HIBl o 18.3%7} E71619iCh A8 F0] 2t
A10]2 234.5+11.2g0A] 305.4+11.5g2 F ok 70.9g(30.2%)0] &
7118, EFAA0IES 229.6:63g004] 299.2414.2g0F OF
69.6g(30.3%)0] E7told hZETQ! A Ao Hlgke] HE0]
}AAD"(Table 2).
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Table 2. The effect of Cervi Pontotrichum cornu (CPC) and
Carthami semen (CS) on the body weight of ovariectomized rats

it
Groups “za;e?g‘;htt)(?gy FJvr]e?g]h??gd)y ChangeefSh%)bOdy
Sham 211875 2863111 %6
OVX 24044102 230126 88
CcPC DUEE12 30544115 709
CS 209663 29924142 696

1. Values are mean + SE : n=6: " p <001

2. FHE0 M3l

27 AA9 2URY Mske UE
BE 303 HATES 271.8405ng/ carclPOL) LE0] SoiUA
e X188 Foish shamTol -]“ 261.2+0.4mg/ cr 2A] Afatoll
Higtet 10.6mg/ o e SUE7} ZAA6HAC Q o] E0IUA 0%

o] EAUE FHL A

9] Hal= sham?'oﬂ BI5Hd 4.4mg/cnf§§
T Zasiitt. é;’?é—\—f% =ZHA10] 2 282.040.5mg/ cro| AL &
SRR o] S 261.80.6mg/cr O =A] HETQ! wWadxwol ol
sl 394 UA E715I-cHTable 3).
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Table 3. The effect of Cervi Pontotrichum cornu (CPC) and
Carthami semen (CS) on the bone mineral density of whole body in
ovariectomized rats

Bone mineral density

Groups (ma/ )™
Normal 271805
Sham 2612404
OVX 256.8+06°
CPC 282005
S 261.8+06°

1. Values are mean £ SE : n=6: " p 001

3. 439 2 BUE BT WA

A3 29 BNR BAFY BH HIBS UAE AAGHA
052 shamTS 464:32%01RCM(Fig. 1, 2) FAS MAT

OVXTE 263:25%Z A (Fig. 3, 4) YAE XS 70] shamT
ol vgled 01%FT} Zaslol EASHOT A% UAS
Bk YAE AAS & 521S 2old T2 43.5:1.7%01UL
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(Fig. 5, 6) E3AIA0]F 324+21% Z X (Fig. 7, 8) thET]
(Table 4).

AZAZ sk Folg A E7H6IA

Flg 1. Tibia of sham group(H&E Fig. 2. lela of sham group
stain, x50). Trabeculae(arrow heads) (alcian blue stain, x50). Trabeculae
of proximal diaphysis was well (arrow heads) of proximal diaphysis
developed. EP, epiphyseal plate. was well developed. EP, epiphyseal plate.

F|g 3 lela of control group F|g 4 Tibia of control group
(H&E stain, x50). Trabeculae (Alcian blue stain, x50). Trabeculae
{arrow heads) of proximal diaphysis (arrow heads) of proximal diaphysis
was disappeared and showed widening was disappeared and showed widening
of marrow spaces. EP, epiphyseal plate. of marrow spaces. EP, epiphyseal plate.

Fig. 5. Tibia of Cerw Pontotrichum Fig. 6 Tbla of Cerw Pontotr/chum

comu  group(H&E  stain,  x50). cornu group(Alcian blue stain,

Proximal  diaphyseal trabecular bone x50). Trabeculae (arrow heads) of
volume and trabecular rumber(arrow proximal diaphysis was disappeared
heads) were increase compared to the and showed widening of marrow
spaces. EP, epiphyseal plate.

control group. EP, epiphyseal plate.

EP

1
§
W ath X ) ,
Fig. 7. Tibia of Carthami semen Flg 8. Tibia of Carthami semen
group(H&E stain, x50). Proximal group(Alcian blue stain, x50).
diaphyseal trabecular bone volume Trabeculae(arrow heads) of proximal
and trabecular numberlarrow heads) diaphysis  was  disappeared  and
were increase compared to the control showed widening of marrow spaces.
group. EP, epiphyseal plate. EP, epiphyseal plate.

4. ZF A9 VR 97 F HIEA e
AT A9 FURESTH 3] A RE)0M HH
IAZ HEX e shamFolA= 028420.0010]191 01 UAA

P
bt
2

87 ZrigE Bl vxlE gt

Aol A= 0.26420.003C 241 shamoll HIGl ZtAasieich 4
BTl =zRo|Fol A 0.336:0.0020]F 1 EdFRIAI0] oAl
E 0.289:0.0032.24] thRTQl WAEAITl Hlsle] Fojd /U
7’” —?5:“7]’01',\;\ (Table 4)

Table 4. The effect of Cervi Pontotrichum cornu (CPC) and
Carthami semen (CS) on the trabecular area in proximal diaphysis
of tibia in ovariectomized rats

Groups Trabecular ara(%)™
Sham 454+32°

OvX 26.3+25°

CPC 435417

CS P4+ 1°

1. Valugs are mean £ SE: n=6; * p001

5. &&U osteocalcin®] H3}
AU osteocalcin®] ¢2F2 sham?0] 46.8+3.2ng/ml0]XA
AR O] RO E 134.043.2ng/ ml © ZA] shamTo]
HloPOﬁ HETONA  B7I8IGEE 48wl mZRlolTolM =
62.5+1.6ng/mOIAL ZSPAMA]olFoAlE 118.1+3.2ng/ me S ZA]
VAERHTO! thRo) ulgkd o A Z481%3rHTable 5).

