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摘要 ：目的是以碳酸酐酶 Ⅱ (CAⅡ)为靶点筛选其抑制剂 ，以期寻找抗骨质疏松活性样品。 

实验是在 96孔酶标板上对来源于 178个科 、608个属 、1020种动植物 2919个提取物或分离 

部位样品在 CA-I]模型上进行了批量筛选。结果表明在 10 t'o／m]浓度下发现了来源于 4o个 

科 、61个属 、72个种的 100个样品有活性，其中 5个样品的 I 小于 2．50 t'o／m]，22个样 品 

的 I 在 2．51～5．O0t'o／m]范围 ，73个样品的 I 在 5．01～10．O0t'o／m]范围。通过以上工作我 

们认为以碳酸酐酶 Ⅱ为分子靶点的体外筛选方法稳定、方便、快速、微量、有效，特别适 

用于天然产物的抗骨质疏松活性筛选 。 
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2919 r~ aet or矗a(舡on samples prepared from plants and animals belonging to 178 fltlnili~。608 genera 

and 1020 speci鹤 tested on eal~llic aIlIIy 11 bioa．．~ay(CA-l／)in 96-well mierotiteqaat~．Finally 

100 sal ，which belong to40flmlili(~，61 genera and72 species，showedinhibitory activity at10 IId， 

in which 5鲫砷 les showed I at= <2．50 IId，22鲫砷 les showed I at 2．51—5．O0 IId and 73 

鲫 showed I at5．O1—10．0o IId．It is indicated that this／n．d~ro biopsy is eom,enient，8~ )le， 

Iapid，sensitive and effective in searching for枷 0sIe0p0r0tic activity saln I鹧from natural s0ur懒 ． 

Key w ：Antiosteoporotie activity screening；Carbonic aIll1y(Imse 11(CA 11)；Natural plDcIIlcts；Ex- 

ts： Fractions 

Osteoporosis is one of important diseases caused by the imbalance in bone skeletal turnover be— 

cause bo ne resorption exceeds bo ne formation．Bone resorption is the unique function of the estenelast 

so that dysfunction of the osteoclast by Bone inhibitors may be showed andosteopomtie activity．The 

estene last is a specialized macrophage polykaryon which is formed from the macrophage through deter- 

mini on， proliferation and differentiation stages that are up-regulated by PU．1，M—CSF， RANKL， 

c-fos，NF~：B，PTH and down-regulated by OPG．Bone resorption by the estenelast divides into polar- 

izfl~on and resorption stages that ale affected by 鲫 ，TRAF6，c-Src，Carbonic anhydrase II，H 一 

ATPase an d Cathepsins， in which鲫 ， Carbonic anhydrase II， H 一ATPase and Cathepsins may be 

8olne attractive targets for anti-osteoporosis therapy(Teitelbaum，2000)． 

Carbonic anhydrases(CAs，EC 4．2．1．1)ale zinc enzymes which catalyze the reversible conver— 

sion of carlⅪn dioxide and water into bicarbonate and protons：C()2+H20 <===>HC03。+H ． 

In mammals there ale seven isozymes i．e． CA I， CA II， CA m ，CA IV， CA V， CA VI and CA VI1 

which have different tissue specifieities and probably varying physiological roles． In humans， CA II is 

abundant in estoeoclasts and an essential enzyn~ in bone resorption by esteoclasts，which is a zinc eilzynle 

of si,cle dlaiII polypeptide with about 30 0[30 Da rmlecular weight containing about 260 arroyo acid residues 

( 印iID a／，1989)．After formation of ruffled border bone resorption depends on the secretion of pro- 

t【舶s and lysesomal pmteinases l osteoclasts into the extmcellular microenvi 

tom ale generated by CA  II and actively transported by the proton岬 driven by vacuolar-type H -~il'- 

Pase at the ruffled border into the lacuna．Now several studies suggest that CA  II inhibitors，such as ac— 

etazolamide，inhibit bone resorption in vivo and in vitro(RousseHe et al，2002；Ohba et al，1996)． 

In this paper we describe testing of natural extract or correspo nding fraction samples with the CA- 

II bioassay in order to discover new antiosteopomtic activity samples from natural products． 

Materials and meth(Ms 

Materials till iWnmlmts Carbonic anhydrase 11(CA Ⅱ)，p-niuophenyl acetate(PNPA)，acetazolamide and 

