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ABSTRACT

BACKGROUND & OBJECTIVE: Kisspeptin (KP) and spexin (SPX) are neuropeptides that play a substantial role in 
metabolism and sexual function. Our objective is to explore the association of spexin and kisspeptin with sperm parameters 
and lipid profile in the infertile male population. 
METHODOLOGY: The cross-sectional study was conducted from March 2017 till July 2018 in Aga Khan University 
Hospital, Karachi, Pakistan, after acquiring ethical approval (4813-BBS-ERC-17). Convenient sampling was applied to recruit 
44 normozoospermic subjects as controls and 44 patients with abnormal sperm parameters”. Serum levels of kisspeptin and 
spexin were measured by enzyme linked immunosorbent assay and Cobas c111 analyzer was used for estimation of high and 
low density-lipoprotein, triglyceride and serum cholesterol levels. Mann-Whitney U tests and spearman’s rank correlation 
test were used to analyze quantitative variables, and data was presented by means, standard error (SE) and correlations 
coefficient, with a statistical significance set at p≤0.05.
RESULTS: The mean kisspeptin values of ‘altered sperm parameters’ males 13.23 ± 3.34 were lower than normal sperm 
parameters 31.89±3.25 (p<0.001). The mean spexin values of altered sperm parameters 383.57±21.09 were less than 
compared to normal sperm parameters 502.76±19.77 (p<0.001). Correlation of KP and SPX levels was (r-value=0.332, p= 
0.002). There was no significant correlation was found between KP and SPX with lipid profile parameters.
CONCLUSION: Spexin and kisspeptin levels observed were higher in male subjects with normal sperm parameters and had 
a significant positive correlation with each other. There was no impact of spexin on lipid profile and obesity.
KEYWORDS: Kisspeptin, Spexin, Lipid Profile, Obesity, Infertility.

INTRODUCTION

Kisspeptin (KP) and spexin (SPX) are closely related 
neuropeptides that play a substantial role in metabolism, 
body weight and sexual function. Genes for both peptides 
lie close to one another, and both are members of the same 
gene family [(SPX/GAL/KISS)] [1].
KP is encoded by the kisspeptin 1 gene (KISS1), which 
is prominently involved in fertility, primarily through 
the modulation of the hypothalamo pituitary gonadal 
(HPG) axis. The effects of KP are highly mediated when 
it interacts with its kisspeptin 1 receptor (KISS1R) that is 
responsible for secreting gonadotropin releasing hormone 
(GnRH) [2]. Therefore, dysfunction in KP or KISS1R may 
lead to infertility, through the abnormal secretion of GnRH. 
Abnormalities in KP and KISS1R are largely caused through 
mutations, for example Rehman et al, studied that mutations 
and single nucleotide polymorphisms in exons 2 and 3 of 
KISS1 gene lead to decreased levels of KP and subsequently 
infertility [3].
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In addition to that KP also plays a part in the mediation 
of insulin resistance and obesity as Kołodziejski et al [4] 
observed that obesity is linked with lower levels of KP, and a 
negative correlation exists between KP and body mass index 
(BMI) and KP and insulin resistance.
In 2014 Zhou et al. conducted a study on post pubertal rats, 
with the objective of exploring the association of obesity 
with ovulatory disorders on the Kiss1 system in the ovaries. 
In different studies, it was found that the rats had been 
fed with a high fat diet, and had subsequently developed 
obesity, exhibited on average lowers levels KP as well as 
decreased ovulatory capacity [5]. In one of our studies, we 
have concluded that Kisspeptinincreases the production 
of reproductive hormones FSH, LH and testosterone 
by its effect on hypothalamic pituitary gonadal axis [3]. 
Literature suggests a potential link between obesity and 
infertility explained through the effect of adipocytokines 
on reproductive functions and fertility outcomes[6]. 
Neuropeptides take part in number of brain activities which 
take part in manifestation of higher mental functions [7].
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SPX, also called neuropeptide Q (NPQ), is a novel peptide, 
only having being discovered in 2007, consisting of 14 
amino acids. SPX itself binds to 2 receptors, galanin 
receptor 2 and galanin receptor 3, and it has been found to 
be expressed in various tissues and organs like heart, lungs, 
ovaries, testis and brain [1]. Its actual functions are still 
unknown; however, it is hypothesized that SPX may play a 
role in several physiological processes including weight loss 
and energy metabolism, uptake of fatty acids, glucose and 
lipid metabolism, movement in the gastrointestinal tract, 
renal and cardiovascular function as well as effects on the 
central nervous system [1]. Among the established roles of 
SPX, its role is more on weight loss and energy metabolism. 
It was found that gene coding for SPX (C12orf29) showed 
a 14-fold decrease in expression in the subcutaneous and 
omental adipocytes of obese individuals [8]. These previous 
findings have been corroborated by the fact Chengyuan 
et al. discovered that circulating levels of SPX negatively 
correlate with BMI without any correlation between SPX 
and cholesterol [9]. A negative correlation between SPX and 
(LDL and Triglycerides) has additionally been reported [10]. 
The above findings indicate that SPX has a marked effect on 
the lipid metabolism of an individual, with low serum SPX 
levels thought to be a potential biomarker for adult obesity 
[11].
Low levels of spexin were found to be related with childhood 
obesity [12]. Spexin is related with energy metabolism, 
feeding behavior and endocrine functions [13]. However, this 
may be species specific, as Zheng et al. showed that mutant 
zebrafish although fertile are still unable to produce SPX 
(SPX knockout) and no unusual finding was recorded in 
terms of maturation of gamete or onset of puberty in both 
males and females [14]. Nevertheless, SPX and its relationship 
with fertility in humans, still largely remains unknown.
Whereas literature is present on KP, there is a dearth of 
literature on SPX, with most studies involving SPX being 
restricted to animals. No study has been conducted, among 
the Pakistani population, which has assessed the levels of SPX. 
Furthermore, the link between the levels of these peptides 
(KP and SPX) and the lipid profile in fertile and infertile 
individuals is yet to be found in the Pakistani population. 
This indicates a significant gap in knowledge and results 
from this study may provide a possible link between these 
peptides, obesity and infertility in a South Asian context.

