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Table 2: Types of infertility in the group of men with infertility and abnormal semen parameters (AS group), according to 
semen parameters.

Categories Group size (n) Group size (%)
Oligo- zoospermia
(sperm concentration <106/ml) 1 1.9
Astheno- zoospermia 
(progressive motility <32%) 9 16.9
Terato- zoospermia 
(normal morphology <4%) 1 1.9
Combined category 1
(astheno- and terato- zoospermia) 20 37.7
Combined category 2
(oligo- and astheno- zoospermia) 1 1.9
Combined category 3
(oligo- and terato- zoospermia) 0 0
Combined category 4
(oligo-, astheno- and terato- zoospermia) 21 39.6

Definitions of categories are given in parentheses above, AS: men with infertility and abnormal semen parameters.

Table 3: Serum and seminal plasma soluble receptor of advanced glycation end-products (sRAGE) concentrations and cor-
relations in studied men.

Fertile
All men of 

infertile 
couples

 (NS + AS)

p value           
(Fertile vs 
NS + AS)

NS men of 
infertile 
couples

Infertile 
AS men

p value 
(Fertile 
vs NS)

p value 
(Fertile 
vs AS)

Number of men 12 63 10 53
Serum sRAGE 
(pg/ml) 2,061 ± 884 1,631 ± 590 0.037 1,411 ± 405 1,673 ± 613 0.045 0.074
Seminal plasma 
sRAGE (pg/ml) 327 ± 81 398 ± 202 0.049 322 ± 162 413 ± 207 0.925 0.027

Ratio 6.5 ± 2.9 5.2 ± 3.9 0.284 5.9 ± 4.9 5.1 ± 3.7 0.702 0.222
p value 
(serum vs. seminal 
plasma sRAGE)

<0.001 <0.001 <0.001 <0.001

sRAGE: soluble receptor of advanced glycation end-products, NS: men of infertile couples with normal semen parameters, AS: men with 
infertility and abnormal semen parameters.

Table 4: Correlation among soluble receptor of advanced 
glycation end-products (sRAGE) concentrations in serum 
and seminal plasma and main hormonal, metabolic and semi-
nal parameters in all studied men (n =75). 

Serum
sRAGE

Seminal 
plasma
sRAGE

FSH r =-0.005 r =-0.119
p =0.971 p =0.367

HbA1c
r =-0.157 r =-0.265
p =0.244 p =0.053

LDL-cholesterol r =0.085 r =-0.093
p =0.507 p =0.485

Sperm concentration 
(106/ml)

r =-0.167 r =-0.050

p =0.193 p =0.705

Progressive motility 
(a + b)

r =-0.123 r =-0.132
p =0.344 p =0.320

Total functional 
fraction

r =-0.164 r =-0.168
p =0.223 p =0.221

FSH: follicle stimulating hormone, HbA1c: glycosylated hemoglobin 
1c, LDL: low-density lipoprotein, Progressive (a-very rapid, and b-
rapid) motility, Total functional fraction was calculated as seminal 
volume (ml) x sperm concentration (106/ml) x progressive motility 
(a + b) (%) x sperm normal morphology (%) / 10,000.

Discussion
The main purpose of this study was to detect possi-

ble differences in seminal plasma and/or serum sRAGEs 
concentrations in infertile men as compared to fertile 
men population. In particular, we measured the sRAGE 
levels in men who were either normozoospermic or had 
abnormalities in parameters of their sperm analysis. Al-
though there is a plethora of studies in the literature on 
soluble sRAGE measurements with ELISA, the source 
of clinical samples in those studies were either blood se-
rum alone or seminal plasma whereas their study popu-
lation was only men with DM26,27. As sRAGE products 
are widely expressed in various organs including male 
genital tract and spermatozoa, in an attempt to gain ad-
ditional information on the multifaceted roles of sRAGE 
we investigated the probable relation of sRAGE to non-
diabetic infertile individuals. 

sRAGE is the secretory splice isoform of RAGE, 
and its concentration is proportional to the RAGE con-
centration found in biological fluids28. Mallidis et al lo-
calized AGE and RAGE in the male genital tract (testis 
and epididymis) and showed that the local production of 
AGEs/RAGEs in seminal plasma is possibly related to 
normal or pathologic causes29. Due to the role of sRAGE 
as a decoy to prevent the AGE-RAGE interaction18, quan-
titative measurement of sRAGE has been associated with 


