
Metabolic alterations on the  

crossroad of infertility and cancer 

 Infertility and prostatic cancer are two medical conditions of particular concern in Western societies. The glycolytic metabolism has emerged as an important modulator in 

the aforementioned diseases since the stimulation of the glycolytic pathway boosts the development of Sertoli, germ, and cancer cells.  

 Regucalcin (RGN) is a calcium-binding protein with a broad expression in the male reproductive tract, including the testis (Sertoli and germ cells) and prostate.  

 Some cases of hypospermatogenesis and prostate cancer have been related to an altered expression pattern of RGN, placing this multifunctional protein on the crossroad 

of infertility and cancer. 

 Also, RGN protein has been associated to the regulation of the expression of several transporters and glycolytic enzymes in several tissues. 

 However, RGN’s influence in the glycolytic metabolism of testicular and prostate cells is completely unknown.  
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Figure 1. Glucose consumption (A), lactate production (B), enzymatic activity of lactate dehydrogenase (LDH) (C) and expression of 

metabolism-related proteins (D) in the SCs of Tg-RGN rats vs Wt cultured for 24 and 48h. GLUT1, Glucose transporter type 1; MCT4, 

Monocarboxylate transporter 4; PFK1, Phosphofructokinase 1. Representative immunoblots are shown in panel E. Data are represented as 

mean ± S.E.M. after normalization with GAPDH. n≥4 in each group. Results are expressed as fold-variation relatively to Wt animals 

represented by the dashed line. * P < 0.05, ** P < 0,01, *** P < 0.001.  
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Figure 2. Glucose (A) and lactate (B) content, lactate dehydrogenase (LDH) activity (C), and expression of metabolism-related proteins 

(D) in the prostate of Tg-RGN rats vs Wt. GLUT1, Glucose transporter type 1; GLUT3, Glucose transporter type 3; MCT4, 

Monocarboxylate transporter 4; PFK1, Phosphofructokinase 1. Data are represented as mean ± S.E.M. after normalization with β-actin. 

n≥4 in each group. Results are expressed as fold-variation relatively to Wt animals represented by the dashed line.  

* P < 0.05, ** P < 0,01, *** P < 0.001. (E) RGN actions and the Ki67 proliferation index in the prostate of Tg-RGN rats vs Wt. 

Results 

 

  

 

 

 

 

 

 

 

 

 

 

Cell collection  
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Medium collection 
 

 

 

 

 

 

 

 

 

 

 

 

Protein 

extraction 

Spectrophotometric 

analysis 

Glucose and  

Lactate levels 

Glucose and  

Lactate levels 

Introduction 

  

 

 

 

 

 

 

 

 

Prostate 

collection   

 

 

 

 

 

 

 

 

Metabolites 

extraction 

 

  

 

 

 

 

 

 

 

Western blot 
 

 

 

 

 

 

 

 

 

 

 

Spectrophotometric 

analysis 

Spectrophotometric 

analysis 

 

  

 

 

 

 

 

 

 

 

 

 

LDH activity 
 

 

 

 

 

 

 

 

 

 

 

GLUT1, GLUT3, LDH, 

MCT4, PFK1 

Tg-RGN 
Testis collection 

Primary SC 

Culture (24-48 h) 

3M Sprague-Dawley 

rats  

Wt 

 The present findings unveil a distinct regulatory-function of RGN over the glycolytic metabolism of the prostate and testicular cells. 

 The glucose consumption and lactate production/exportation were decreased in the prostate of transgenic rats overexpressing RGN (Tg-RGN), which was a consequence of 

the diminished expression (and activity) of some important regulators of the glycolytic pathway, such as GLUT3, PFK1, LDH and MCT4. Moreover, the suppression of the 

glycolytic metabolism in the prostate of Tg-RGN animals was accompanied by diminished proliferation rates. 

 In the Sertoli cells of Tg-RGN animals an opposite pattern of the glycolytic flux was observed. Despite showing a decreased glucose consumption, the SCs of these animals 

presented an increased lactate production/exportation consequence of the higher expression of PFK1 and MCT4, important regulators of glucose metabolism and lactate 

export, respectively. 

 Overall, the obtained results showed the RGN’s beneficial role in the prostatic and testicular physiology, indicating that RGN’s diminished expression might be associated to 

the deregulation of the glycolytic metabolism, hence fostering the development of prostate cancer or the arising of infertility conditions.  
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AIM: To characterize the mechanisms and functional impact of glucose handling in the Sertoli cells (SC) and prostate of  
transgenic rats overexpressing regucalcin (Tg-RGN) comparatively with their wild-type (Wt) littermates. 
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