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Effects of total coumarins of Cnidium monnieri on bone density and 

biomechanics of glucocorticoids．induced osteoporosis in rats 
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AⅡu： r0 evaluatethe effects oftotal coumarinsfrom 

dried fxuits of Cn／&'um 嗍 ／er／ (TCCM) oll 

山∞coI6o0ids(Gc)．induced osteopo~ (OP)in 
rals， ⅡcI1j_0DS：Singlephoton absorptiomeaic and 

biomechanical character ineasur~~ of觚 urs were 

used．REsIIII1S：．I11ebonedensity(BD)illdio~in 

irmramal，middle，aad distal seJ in 0C group 

weIe de 粘ed by 12％ (P<0．05)，14％ (P< 

O．05)。and12％(P<0．0S)，respectively conWal 
group． ．I11e BD oll proximal， middle， and distal 

segmentsinGc．硎 groupweIeincreased by26％ 

(P<0．01)，34％ (P<0．01)，and 31％ (P< 

0．o1)．respectively Gc grtmp．T】】e biomech~cal 
competence in femoral mi ddle segments in GC group 

tended to decrease 坩 mnWal group． In 0C．TO口Ⅵ 

group， the torsional sl~ gth， energy， maximal 

torsional angle，and rigidity were hlereased by 15％ 

(P<0．05)，32％(P<O．0S)，14％ (P>0．05)， 

and13％ (P>0．05)，respectively w 山eGc group． 

C0NCLUS卫0N： To口Ⅵ not only preveated 

ghr．om rtieoids-indueed 0s l0∞凼 but also inemased 

themmional啦陀ngth offe111tll~in rats． 

We have previously rCorted that the 

glueocorticoids(02)．induced skeletal histomoq0ho． 

r【Ietric changesin SD 含rats，includingthe amount of 

cancellous and cortlcal bone mass and 山dr structural 

architectureL ， ．and that total COlUllarillS from dried 

fruits of Crdd／um monnieri(TCCM)prevented GC． 

induced bone lT1asS loss by using bone 

histomorphometric techniqueL ． However．there has 

been no report oD the bone density (BD) and 

P 瞰  p呲ed by lhe National Naml~ sc 髓 Fot,ndation of Cb ， 
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biomeehanical effects ofT0口Ⅵ onGC-induced skeletal 

changes． To evaluate~ ively the effect of 

TCCM in preventing GC-osteoporosis (OP)， we 

would observetheBD and biomeeh~ cal characteristic 

effect of T0口Ⅵ on prednimne-induced OP in rats by 

using single photon absorptim'netry and SWD-10 

materialtestmachine．so asto provide reference dam 

for exnloitafion ofthis new drug． 

brIl臣s n nis0l acetate，5 nag／tablet(9~907)， 

produced hy只蛆加】a 删 r~cmry of Affiliated Hospital of 

0Ⅲ咖 MedicalCollege． Cnidt'~nmonn／eri(L)Cuss ∞ 

b0IIg【lt frc~l ~aanjiang Medicinal Crops cⅡpo删 ∞， 
Guang6ang． Consulted the relevant documents ．TCCM 

was extracted dried b of 0 nsTmueri(L)Cuss by 

using 瓤鲫bane exlract method in 【 paIt Iem of Ch日nisⅡy， 

GtmngdmgMedicalCollege，andits y d 4．4％． TC 

amsimed mainly of 7 eonstituents： omhol， palffl~iOll acid， 

x．出】IlK札嘶n，xanthe~xol，anolsoi~eratorin，~ ratoan．and 

bergapten ．Inthei~esem study，T(3t2d crystalswas百venig 

20IIlg‘l=g～，which caxesl,c~edto crude dxugs 5 g。l=g。。 
lnstrmnent~ SD-1000 血 gk photon abso mr ry with 

