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Introduction
 WHO 2010 divided man infertility into 3 groups: 

normozoospermia (sperm concentration >=15 billion/ml), 
oligozoospermia (sperm concentration < 15 billion/ml) and 
azoospermia (no sperm) [1]. There are many studies determined 
seminal fructose and its correlations with concentration, vitality 
and motility of sperm. Azoospermia is the reason in 20% infertility 
man [2] and the common reason of azoospermia is CBAVD [3], 
[4]. The purpose of the studies is using seminal fructose test 
to replace percutaneous epididymis sperm aspiration (PESA) 
to diagnosis CBAVD. Fructose is essential for spermatozoa 
metabolism and spermatozoa motility [5]. Fructose is an energy 
source for spermatozoa. It is produced by the seminal vesicles with 
some contribution from the ampulla of the ductus deferens [6,7]. 
Determination of seminal fructose concentration has been used 
in examination of obstructive azoospermia and inflammation of 
male accessory glands [8,9]. The role of fructose concentrations in 
seminal plasma for total and sperm density has been investigated  

 
by several authors. Rajalakhshmi M et al. [10] and Gonzales GF 
[11] reported that an increase in sperm concentration is often 
accompanied by a decrease in fructose concentration in seminal 
plasma, because sperm using fructose as the primary source 
of energy [10,11]. However, others studies have also shown 
that fructose concentrations in seminal plasma of patients with 
oligozoospermia and azoospermia did not decrease as compared 
to normal men. 

Materials and Methods 

The studies select semen of infertility men (age 18-50) visited 
in Centre of genetics counselling of Hanoi medical university 
hospital from 3/2017 – 5/2018. After analyzing the semen, results 
of sperm concentration, vitality and motility were selected. Random 
choose 60 normozoospermia cases and 60 oligozoospermia cases 
to determine seminal fructose concentration by ROE improved 
method [12]. Fructose content in seminal plasma was determined 
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Abstract 

Background: This is a review from 2 studies that determine the concentration of seminal fructose and show the correlations between seminal 
fructose concentration with sperm concentration, vitality and motility (progressive). Besides, these studies also show the reason of man infertility 
cases which azoospermia and no seminal fructose. Materials and methods: Include random 60 normozoospermia, 60 oligozoospermia semen. 
Determine fructose concentration by ROE method. 25 azoospermia cases with no fructose had been examined and proceed percutaneous epididymis 
sperm aspiration (PESA) to find the infertility reason. 

Results: Fructose concentration of normozoospermia: 1,601 ± 0,604 (g/l) significant lower than oligozoospermia: 1,881 ± 0,640 (g/l). Fructose 
seminal concentration has negative correlations with sperm concentration (R = -0.156; p > 0.05); sperm vitality (R = -0.065; p > 0.05); sperm 
progressive motility (R = -0.186; p < 0.05). Examine and process percutaneous epididymis sperm aspiration (PESA), 25 azoospermia with no 
fructose cases have diagnosed congenital bilateral absence of the vas deferens (CBAVD). 

Conclusions: Seminal fructose concentration of normozoospermia group is significant lower than oligozoospermia group. Fructose seminal 
concentration has negative correlations with sperm concentration, concentration and motility. 100% azoospermia cases with no seminal fructose 
have diagnosed CBAVD.
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by the resorcinol method where fructose reacts with resorcinol 
in concentrated hydrochloric acid (HCl) solution to form a red 
compound. Measure the coloric complex of Zinc and Fructose at 
a wavelength of 560 nm against blanks. Besides, 25 patients that 
azoospermia with no fructose had been examined and proceed 
percutaneous epididymis sperm aspiration (PESA) to find the 
infertility reason in Andrology Department, Hanoi Medical 
University Hospital. Use SPSS version 16.0 to analyze the results.

Results and Discussion
Abdella MA [13] have reported that seminal fructose 

concentration is higher in oliogozoospermia and lower in 
azoospermia and asthenospermia [13]. Fructose concentration 
in norrmozoopermia is significant lower than oligozooseprmia 
[14]. Table 1 and Figures 1-3 shows that seminal fructose in 
oligozoospermia is significant higher than oliogozoospermia 
(p<0,05). Besides, other semen characteristics include sperm 
concentration, vitality and progressive motility in oligozoospermia 
are significant lower than normozoospermia (p<0,001). That 
means when seminal fructose decreases, sperm concentration, 
vitality and progressive motility increase. In some cases that sperm 
count and sperm concentration are too, high, seminal fructose may 
decrease lower than normal. To clear these correlations between 
seminal fructose and other semen characteristics, the studies 
analyze selected results by Pearson’s correlation. The results 
show the negative correlations between seminal fructose and 
sperm concentration (R = -0,156 and p>0,05), sperm vitality (R 
= -0,065 and p>0,05) and sperm progressive motility (R = -0,186 
and p<0,05). Gonzales GF [15], Orakwe JC [16] and Mahmoud HH 
[17] have reported similar conclusions. Fructose in semen is the 
source of energy of every sperm activities. The higher of sperm 
concentration, vitality and motility asked for more energy, so 
fructose is lower [18,19]. The study of Lu (2007) reported when 
sperm motility increased, fructose decreased and in vitro, sperm 
continued using fructose [18]. 

Figure 1.

Figure 2.

Figure 3.

Table 1: Seminal fructose and some characteristics of the semen 
in 2 groups.

