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SSeerrvviicceess
PalindromX is a Biotech company based at the University of Liverpool.  We offer a wide variety of services
including the following assays:

AA..  OOsstteeooccllaassttooggeenneessiiss..

Osteoclast precursors are seeded onto glass cover slips and allowed to differentiate into multinucleate
osteoclasts.  

BB..  AArreeaa  ooff  rreessoorrppttiioonn  bbyy  mmiiccrroossccooppyy..

Osteoclast precursors are seeded onto dentine discs and induced to differentiate.  Once mature, the
osteoclasts can be treated with test agents over a period from one to seven days and the amount of
resorption determined by reflective light microscopy (5).

CC..  MMeeaassuurreemmeenntt  ooff  CC--TTeerrmmiinnaall  TTeellooppeeppttiiddee  ((CCTTxx))

C-Terminal Telopeptide (CTx) is a breakdown product of type 1 collagen that is produced specifically during
bone resorption (6). Resorption in vitro can be quantified by measurement of CTx released.

FFoorr  ffuurrtthheerr  ddeettaaiilleedd  iinnffoorrmmaattiioonn  oonn  tthhee  sseerrvviicceess  ooffffeerreedd  bbyy  PPaalliinnddrroommXX,,  
ccoommpplleettee  tthhee  eennqquuiirryy  ffoorrmm  oovveerrlleeaaff  aanndd  ffaaxx--bbaacckk  ttoo  ++4444  ((00))  115511  779944  55551177

IInnttrroodduuccttiioonn

PalindromX offers a custom in vitro bone

resorption assay service that is available to the

pharma and biotech industries and to other

researchers.  PalindromX scientists and technical

staff have many years experience in developing,

undertaking and modifying in vitro resorption

assays and we are always willing to discuss the

specific needs of customers.  Our clients include

large international pharma and several biotech

companies 

The standard assays that we offer are based on the

bone slice/dentine disc assay in which osteoclasts

excavate authentic resorption lacunae on calcified

substrates(1-3).  We routinely offer this service with

human osteoclasts derived from peripheral blood,

but assays using osteoclasts from many other

species can be arranged.

BBoonnee  RReessoorrppttiioonn

Bone resorption is brought about by osteoclasts,

large multinuclear cells formed from the fusion of

mononuclear precursor cells of haemopoetic origin.

The state of the art technique for investigating

bone resorption in vitro is the bone slice / dentine

disc assay in which osteoclasts are seeded onto

resorbable substrates and the excavation of

resorption lacunae is measured.  This system has

been used extensively to investigate the regulation

of bone resorption and is now the "gold standard"

bone resoption assay. Mature functioning

osteoclasts can be isolated directly from bone of

many species.  However, the recent discovery of

receptor activate for nuclear factor kappa-B 

(NF-FKB) lidened (RANKL) has the fundamental

factor in inducing osteoclast formation(4) has led to

the development of

techniques for

generating human

osteoclasts and

peripheral blood

monocytes.

An osteoclast generated from peripheral
blood cells excavating resorption
lacunae in mineralised substrates
(OOsstteeooSSiittee  rreessoorrbbaabbllee  ddeennttiinnee  ddiissccss).
Resorption can easily be quantified by
reflected light microscopy, or by the
determination of CTx in the culture
fluid.

Custom In Vitro Bone Resorption Assay Services

RReeffeerreenncceess

1.Boyd A, Ali NN and Jones SJ (1984). Resorption of dentine by isolated
osteoclasts in vitro.  British Dental Journal 156:216-220.

2.Chambers TJ, Revell PA, Fuller K and Athanasou (1984).  Resorption of
bone by isolated rabbit osteoclasts.  Journal of Cell Science 66. 383-399.   

3.Arnett TR and Dempster DW (1986). Affect of PH on bone resorption by
rat osteoclasts in-vitro. Endocrinology 119-124.

4.Yasuda, H., Shima, N., Nakagawa, N., Yamaguchi, K., Kinosaki, M.,
Mochizuki, S-I., Tomoyasu, A., Yano, K., Goto, M., Murakami, A., Tsuda,
E., Morinaga, T., Higashio, K., Udagawa, N., Takahashi, N., and Suda, T. 

(1998)  Osteoclast differentiation factor is a ligand for osteoprotegerin /
osteoclastogenesis inhibitory factor and is identical to TRANCE/RANKL.
Proceedings of the National Academy of Science. USA, 95, 3597--3602

5.Walsh CA, Beresford JN, Birch MA, Boothroyd B and Gallagher JA
(1991).  Application of reflective light microscopy to identify and quantitate
resorption by isolated osteoclasts.  Journal of Bone and Mineral Research.
6:661-671

6.Okabe, R., Nakatsuka, K., Inaba, M., Miki, T., Naka, H., Masaki, H.,
Moriguchi, A., and Nishizawa, Y. (2001) Clinical Evaluation of the Elecsys
- CrossLaps Serum Assay, a New Assay for Degradation Products of Type I
Collagen C - Telopeptides. Clinical Chemistry 47, 1410--1414


