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Subculture, cryopreservation and recovery of osteoclasts YU Suo-jing, WU Cheng-liang, JIN Hong-ting, HU Xue-qin,
XIAO Lu-wei,and TONG Pei -jian. Institute of Orthopaedics and Traumatology,Zhejiang Chinese Medical University,
Hangzhou 310053, Zhejiang, China

ABSTRACT Objective: To explore the feasibility of passage, cryopreservation, and recovery of osteoclasts in order to devel-
op new techniques facilitating osteoclast research. Methods ; Passage of osteoclasts;adult male SD rat (SPF grade,weight of
250 g) was sacrificed and the abdominal aorta was exposed for blood draw. Monocytes isolated from peripheral circulation was
treated with RANKL and M—CSF for 2 weeks. After formation of osteoclasts, they were trypsinized with pipetting, centrifuged ,
re-suspended with a—MEM containing RANKL and M-CSF, and cultured in 6 well-plates and 35 mm culture dishes. Freezing
of osteoclasts; trypsinized osteoclasts were centrifuged and resuspended with DMSO,FBS,a~MEM (1:2:7) ,and were stored in
liquid nitrogen (=196 °C). Recovery of osteoclasts : frozen osteoclasts were taken out of liquid nitrogen tank and thawed quickly
at 37 °C in water bath. After wash with PBS, the cells were resuspended with a ~MEM containing RANKL and M—-CSF, and
were cultured in 6 well dishes and 35 mm culture dishes. Meanwhile, cells were checked with inverted phase contrast micro-
scope and observed in the live cell station for real time imaging. TRAP staining was performed 3 days after plating. Results;
Trypsinization together with pipetting and shaking can detach the adherent osteoclasts, and the resuspended cells can be used
for passage and storage in liquid nitrogen. The passaged cells became fully attached to the culture dishes in 2 hours,and the
multinucleated feature could be clearly seen. The osteoclasts recovered from liquid nitrogen could completely spread out for 2
to 3 hours so that the multinucleated cells were clearly seen. These cells were still TRAP positive. Conclusion ; Although osteo-
clasts strongly adhere to the bottom of culture dishes,a large majority of the osteoclasts can be detached after appropriate di-
gestion with trypsin, pipetting and shaking. These cells can be used for passage and cryopreservation. After recovering from lig-
uid nitrogen, these cells still preserve the viability and the feature of osteoclasts. The results provide a new and powerful tool for

future study of osteoclast biology.
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Fig.1 Live cell imaging (phase contrast model,object lens x20) showed the formation of osteoclasts from monocytes after stimulation with RANKL and

M-CSF 1a,1b,1c,1d. The images at 1,3,7, 14 days after culture, respectively
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Fig.3 Live cell image squences showed the digestion process of the osteoclasts
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Fig.2 Inverted microscopic observation showed
the monocytes from peripheral blood became
multinucleated osteoclasts with positive TRAP
staining after stimulation with RANKL and M-
CSF for 14 days (object lens x20, digital imag-
ing)

100 Micron

,3¢,3d. 735378 30 5.1 min.2 min .3 min B} 5005 0SS 50 K, B
d3FE 3e,3f,3g,3h. 43504 30 s 1 min.2 min .3 min B} 25 55 — BT 5
il e
(phase contrast model , object lensx20)  3a,3b,3c,3d. The live cell im-

age squences in 30 s, 1 min,2 min,3 min,respectively after trypsin digestion showed that induced osteoclasts and their progenitors were shank and de-

tached 3e,3f,3g,3h.In 30 s,1 min,2 min,3 min,respectively after trypsin digestion, the another visual field showed the processes of cell contraction

and detachment of the giant multinucleated osteoclasts
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Fig4 Live cell image squences showed the re—attaching process of the osteoclasts and their progenitors after passage (phase contrast model ,object lens

x20) 4a,4b,4c,4d and 4e,4f,4g,4h were the images respectively at 10,30,60, 120 min after passage by two visual fields
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Fig.5 Three days after passage,the multinu-
cleated cells were TRAP positive under inverted

microscopy (object lensx20, digital imaging)
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B 6 s I IR 00 AR RO EE (2R, Wix20), 1 AR50 3 6 /R e i S i T PR 4 I 52 R 9% PR B o

6a,6b,6¢,6d 5 6e,6f,6¢,6h 734 2 AEEAEFZE 10 min 30 min, 1 h 2 h BF50 8%
Fig.6 Live cell image sequences showed the re-attaching process of the recovered osteoclasts and their progenitors (phase contrast model, object lensx
20) 6a,6b,6c,6d and 6e,6f,6g,6h were images at 30,60, 120, 180 min after recovery by two visual fields
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Fig.7 Three days after the recovery from liquid
nitrogen, multinucleated cells were TRAP posi-
tive under inverted microscopy (object lensx20,

digital imaging).
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