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[ Abstract ]| Objective To establish a magnetic separation method for rapid and efficient culture of the primary
C57BL/6] mouse ophthalmic artery smooth muscle cells (OASMCs). Methods High purity OASMCs were cultured and
identified by combining tissue block adhesion method and enzyme digestion method and optimizing the key experimental
steps, including collagenase, the formula of agarose iron powder ( IT , Ill ) and particle size of iron powder. The specific
procedures were as follows: under sterile conditions, the left ventricle of mouse was successively injected with 4 ‘C phosphate
buffered saline and agarose iron powder suspension, and the ophthalmic artery was isolated under dissecting microscope.

It was cut into tissue blocks of 1.0-1.5 mm, digested with collagenase for 45 min, then separated from the collagenase by
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magnetic separator, planted evenly in a petri dish, and incubated at 37 C in an atmosphere of 5% CO, in air. The OASMCs
were subcultured when they reached 85%-90% confluence. The cells from 3 to 7 generations were identified by morphology
and immunofluorescence staining. Results The optimal experimental conditions were determined by changing different
conditions: the ratio of collagenase to M199 medium was 0.001 5 g : 6 mL, the collagenase digestion time was 45 min, the
particle size of iron powder was 5 pm, and the mass ratio of agarose to iron powder was 0.05 g : 0.05 g; the temperature
of the agarose iron powder suspension was 37 ‘C, and the injector model was 0.6 mmX25 mm TWLB. After 2 d in primary
culture, there were long spindle cells crawling out from the tissue blocks of the ophthalmic artery, with a radioactive
distribution. After 7 d, iron powder was gradually reduced by replacing new medium, the speed of cell confluence was
accelerated, and the cells showed a typical long spindle-shape morphology. Immunofluorescence staining of the cultured
OASMCs demonstrated positive a-smooth muscle actin. Conclusion The present method is rapid, efficient, and can achieve

high purity cells for culturing primary C57BL/6J mouse OASMCs, which lays a foundation for screening drug activity of

ophthalmic artery related diseases.

[ Key words ] ophthalmic artery; ophthalmic artery smooth muscle cells; magnetic separation method; enzyme

digestion method; tissue block adhesion method; primary culture
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Tab 1 Cell culture under different experimental conditions

Experimental factor Cell culture condition

Collagenase : M199 medium

0.0005g : 6 mL The digestion effect was weak, and the amount of cells crawling out was few

0.0015g: 6mL Suitable digestion effect

0.0045g: 6mL Compared with 0.001 5 g : 6 mL, there was no significant difference in digestion effect
Collagenase digestion time

30 min The digestion time was short, and the cells climbed out more slowly and in smaller

quantities
45 min Suitable digestion time
60 min Compared with 45 min, there was no significant difference in digestion effect

Iron powder particle size

0.05 pm The adhesion ability of tissue blocks was weak, leading to its loss and finally low
cell acquisition rate

5 um Suitable particle size, blood vessel tissue blocks close to the side wall of magnetic
separator, blood vessel tissue block collection was complete, and the cell acquisition
rate was ideal

Agarose : iron powder
005g:005¢g The suspension viscosity was moderate

0.05g:0.10g Suspension viscosity was strong, easy to plug the needle, and was not conducive to
suspension injection

0.10g:0.05¢g The suspension viscosity was weak, the iron powder in the artery was less, and the
collection rate of ophthalmic artery tissue blocks was low

Temperature of agarose iron powder suspension

25°C The suspension was easy to coagulate and was not conducive to injection

37°C The suspension fluidity was suitable for injection

42 °C High temperature damaged blood vessels and affected cell culture in late stage
Type of syringe

0.5 mmX16 mm RWLB The needle was thin, and the suspension was easy to plug the needle

0.6 mmX25 mm TWLB Needle diameter was suitable, easy to find the appropriate injection position and

inject smoothly
0.7 mmX32 mm TWLB The needle was thick and could easily pass through a blood vessel, allowing fluid to leak out

RWLB: Regular wall, long bevel angle; TWLB: Thin wall, long bevel angle.
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B 1 C57BL/6J INRERBNRK S S
Fig1 Ophthalmic artery isolation of CS7BL/6J mice
A: The mouse head; B: The outer side of the mouse head; C: The inner side of the mouse head; D: Internal carotid artery (red arrow);
E: Ophthalmic artery is branch of internal carotid artery (red dashed line); F: Free eyeball and ophthalmic artery containing suspension

of iron agarose powder; G: Intraocular vascular isolation; H: Ophthalmic artery.
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Fig2 Primary culture of OASMCs of C57BL/6J mice
A: Vascular tissue blocks; B, C: OASMCs; D: OASMCs crawled out around the tissue blocks on day 2; E: The growth of OASMCs

accelerated and fused with each other on day 5; F: OASMCs could be prepared for passage on day 7. OASMC: Ophthalmic artery

smooth muscle cell.
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B3 C57BL/6J INRIEH OASMC Rz EE
Fig3 Immunofluorescence identification of primary OASMCs of C57BL/6J mice

A: Nucleus staining; B: a-SMA staining; C: A superimposition of A and B. OASMC: Ophthalmic artery smooth muscle cell; a-SMA:

a-smooth muscle actin.
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100 um
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B4 3#TERRIEFE 3 X CSTBL/6J /MR OASMC HIEKIRA
Fig4 Growth state of primary OASMCs of C57BL/6J mice cultured by 3 methods on day 3

A: Tissue block adhesion method; B: Enzyme digestion method; C: Magnetic separation method. OASMC: Ophthalmic artery smooth muscle cell.

100 pm @ 100 pm

(B) 100 um ®

5 3MAEREREFRE 3 X CSTBL/6J /MR OASMC HRE R HLEE
Fig5 Immunofluorescence identification of primary OASMCs of CS7BL/6J mice cultured by 3 methods on day 3

A: Tissue block adhesion method; B: Enzyme digestion method; C: Magnetic separation method. OASMC: Ophthalmic artery smooth muscle cell.
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