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Separation of rat hepatocytes using modified collagenase perfusion via the abdominal aorta
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Abstract

BACKGROUND: Good separation technique is the basis of harvesting hepatocytes with high viability. At present, two-step
collagenase perfusion method via portal vein is extensively used in the world. However, this method has some problems, such as
high dose of collagenase, complicated operation, long process and high requirement for the instrument.

OBJECTIVE: To investigate a simple effective method of separation and primary culture of rat hepatocytes.

METHODS: A total of 10 Sprague Dawley rats were obtained to harvest hepatocyte by modified perfusion method through the
abdominal aorta. Hepatocyte tests were repeated ten times to observe results of each index and to compare with published
literatures. SD rats served as hepatocyte donors using [V type collagenase perfusion via the abdominal aorta. Liver hepatic portal
structures, the upper and inferior vena cava of the donors were closed to retain collagenase digestion to obtain hepatocytes.
Following filtration through 200-mesh and 300-mesh sieves, the suspension was transferred to a centrifuge tube, and then
purified hepatocytes at 1 000, 500, 300 r/min centrifugation about respectively (each 3 minutes). Trypan blue staining was utilized
to measure cell viability. The purity and morphology of hepatocytes were observed under the inverted microscope.

RESULTS AND CONCLUSION: Hepatocytes obtained by collagenase digestion were pure, intact and have a very good viability.
The modified collagenase perfusion through the abdominal aorta was a better method for isolation of hepatocytes.
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Table 1 Experimental results of isolating rat hepatocytes

Experimental Purity  Survival Total number Collagenase Time

time (times) (%)  rate (%) of cells (x10%) dosage (mL) (min)
1 99 94.12 1.67 8.00 60
2 96 96.07 1.82 6.00 57
8 97 93.25 1.73 7.20 59
4 98 94.86 2.34 7.00 46
5 99 95.13 1.96 6.80 47
6 99 97.11 1.05 7.40 51
7 98 97.38 3.25 6.70 48
8 96 96.17 2.57 6.60 55)
9 99 98.99 2.48 7.30 58
10 99 98.03 2.63 7.70 49
Average value 98 96.12 2.15 7.07 58]

Figure 1 Cell purity (x100)
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Figure 2 Cell viability (x100)
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Figure 3 Newly isolated rat hepatocytes (x40)
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Figure 4 Cultured rat hepatocytes at 2 h (x40)
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Figure 5 Cultured rat hepatocytes at 24 h (x40)
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Figure 6 Cultured rat hepatocytes at 48 h (x40)
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