METHODOLOGY

Our study was cross-sectional, which was conducted from 
March 2017 till July 2018 in Aga Khan University Hospital, 
Karachi, Pakistan. The institute provided the institutional 
ethical review (4813-BBS-ERC-17). We included all 
subjects who approached the clinic during the study 
period, performed their semen analysis and categorized 
the subjects into normal and altered sperm parameters. 
Normal parameters had a total sperm count of (TC)>39 
million per ejaculate, total sperm motility >40%, and normal 
morphology of ≥ 4%.  The subjects were considered to have 
abnormal sperm parameters if they fall in the category as 
defined by WHO criteria [15] i.e.,) TC<39 million sperms

per ejaculate ii) less than 40% motility, and iii) less than 4% 
normal morphology. A convenient sampling technique was 
applied to recruit 88 male subjects between the ages of 25 
and 55 years, out of which 44 (controls) had ‘normal’ sperm 
parameters (normozoospermic), and 44 had ‘altered sperm 
parameters. Individuals with other causes of infertility, 
like cryptorchidism, testicular trauma, orchitis or testicular 
hypotrophy were excluded from the study. Subjects 
with liver/renal diseases, arthritis, malignancy, diabetes, 
epilepsy, endocrinal disorders, hypertension, tuberculosis, 
and those receiving steroids/drugs, testosterone or thyroxin 
replacement therapy are also excluded. After obtaining 
consent from all study participants to participate, a general 
physical examination was performed, and body mass 
index (BMI) was calculated. After collecting the blood 
samples from the subjects, serum was separated through 
centrifugation.
BMI of the study participants was categorized according 
to cutoffs for Asian considering overweight (≥25kg/
m²) population with a high risk of type II diabetes and 
cardiovascular diseases [16]. The cutoffs used for body fat 
(BF%) for normal weight was (12-22%), overweight (22.1-
27%) and obese (>27.1%) [17]. Serum samples were used 
to measure kisspeptin levels by commercially available 
enzyme-linked immunosorbent assay (ELISA) Kit (Cat. 
No: 95611, Glory Bio Science, USA) with a detection 
range of 5ng/L - 180ng/L. The analytical sensitivity of the 
kit was 10.16 ng/L, and intra- and inter-assay coefficient of 
variation was<10% and 12% respectively. For detection of 
serum spexin levels commercially available ELISA kit (Cat. 
No: E3507Hu, Bioassay Technology Laboratory, China) 
was utilized with a detection range of 10ng/L-4000ng/L. 
The analytical sensitivity of the assay was 4.95 ng/L, and 
the intra- and inter assay coefficient of variation were <8% 
and <10%, respectively, according to the manufacturers 
protocol. Serum levels of cholesterol, triglyceride, HDL 
and LDL were measured using Cobas c111 analyser (Roche 
Pakistan Ltd.). 
Data was analysed using IBM SPSS Version 20. The 
quantitative variables were described by means and standard 
error of the mean (SE). The Mann Whitney U test and 
Spearman’s rank correlation test were used to compare and 
correlate them respectively. The significance of the results 
was set at p≤0.05.