3-[N-Morpholino]propanesulfonic acid(MOPS)weIe purchased from SIGMA．Other reagents and solvents used in the 

experiments ale 0f biologica1．analytic and reagent states ． 

2919 sal tested a e】血acts or |c s prepared from plar吐s and animals bEd0IlgiI1g to 178 f／mlilies，608 genera 

and1020 species． I a a part 0fthe s明】plelibrary 0fthelab．for Screening withinthe StateKeykIb叫al唧 0fVt~,o- 

s乜y andHam BesourcesinWest China，Kunming hl tute 0fB衄  ，ChineseAcademy 0f Sciences，China． 
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SW_L3"RAmax 34096-well microtiterplate readerfrom Molecular Devices(USA)was used for end point me．asurement． 

sl唧 Ie P／ 20mg sample ofextracts orfractionswas dissolvedin2mlofMe2SO as sample stock solution 

(10 mg，nl1)．1he final concentration of sample for pre-test was 10tcJn~，in which 5 sample solution(diluted to 200 

tcJml by addil【lg Me2SO )was added to microfiterplate wells as appropriate． 

CA-II bi珊 眄 Five Me2SO solvent was distributed in Blank webs(BI)and Substrate wells(Sub)．Five 

sample solution was filled in Sample wels(Sam)and Sample Blank wells(Samb)．Five 100 tunol／L acetazolamide 

solution was added to Control webs(Con)．Ninety-five 50 mmol／L MOPS buffer mixture(pH 6．9)were added to 

Blank wells and Sample Blank wells，and sixty 50 mmol／L MOPS buffer mixture(pH 6．9)were added to Substrate 

wells，Co ntrol wells and Sample wells．Thirty-five bioassay mixture， which contains 25 of 6mmol／L PNPA and 10 

0f 1 tmml／L CA I1 were added to Substrate wells， Control wells and Sample wells．After incubation at 25℃ f0r 2 h 

OD values at 405 am were measured by a micmtiterplate reader． 

Sample testing was divided into three steps：1)Pre-test：Samples were screened in one well at the concentration of 

10t~／na．Stmples with≥40％ inhibition at 10 II11 were selected for Folow-up test；2)Follow-up test：Samples 

were screened in duplicates at a concentration of 10 II11．Samples with~>50％ inhibition at 10v#ml were selected for 

Evaluation-test；3)Evaluation-test：Samples were screened in triphcates at four concentrations of 10．00，5．00，2．50 

and 1．25 t~／na．I ( II11)of active samples were calculated usiI1g the following forl[nula, 

． ，、 ConcentrationL(In一50 )+Concentrations (50-1L) 

lt．~o ———————— ■—————一  

Templates of Pre-test， Folow-up test and EvMuafion-test are presented  in Figs．1，2 and 3． 

