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The seminiferous tubule in the rat testis is composed primarily of three cell types, 
Sertoli cells, peritubular myoid cells, and germinal cells in various stages of 
development. Tight junctions near the basal surfaces of adjacent Sertoli cells 
contribute to a blood-testis barrier, which creates a unique microenvironment 
within the tubule. The barrier effectively blocks passage of small and large mole- 
cules from plasma into the seminiferous tubule compartment formed by Sertoli 
cells.' Consequently, plasma constituents required for most stages of germinal 
cell development apparently must first pass through Sertoli cells. One approach to 
understanding the role of Sertoli cells in the maintenance and control of spermato- 
genesis is to determine the function of proteins secreted by the cell and then to 
monitor or to manipulate their function under various conditions. For example, 
Sertoli cells produce testicular transferrid and testicular ceruloplasmin,3 which 
specifically bind components (iron and copper, respectively) that are believed 
essential for germinal cell development. 

Vitamins are required for proper metabolic function and consequently germi- 
nal cell development. Vitamin deficiencies can have dramatic effects on the mor- 
phology of the seminiferous tubule and a negative effect on spermat~genesis.~ 
Vitamins that reach the inside of cells from plasma are quickly bound to proteins. 
Free vitamins would therefore be unlikely to exist in high concentrations in Sertoli 
cell cytosol and could not readily diffuse through the plasma membrane to devel- 
oping germ cells. Further, the blood-testis barrier probably prevents diffusion of 
vitamins directly from the bloodstream to developing germinal cells. A logical, 
testable, hypothesis is that Sertoli cells synthesize and secrete proteins that bind 
and transport vitamins to germinal cells. Preliminary results are reported that 
suggest that Sertoli cells in serum-free primary monoculture secrete a substance 
that binds riboflavin with a high affinity. 

Twenty-day-old rats were killed by cervical dislocation, the testes were re- 
moved, and Sertoli cells were ~ r e p a r e d . ~  Serum-free medium was collected every 
48 or 72 hours and concentrated by ultrafiltration with membranes having a molec- 
ular weight exclusion limit of 10,OOO. The medium (Hams F12, Gibco) contained 
substantial riboflavin that was removed using dextran-coated charcoal to permit 
competitive binding assays. 

Riboflavin-binding activity was detected using the described competitive assay 
(TABLE 1). In conditioned medium, the activity was saturable and exhibited a 
dissociation constant (&) of approximately 6.8 x M. Charcoal-treated con- 
ditioned medium applied to 3- N-carboxymethylriboflavin affinity gel* contained a 
substance that bound to the column. The substance was at least 95% pure by the 
criterion of a silver-stained electrophoretic gel and had an approximate molecular 
mass of 14,000 daltons (data not shown). Binding activity was retained after 
elution from the affinity column (TABLE 1). 
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TABLE 1. Results of Competitive Assays for Riboflavin-Binding Protein in Crude 
Preparations and in 3-Carboxymethylriboflavin-Affinity Column Eluate from 
Conditioned Medium and Chicken Egg White (Sigma)" 

Conditioned Medium Chicken Egg White 
Affinity Affinity 

Crude Eluate Crude Eluate 
Mean .38 1428 .76 964 
SEb .04 21 1 .I2 186 
Nb 9 4 3 3 

Data are specific activity expressed as a percent of control and standardized by dividing 
by the amount of protein (pg) in the sample. Protein in samples was estimated using a 
Bradford6 assay in crude samples and from semiquantitative estimates with silver-stained 
electrophoresis gels on the affinity column eluate. Chicken egg white contains a riboflavin- 
binding protein and was used to test the efficacy of the competitive assay and the affinity 
c o l ~ m n . ~  [14C]riboflavin (Amersham) was used to detect binding activity in conditioned 
medium by incubating samples in %-well nitrocellulose plates (Millipore) with or without the 
nonradioactive ligand in 1Wfold excess. Parallel controls used the same procedure but with 
fresh medium substituted for conditioned medium. After equilibration, the binding activity 
(putative protein) was separated from unbound ligand by absorption onto the nitrocellulose. 
After washing with ice-cold saline, the radioactivity on the nitrocellulose was quantified by 
liquid scintillation counting. Assays were optimized for equilibration time and temperature. 

Binding activity/pg total protein; SE  = standard error of the mean; N = sample size. 

In summary, the results suggest that Sertoli cells may synthesize and secrete a 
riboflavin-binding protein that may be involved in the delivery of riboflavin to 
developing Sertoli cells. Preliminary evidence not presented here suggests that a 
biotin-binding protein is also synthesized and secreted by these cells. 
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