RESULTS

The demographic and biochemical parameters of 88 male 
subjects are given in table-I. Age in the ‘altered sperm 
parameters’ group was 34.45±1.09 years (mean±SE), and 
it was significantly lower as compared to the subjects 
with normal sperm parameters 37.50±0.94 (p<0.001). 
The mean values of body fat between ‘altered sperm 
parameters’ and ‘normal sperm parameters were not 
statistically significant. Data is presented as Mean±SE for 
all variables, compared by Mann Whitney U Test, p<0.05 
considered statistically significant. The mean KP values of 
‘altered sperm parameters’ males 13.23 ± 3.34 (ng/L) was 
significantly lower than ‘normal sperm parameters’ 31.89 
± 3.25 (p<0.001).
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Figure-I: Comparison of mean serum levels of kisspeptin 
and spexin in subjects with normal and altered sperm 
parameters.

Figure-II: Scatter plot and correlation analysis between 
KP and SPX in subjects with normal and altered sperm 
parameters.

Variables

Altered Sperm 
Parameters (Mean 

± SE) n=44

Normal 
Sperm 

Parameters
(Mean ± SE)

n=44

p-value

Age (years) 34.45 ± 1.09 37.50 ± 0.94 0.013

Body Mass Index 
(kg/m2)

25.89 ± 0.47 24.47 ± 0.54 0.087

Body Fat (%) 33.6 ± 0.69 32.59 ± 0.71 0.494

Kisspeptin (ng/L) 13.23 ± 3.34 31.89 ± 3.25 0.00

Spexin (ng/L) 383.57 ± 21.09 502.76 ± 19.77 0.00

Cholesterol (mg/dl) 180.66 ± 6.67 172.93 ± 4.57 0.640

Triglycerides (mg/
dl)

149.20 ± 11.26 167.32 ± 11.88 0.246

High density lipid 
protein C4 (mg/dl)

34.59 ± 1.32 33.89 ± 1.56 0.440

Low Density 
Lipoprotein C3 

(mg/dl)

102.95 ± 4.50 95.79 ± 3.72 0.376

Sperm Count (mill/
ml)

30.86 ± 2.30 92.02 ± 7.58 0.00

Motility (%) 31.66 ± 2.33 68.23 ± 2.05 0.00

Morphology (%) 2.54 ± 0.23 4.05 ± 0.24 0.00

Table-I: Clinical and Biochemical data of Study Groups.

The mean spexin values of ‘altered sperm parameters’ 383.57 
± 21.09 (ng/L) was also considerably lesser as compared to 
‘normal sperm parameters’502.76±19.77 (p<0.001). 
In the lipid profile panel, the cholesterol (CHO2L), 
triglycerides (TRIG), high density lipid (HDLC4) and low-
density lipid (LDLC3) levels were not significantly different 
between ‘altered sperm parameters’ and ‘normal sperm 
parameters. Spearman’s Rank Correlation applied, p<0.05 
considered as statistically significant. The Spearman’s rank 
correlation of KP and SPX with lipid profile is shown in 
Table-II. A statistically significant positive correlation 
was detected between KP and SPX levels (r-value=0.332, 
p=0.002). Neither KP nor SPX showed any significant 
correlation with lipid profile parameters.