1 2 3 4 5 6 7 8 9 1O 11 12 

B1 Sambl Samb2 Samb3 Samb4 Samb5 Samb6 Samb7 Samb8 Samb9 Samb10 Sambl1 

B1 Sam1 Sam2 Sam3 Sam4 Sam5 Sam6 Sam7 Sam8 Sam9 Sam10 Sam11 

Sub Sambl2 Sambl3 Sambl4 Sambl5 Sambl6 Sambl7 Samb18 Sambl9 Samb20 Samb21 Samb22 

Sub Sam12 Sam 13 Sam14 Sam15 Sam 16 Sam17 Sam18 Sam19 Sam20 Sam21 Sam 

Sub Samb23 Samb24 Samb25 Samb26 Samb27 Samb28 Samb29 Samb3o Samb31 Samb32 Samb33 

Cof" Sam23 Sam24 Sam25 Sam26 Sam27 Sam28 Sam29 Sam3o Sam31 Sam32 Sam33 

Con Samb34 Samb35 Samb36 Samb37 Samb38 Samb39 Samb40 Samb41 Samb42 Samb43 Samb44 

Con Sam34 Sam35 Sam36 Sam37 Sam38 Sam39 Sam40 Sam41 Sam42 Sam43 Sam44 

Fig．1 Template for Pre-test 

1 2 3 4 5 6 7 8 9 1O 11 12 

B1 Sub CoN Samb7 Sam7 Sam7 Sambl5 Sam15 Sam15 Sam b23 Sam23 Sam23 

B1 Sub CoN Samb8 Sam8 Sam8 Sambl6 Sam16 Sam 16 Sam b24 Sam24 Sam24 

Sambl Sam 1 Sam1 Samb9 Sam9 Sam9 Sambl7 Sam17 Sam17 Samb25 Sam25 Sam25 

Samb2 Sam2 Sam2 Sambl0 Sam10 Sam 10 Sambl8 Sam18 Sam18 Samb26 Sam26 Sam26 

Samb3 Sam 3 Sam3 Sambl1 Sam 11 Sam 11 Sambl9 Sam19 Sam 19 Samb27 Sam27 Sam27 

Samb4 Sam4 Sam4 Sambl2 Sam 12 Sam 12 Samb20 Sam20 Sam20 Samb28 Sam28 Sam28 

Samb5 Sam5 Sam5 Sambl3 Sam 13 Sam 13 Samb21 Sam21 Sam21 B1 Sub Con 

Samb6 Sam6 Sam6 Sambl4 Sam 14 Sam 14 Samb22 Sam22 Sam22 B1 Sub CoN 

Fig．2 Template for Follow-up test 

A B C D E F G H A B 
C D E F G H 
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1 2 3 4 5 6 7 8 9 10 11 12 

B1 Sambl1 Samb12 Samb13 Samb14 Samb31 Samb32 Samb~ Samb34 Sarnbsl Samb~ B1 

Sub Sam11 Sam~2 Sam13 Sam14 Sam31 Sam：~ Sam33 Sam34 Sams~ Sam52 Sub 

Sub Sam11 Sam12 Sam13 Sam14 Sam31 Sam：~ Sam33 Sam34 Sams~ Sam52 Sub 

Sub Sam11 Sam12 Sam13 Sam14 Sam31 Sam：~ Sam33 Sam34 Sams~ Sam52 Sub 

B1 Samb21 Samb22 Sarab23 Samb24 ~ mb41 Samb42 Samb43 Samb,~ Samb~ Samb5‘ B1 

CoN Sam21 Sam22 Sam23 Sam24 Sam41 Sam42 Sam43 S8m44 Sam53 Sams4 Con 

Col3 Sam21 Sam22 Sam23 Sam24 Sam41 Sam42 Sam43 Sam,~ Sam~3 Sam54 Con 

Con Same~ Samzz Sam23 Same4 Sam4~ Sam4e Sam43 Sam,M Sam53 Sams4 Con 

Fig．3 Template for Evaluation·test． 

Results and Discussion 

Screening of 2919 samples 2919 samples were screened in Pre—test on 67 96一well micmtiter— 

plates and samples were selected for Follow—up test with ≥ 40％ inhibition． 805 samples were 

screened  in Follow-up test ON 29 96一well microtiterplates and 192 samples wefe selec ted  for Evaluation- 

test tll≥50％ inhibition． 192 samples were screerled in Evaluation—test on 39 96一well microtiter— 

plates and 100 samples showed inh ibitory activities on CA II．Hit rate of active samples is 3．43％ ． 

Five samples showed IC50 at less than 2．50 tcCn~，22 samples showed IC5o at 2．51—5．00 tc,／n~and 

73 samples showed IC50 at 5．01—10．00 tcCn~，respectively． 

Ac~vity—sample source relationship 2919 samples of extracts or fractions were prepaIed from 

plants an d animals belonging to 178 families ， 608 genera an d 1020 species ， notably， plants from 

Anno~ ， Compositae， Euphorbiaceae， l_abitae， Liliaceae， Papilionaceae， Ranunculaceae， 

Rosaceae， Rubiaceae， Rutaceae an d Umbelliferae． 100 samples ， which belong to 40 families ， 61 

genera and 72 species，showed inhibitory activity at 10 tcCn~，notably，samples from Boraginaceae， 

Celastraceae， Dilleniaceae， Euphorbiaceae， Geraniaceae， Lauraceae， Moraceae， Palmae， Papil— 

ionaceae，Pinaceae，Polygonaceae，Rosaceae，Saxifragaceae，Vitaceae(Table 1)． 
Table 1 Plant Family and GellllS distribution of active samples． 

A B C D E F G H 
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Carbonic anhydrase II(CA II)catalyzes the hydration of carbon dioxide and ester such as p-nitro— 

phenyl acetate(PNPA)，in the latter which produces yeUow P—nitrophenol(PNP)that Can be detected 

quantitatively in the micmtiterplate reader at 405 Bin． OD value decreases if certain samples inhibit 

CA Ⅱ reflecting a reduction in PNP liberation． 

After screening 2919 samples we found that the in-vitro bioassay(CA —II)described above is a 

convenient， stable，rapid， sensitive and effective model in searching for an tiosteoporotic activity saln— 

Ces from natu~ sources． 
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