rad~>aclive s l Am． which ∞ made in aeijing 

G。0l0gIcal Research Institute of Nuclear b血g时， for 

nleasureraent of bone density． SWD-10 electronic universal 

material testing machine was made bY C~mgehtm Testing 

MachineGroupCo，China 

lt如 Sl~ague-Dawley(sD)rats，24 0 of3-mom~old 

and weigr~ 340±6 g( gd0ng Animal Expcrimen~ 

Ccmur)，were acelimat~l妇 1 wk w raad~ y 

dividedinto 3 0I s：(A)cona'ol group was昏v∞ ig nccmal 

saline 2 mL’l=g～，(B)GC-OP group was glven ig 日nis∞e 

ar．．ctatc 4．5 mg’l=g～， ∞ a wk，and(c)TCCIVl 删  

groupwas百Ven 。dnis0∞ as groupB p TCCIVl 20 Ilg。l=g 
。

d～ ig．6妇 s a咄  rats were housed at25℃ and 

allowed a嘣 s to wa衄 and food (Animal Center of 

C,u~gdongMedical Cortege)． rats weighed w~ekly 

andthe vohli／le ofthe l曙Ⅷ a由usted accordingly． 

M easuremeul~of肋 and bi饵n筐h田 After90 d． 

妞 ferm~s哪 stripped of nmsc／es and Maced in l0 ％ 

phosphate-lxlfferedformalin(pH 7．2)h 24 h，andtlallSf~  

Io 70 ％ ethano1． Then，3lines懈 drawn：A linew鹆 drawn 
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at 6ae di s ofthe basis o1)kssetttochanterinproxin~ femur； 

B line was drawn at the pmximalis oll the Da IIar sL吐f ∞ in 

mstalfemur；and C lim was drawn ~tween A and B lines． 

'lhe 3 性 line was scanz~ tmmver．oety 3 tunes using sirIgle 

DIⅪ【0Ⅱabsorpficoelry． Bone mineral co／gent and bone dlh 

were obtained and BD was calculated by coml~ter coupled II 曲 

gle photon abmq~ mtry Afterthatt 2∞ds ofthefemurs 

we e! (blil__k：1唧 l c强×1 c如j h⋯v l；⋯a,lirl! y! 

rm吐I of se]f-coagulatio． (Shang~ Tooth Material 

Factory，9299)and pĉvdery Im山yl metlm~Tylate of self- 

coagulation( Oral Cavity Material 【ory．the Second 

Mediea[u丑i ty of sban曲a】，8811 )． The embedded bulks 

were pl删 in SWD-10 material testing machine coupled to a 

eompumr and carded out twisting until they fra删  

tcrsic*-angle clJa-v~andflaeindices ofmechalfics welt：give． 

cc*ntmter． 

B．岫向Ied瑚 盘 par皿 e衄s Torsional streng~(‰ ) 

refleemdthe Ioad amaount ex刳ted Oil the material when it was 

destroyed． Maximal torsional a~gle ex ssed the deforrnatic~a 

angle 。 before the material was 6~troyed They 

indicated the ability
．
of bone mlti-defoxoation and tenacib, 

Rigi (k)was exlxessed by slope of elastic range cllrv~and 

detennh'~l bony hardness 勘e【 (W)reflecu~ the energy 

sttxed before 6ae n nl把 was destroyed and the 珊 of the 

ability ofmaterial istil】窨 m  0Il 

f~atis6eal棚m 瞄 Dam were exp~ssed且s ± and 

∞ paI耐 with Dmme~ f·t The ％ Ⅵas calcula~ from 

2／ x100一]00． 

暑E II腮  

Body weight At the end of experiment，the 

body weight In~ntrol，GC，and GC-TCCM group 

we~e 375 ± 37 g，364± 24 g， and 371± 32 g， 

reslx~fively． There was no sigrfificant diff Iloe 

betweenthe 3 groups． 

BD InGC group，the BD in proximal，middle， 

and distal segments offemurswere decreased by12 ％ 

(P<0 05)．14％ (P<0．05)，and 12 ％ (P< 

0．05)，respectively，in c0l1】pads0n to control group． 

The BD o1"1 proximal，mjddle，and distal segments in 

叮 1℃CM group were increased by舫 ％ (P < 

n 01)，34％ (P<0 01)，and 31％ (P<0：O1) 