Study Variables KP (ng/L) SPX (ng/L)

r-value p-value r-value p-value

Age (Years) 0.189 0.077 0.164 0.124

Body mass index 
(kg/m2)

0.007 0.947 -0.057 0.600

Body Fat (%) 0.091 0.394 0.005 0.963

Kisspeptin (ng/L) - - 0.332 <0.001

Spexin (ng/L) 0.332 <0.001 - -

Cholesterol (mg/dl) -0.005 0.962 0.071 0.511

Triglycerides (mg/
dl)

0.023 0.832 -0.028 0.796

Low Density 
Lipoprotein C3 

(mg/dl)
0.039 0.719 0.041 0.705

High density lipid 
protein C4 (mg/dl)

-0.154 0.152 0.160 0.135

Table-II: Correlation of spexin and kisspeptin with lipid 
profile.

DISCUSSION

The results obtained in the present study show that serum 
concentrations of SPX and KPwere significantly less in 
‘altered sperm parameters’ males. This demonstrates that 
both peptides may be involved in the pathogenesis of 
infertility. The findings for KP corroborate the findings of 
Rehman et al., who showed that within a Pakistani population 
sample, ‘altered sperm parameters’ males had significantly 
lower levels of KP, and as such, had significantly lesser 
concentrations of FSH and LH (p<0.001) [3]. Furthermore, 
our results for KP are in accordance with a study from Iran [18]. 
Extensive literature can already be found on KP and its role in 
fertility, whereby it is now unanimously accepted that KP is 
responsible for driving fertility through the release of GnRH 
and subsequently LH and FSH [19]. Following successful 
trials of KP injection now being approved for use in treating 
infertility, previous research has shown that injections of KP 
near GnRH producing neurons causes a rise in LH production 
[20]. No significant correlation between KP and any of the 
lipid profile parameters (LDL, HDL, and triglyceride 
and cholesterol) or between KP and BMI were observed.
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These results are different from the results obtained by 
Kolodziejski et al., who observed a statistically significant 
negative correlation between KP, SPX and BMI [4].
Furthermore, previous studies have indicated that KP may be 
a key link between the nutritional status of an individual and 
their fertility [21]. It has long been seen that energy balance 
and nutritional status are important predictors for successful 
reproduction since in order to reproduce, the organism must 
have adequate nutritional resources. Previous literature has 
supported the concept that in situations of negative energy 
balance (when the energy required by metabolism is greater 
than the food intake), hypothalamic KP levels are reduced 
in mice and rats, either in the whole hypothalamus or in 
certain nuclei, which then inhibits GnRH production [20]. 
On the other end of the spectrum in positive energy balance 
leading to obesity, the data is relatively sparse. However, 
Quennnell et al., documented a diet-induced obesity (DIO) 
mouse model, obese female DBA/2J mice had lower levels 
of Kiss1 mRNA in their later oventral periventricular and 
arcuate nuclei in the hypothalamus, along with lower 
numbers of KP producing neurons compared to chow fed 
mice [22]. The fact that no significant correlation between KP 
and BMI was  unable to be found in our study indicates that 
further studies with a larger sample size need to be conducted 
within a Pakistani setting before making a conclusion.  
With regards to SPX, as mentioned previously, there is a 
paucity of information. No similar study for SPX has been 
carried out in humans. The results from our study showed 
‘altered sperm parameters’ males had a lower level of SPX 
as compared to fertile males. Unlike KP, SPX injections 
have not been seen to be effective in modifying FSH or LH 
mRNA in the anterior pituitary gland in grouper fish [23].

The limitations of this study include the small sample size and 
the fact that due to budgetary constraints, certain parameters, 
including the levels of adipokines (adiponectin and resistin) 
and insulin resistance parameters could not be measured. 

Spexin and kisseptin levels were observed to be higher in male 
subjects with normal sperm parameters and had a significant 
positive correlation with each other. There was no impact of 
spexin on lipid profile and obesity, SPX has no impact on lipid 
profile and obesity. Further research needs to be conducted to 
assess the correlation of these peptides with lipid profile on a 
larger sample size to obtain a strongly significant correlation.
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