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Metabolic characterization of rat sertoli cell in vitro culture
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Abstract: Sertoli cell (SC) is intrinsic to the testis and provides an appropriate growth environment for the germ cells. It was
separated from rat’s testis and identified by hematoxylin and eosin staining(HE) and immunocytochemical reaction, then cultivated in
vitro. Culture conditions such as pH, osmotic pressure and metabolic parameters that include consumption rates of glucose, glutamine,
amino acids and formation rates of lactic acid, ammonium ion were investigated. It was showed that adhesion process of SCs was
accomplished within 2—4 hours after inoculation. It was also observed that the SCs entered into the decline phase when the
concentration of ammonium ion and lactic acid were above 2.3 mmol/L and 14 mmol/L, respectively, which caused osmotic pressure
above 326 mosm/kg and pH below 6.8 in the medium. As the changes of amino acids during culture were concerned, Glu and Ala
accumulated rapidly, while Val, Leu, lle reduced slightly and at the same time Ser, Arg, and Gly were stable. The restrict factors for
SCs grown in static culture might be high osmotic pressure and low pH, which were generated when glutamine and glucose were
metabolized into lactic acid. The findings could be fundamental in the process optimization of large scale Sertoli cells in vitro culture.
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Fig. 1 Identification of rat sertoli cell using HE stain and
immunocytochemical reaction. (a) Sertoli cell stained with HE.
(b) SCs immunocytochemically labelled with FAL-L antibody.
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Fig. 2 Anchorage-depended culture of rat SCs. (a) Adherent rate curve. (b) The growth curve.
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Table 1 Size and specific growth rate of sertoli cell grown
in static culture with different inocula

Specific growth rate

!nocula Cell diameter [10° cells/(mL-d)]
(10° cells/mL) (um)
, Batch culture  Fed-batch culture
0.2 40.5 0.161 0.171
0.5 10.3 0.711 0.723
1.0 7.20 0.501 0.493

Cell diameter in table 1 in are measured 72 h after inoculation.
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, 2 mmol/mmol

[24]

, 72 h
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Fig. 3 Profiles of residual glucose concentration with different
inoculum amounts. The icon * ” instructs the time of fed
medium. ’
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Fig. 4 Profiles of lactic acid concen different inoculum with
different inoculum amounts.
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Fig. 5 Time course of Ycensciuc@nd Yiacie in batch culture
with different inoculum amounts.
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Table 2 Average Y cs/giuc OF SCs culture

Inoculum Batch culture Fed-batch culture
(10° cells/mL) (108 cells/mmol) (108 cells/mmol)
0.2 0.148 0.153

0.5 0.228 0.328

1.0 0.203 0.202
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Fig. 6 Metabolism of glutamine, Ala, NH4" in batch culture
with different inoculum amounts.
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Fig. 7 Yammicin, Yalwein and gaia in batch culture with
different inoculum amounts.
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Fig. 8 (gcin and gamm in batch culture with different inoculum

amounts.
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