Group Normozoospermia 
(N =60)

Oligozoospermia 

(N =60)
P

Variables

Fructose 1,601 ± 0,604 1,881 ± 0,640 < 0,05

Sperm 
concentration 
(billion/ml)

133,808 ± 48,215 5,633 ± 4,992 < 0,001

Vitality (%) 86,483 ± 3,218 58,183 ± 18,114 < 0,001

Progessive 
motility (%) 54,667 ± 9,278 11,250 ± 10,157 < 0,001

Fructose 1,601 ± 0,604 1,881 ± 0,640 < 0,05

Normal seminal fructose concentration confirms the role 
of testosterone and the function of vesicles and vas deferens are 
normal [20]. The absence of both sperm and fructose correlates 
with the obstruction in CBAVD or retrograde ejaculation [1,21]. 
Especially, the correlation between azoospermia and fructose 
in CBAVD had been proved by many authors [22]. All 25 cases 
azoospermia with no seminal fructose have been examined and 
proceed percutaneous epididymis sperm aspiration (PESA) by 
andrologies to find the infertility reason. The result shows that 
the reason in all the cases is CBAVD. Fructose concentration in 
obstructive azoospermia cases is lower than normal or zero [23]. 
By other side, non-obstructive azoospermia, fructose concentration 
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usually higher or equal than normal [21]. Inflammation the 
reproductive glands causes temporary obstruction, so that sperm 
count and seminal fructose concentration may decrease, but rarely 
absence both of them [21,24].

Follow to WHO 2010 [1], Gonzales G F [15], Kumar R [4], some 
characteristics of the semen in obstructive infertility include:

a. Azoospermia.

b. Seminal fructose low or zero.

c. Volume of semen < 1,5ml.

d. pH of semen < 7. 

Our studies show that all 25 azoospermia cases with no seminal 
fructose are CBAVD. Because of that reason, seminal fructose test 
is considered to replace epididymis sperm aspiration (PESA) to 
find the infertility reason. Fructose is a main carbohydrate source 
in seminal plasma and necessary for sperm motion [25,26]. 
The measurement of seminal fructose has been used in most 
laboratories. Therefore, the World Health Organization manual 
recommends measurement of seminal fructose as a marker of 
seminal vesicular function [27]. Methods for determination of 
seminal fructose mainly include gas chromatography, indole 
coloration, and resorcinol coloration. In particular, the resorcinol 
method has been used widely in clinical andrology laboratories for 
its simplicity of operation, high specificity, and no need for special 
instrument. Fructose in semen is the source of energy for all sperm 
activities. The higher of sperm concentration, and vitality and 
motility asked for more energy, so fructose is lower [7,28]. Normal 
seminal fructose concentration confirms the role of testosterone 
and the function of vesicles and vas deferens are normal [29]. 

In this study, negative correlations were observed between 
seminal fructose and sperm concentration (R = -0,156 và p>0,05), 
sperm vitality (R = -0,065 và p>0,05) and sperm progressive 
motility (R = -0,186 và p<0,05). This finding is in line with that of 
Gonzales GF [11], Orakwe JC [30] and Mahmoud HH [31]. Fructose 
in semen is the source of energy of every sperm activities. The 
higher of sperm concentration, vitality and motility asked for 
more energy, so fructose is lower [28,32]. Lu et al. [28] reported 
seminal fructose concentration decreased, sperm concentration 
and mobility increased [28]. 

 Lewis Jones et al. [29] found that fructose concentrations 
were inversely ratio to sperm motility with R = -0,062 (p <0.05) [29]. 
However, Andrade Rocha FT [33] confirmed that seminal fructose 
concentration was related to sperm concentration, survival, motility 
and morphology, but the results were not statistically significant 
[33]. In the study of Amidu N [34], seminal fructose concentration 
was negatively correlated with sperm motility (R = -0.04) but 
not statistically significant [34]. Fructose concentrations were 
inversely ratio to sperm concentration (R = -0.21) with correlation 
was significant at 0.05 level [35]. Fructose is the major glycolysable 
substrate of seminal plasma and is widely accepted as a marker of 
seminal vesicle function [34-36]. Inflammation may lead to atrophy 
of the seminal vesicles and low seminal fructose concentration. 

When ejaculatory ducts are blocked, fructose concentration in 
seminal plasma usually decreases and may become undetectable 
[34,37]. Additionally, seminal plasma fructose concentration 
determination is useful for auxiliary diagnosis of obstructive and 
nonobstructive azoospermia. Seminal fructose concentration in 
non-obstructive azoospermia is usually higher than or equal to that 
in males of normal fertility [33]. However, fructose concentration in 
seminal plasma of patients with obstructive azoospermia is usually 
absent or significantly lower than that in men of normal fertility 
[34,36]. Absence of seminal fructose has also been found in patients 
with congenital vas deferens-seminal vesicle developmental defect 
[39]. Therefore, our results are consistent with most of the results 
of studies in the world.

Normal seminal fructose concentration confirms the role 
of testosterone and the function of vesicles and vas deferens are 
normal [36]. The absence of both sperm and fructose correlates 
with the obstruction in CBAVD or retrograde ejaculation [9,13]. 
Especially, the correlation between azoospermia and fructose in 
CBAVD had been proved by many authors [5]. In this study, all 25 
cases azoospermia without seminal fructose have been examined 
and proceed percutaneous epididymal sperm aspiration (PESA) 
by andrologist to find the infertility reason. The result shows that 
the reason in all the cases is CBAVD. Fructose concentration in 
obstructive azoospermia cases is lower than normal or absent [9]. 
By other side, In human with non-obtructive azoopermia, fructose 
concentration usually higher or equal than normal [9]. Inflammation 
the reproductive glands causes temporary obstruction, so that 
sperm count and seminal fructose concentration may decrease, but 
rarely absence both of them [9,40,41].

Conclusion
Seminal fructose concentration of normozoospermia group is 

significant lower than oligozoospermia group. Fructose seminal 
concentration has negative correlations with sperm concentration, 
concentration and motility. 100% azoospermia cases with no 
seminal fructose are congenital bilateral absence of the vas 
deferens – CBAVD.
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