Table 5. The effect of Cervi Pontotrichum cornu (CPC) and
Carthami semen (CS) on the cortical(distal portion of tibia) thickness
index in ovariectomized rats

Groups Cortical thickness index*

Sham 0.284+0001°

OVX 0.264+0003°

CPC 0.336+0.002°
cs 0.289+0,008°

1. Values are mean £ SE: n=6:* p (001
6. DEHU thAKIES] #H3)}
g3 alkaline phosphatase®]  @gl2  shamTo}

367+14.5U/L0IR e thEFAl = 112.6+35U/LEZA] shamT*
ol H1B10) ZHABIIEE AB el H7balo)Rol A 64.2:46U/L
Ol BIRRIOITOIAE 732+31U/LEA dAEAZel o

ol gt 7Y UA LB Table 6).

Table 6. The effect of Cervi Pontotrichum cornu (CPC) and
Carthami semen (CS) on osteocalcin level of blood serum in
ovariectomized rats

n
Groups O(?Sj’fnﬂf*
Sham 468£32"
ovX 1340£32°
CPC 525¢16°
s 118.1£32°

1. Values are mean + SE i n=6: " p <001

Table 7. The effect of Cervi Pontotrichum cornu (CPC) and
Carthami semen (CS) on blood serum in ovariectomized rats

Groups A\kame( UD/hLo)§Phatase ((‘,fglswgln)w \norgar(wr\n(; /pdr;?iphorus
Sham 36.7£145° 1042057 1062047

OVX 1126+35° 994+06™ 746404

CPC 64.2+46" 990£04%° 624203

s 732431 10024057 566£0.3"

1. Values are mean £ SE i n=6: " p (001
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DPX- a(Lunar, USA)& O]
oAl ol Edie 38
271.8+0.5mg/ a0 S1L1 ZHE0] COi =
hamiFoll A 261204/ e 24 E 4ol HISk 10.6mg/
UG 7 ZABIC) Dol BOIUA @&
IR 22 256.810.6mg/ o ZA] WHAEA O] 95k
H3l= shamTol] B8] 44mneg/ BT ZABIGH oL
=702 282.0+0.5mg/ cro1 Y L
8+0.6mg/ et CZA] ATl HAEA T gl 794 %711
sﬂo}M . B3] =714]017S OVXZol HIslod 26mg/en7} &7
3l s ARG SlFolMe FULE XS E7HKIZ ir/}

Faugere =92 Ho| UAiaS FHEFMH uIZo mZZY

Zao| Zashl AAEZAE Tt 7728 g 23 HlT
7183 g ZAjole] vlEo] o*o@%r/h‘l 5131, Cauley &
S EA HEFEY BT Z
A=l thal & 2ol vld oHE%%(%ﬁZF)OI
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WAZH FHOVX)0] sham FEEE 79)d
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AU osteocalcin®] 57} Eobd ZaM9) AEZ o)8FC.
2 A3l AW  osteocalcin® @RI shamito]

46.8+3.2ng/mOIR I FAZATQ tHETAE 134.0+3.2ng/
meQ.2A] shamFoll H]5lod thEFelA] E71510ick 2ot 48
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118.1+3.2ng/m¢ Q.24 FAEM TR hETol HIsle] Fald U Hzisld Alo|gh E tHETo] Hlgle =243 S3AE Aloleh
Al Zdasieict oA Fot29] B8g HIAA FFE8=

Alkaline phosphatase
obd| Zoll EAGH =A4Fel v F7|& FA
0} ZMgHo] gulsiA A w dEudA F9E UA

ZrlEE SNEY 259 983 AFIY. 2 4yl ¥ 231 53
W alkaline phosphatase®] $}2F2 shama*0] 36.7+14.5U/LOIR]
On} BIETZIAS 1126:35U/L2A shamFol HI5I] 243t 1 BHEBUIARKEL BOHBE. A, NS pp 1, 4, 2729,
Qrk. It ASF0l =210 oA 64.2:4.6U/LOIRIT & 63-64 1991.
Sixjalo]Zol A 732:31U/LEA ULBHT T b] 2 AEY. BESZ0 WA NE AE AN
st Fad YA Zasidch 31(1):11-14, 1988.
A FUE, A 29 SUE S4aF HE, 023 . Fgonsls]. Agelvgt Mg, ASER], 17133136, 19%.
S X]4>, osteocalcinX} alkaline phosphatase®] & 3= 4, vtAol, o|QEl, vln|d, o1&, AT A&, JIEHYE p

rek ofol
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SAMIOIZEINE H7kilo] Fol AA FrhaE B0l
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