respectively．comparedwithGC group(Tab1)． 

Bionmchanieal characters InGC group．the 

biomechanical characters in femoral middle segments 

t~n．ded c n一吐 嚣ase：the 船 ， l s咖 础 ，d-em 血 

torsional angle，rigidity，and energy were decreased by 

7％ ， 8 ％ ， l4％ ， and 13 ％ ， respectively， in 

compm mn with control group． InGC- 3aⅥ group． 

恤 ∞商on出 su'en~ ．energy．葡 tc,rsional 

angle，and rigidity increased by 15％ (P<0．05)． 

32％ (P<0．O5)，14％ (P>0．o5)，andl3％ (P 

>0．05)，respectively。comr~red with山e GC group 

b1)． 

Dls(=USsI蜊  

Ourfindings showedthatwhen6C was usedfor a 

long time，the BD ．m proximal，middle，and dist,-d 

segments of femora significantly decreased in 

Tab1． Bone density[珂旧=／Bw (g／an2)]and bi~medaanieal garameter~of t-at femurs after Gc and Gc+IX~CM 
蹴 皑 嗽 ． ±s． >0．os， <O． 锩 c锑 缸 l̂； >O．嬲 ， <O．n5． <O．Ol GC． 
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comt~rison with control group． On the other hand， 

TCCM tre,~ted group can arrest GC—induced BD loss． 

Eventhoughthe BD in three segments ofTC~TVl group 

increased over to control groIlD leve1． These resul~ is 

consistant wi山 山e previous bone histomorphmetric 

reportt by our lab
．

However． it should be 

emphasized that the BD measurement can’t thvide 

cancellous and cortical bone，but its best advantage is a 

non—invasion method and very easy to do． W e caIl 

take bone out of the body to do and also do in alive 

rats，helpus to know the dynamic changesan d giveus 

a quick tendencyL ’ ． 

Our Silldy also —her confirmed that ability of 

bone antideformation and its tenacity also declined 

slightly in GC group．These results suggested that the 

architecture of bolle changed due to iIs organic and 

inorganic constituents lost，and also showed a similar 

change to the previous report by Ding et a1． 

Thereby．it is understood that the patients receiving 

large doses of gluco corticoids wou ld result in fractures 

easily． On the contrary．in theGC·TaaⅥ group had 

a striking increase of the bolle anti-deformation and a 

pronounced reinforcement ofthe bolletenacity，so the 

anti—tortional strength and energy significan tlyincreased 

by b ％ and 32 ％ ， respectively． Thus ， TCCIVl 

which showed estrogen—like effectE 0】could effectively 

sl~'engthen the abitity of bone antitortion because it can 

increasehone formation through reinforcing activity of 

osteoblasis and decrease the bone resorption through 

depressingthefunction ofostooclasis，an d keepfracture 

from be ing happened accordingly． 

However．thereason why no differences behveen 

GC and control grouDiIl山eindices ofbiomechahicsis 

not clear． It wi】】be  lm】er studied in the future 

whether 山e drag d0se was not used sufficiently in 

expe riments or other reasons 

In sutmnaIy，our results suggested that TCCIVlbe 

a potentially useful agentwhich not only could reverse 

prednisone —induced bone rllass lOSS．but also incre 

山eanti．torsionalmength offemursinmrs． 
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骨密蔚 畦 物力 能的影响 琊 - 
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目的：评价蛇床子总香豆素(1D )对糖皮质激素 

(oc)致太鼠骨质疏松的骨密度(BD)和生物力学 

性能的影响．方法：24只3月龄台SD太鼠，体 

重 34O±5 g，随机分为对照(A)组、GC(B)组和预 

防(c)组，B和c组均喂醋酸泼尼松4．5Ⅱ惶·】【g_。， 

每周 2次；C组还喂 "IO2M20 mg·】【g ，每周 6 

次． 持续 90 d． 结果：B组(与 A组比较)太鼠股 

骨近、中和远段 BD分别减少了l2％、l4％和 

l2％；C组 (与 B组 比较)BD则分别增加 了 

26％、34％和3l％．c组(与 B组 比较)股骨的 

扭转强度和能量分别增加了 l5％和 32％． 结 

论：TCCM除能防止 GC所致骨量丢失外 ．还能增 

加其抗扭转强度． 
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