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The study of sperm concentration in male rats with methamphetamine addiction:

a preliminary report
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Abstract

Methamphetamine (METH) is an unlawful drug which the effect of METH can induce central
nervous system (CNS) and neurodegenerative in the brain. Moreover, METH has an effect on
reproductive toxicology causing an aberrant of sperm motility, sperm morphology and sperm
concentration. Thus, this preliminary study was investigated the effect of METH addiction on sperm
concentration in the male rats. Three groups of METH treatment were evaluated. The sperm
concentration in the ED-METH group wasnumerically decreased when compared with the control
group. Although, a decrease of the sperm concentration in the ED-METH groupjust failed to reach
significant, but this result show that METH has an adverse effect on sperm concentration.

Keywords : methamphetamine, sperm quality, sperm concentration
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Introduction

Methamphetamine (METH) is an unlawful drug used second most popular in worldwide
(Cruickshank, C.C., and Dyer, KR., 2009). It has been reported as a cause of neurodegeneration in
the brain and central nervous system (CNS) stimulant which related to euphoria, alertness,
hallucination and delirium (Derlet, R.W., and Heischober, B., 1990). Furthermore, the previous study
showed that METH has not only been reported as a neurotoxicity but also reproductive toxicity.

The previous study of Yamamoto et al. demonstrated that sperm motility in male mice
was decreased after treated with METH at 15mg/kg (Yamamoto, Y., Yamamoto, K., and Hayase, T.,
1999). Moreover, the previous study of Nudmamud-Thanoi and Thanoi demonstrated that
treatment with acute and sub-acute of METH has effects on sperm quality by decreased normal
sperm morphology and sperm concentration in male rats (Nudmamud-Thanoi, S., and Thanoi, S.,
2011). Therefore, the objective of the present study was to investigate the sperm concentration in

male rats after METH addiction.

Material and method

The methods of this study consist of treatment with METH in the male rats, analysis of
sperm concentration and statistical analysis.

D-methamphetamine hydrochloride with the permission from the Ministry of Public Health
was purchased from the Lipomed AG, Arlesheim, Switzerland.

Male spraguedawley rats were divided into 4 groups compose of control group (n=14),
acute dose-METH binge (AB-METH) group (n=4), escalating dose-METH (ED-METH) group (n=4) and
escalating dose-METH binge (ED-METH binge) group (n=4). Intraperitoneal injection (i.p.) was used to
treated with saline or METH to male rats in this study.

In the control group, the male rats were treated with 0.9% saline for 15 days before
sacrificed. In the AB-METH group, the male rats were treated with 0.9% saline for 14 days and
treated with METH at 6 mg/kg for 4 times every 2 hours interval on day 15 before sacrificed (table
1).In the ED-METH group, the male rats were treated with initial intensity of METH at 0.1-3.9 mg/kg
on day 1-13 every 3 hours interval for 3 times per day and treated with METH at 4 mg/kg every 3
hours interval for 3 times on day 14 and treated with 0.9% saline every 2 hours interval for 4 times
on day 15 before sacrificed (table 1).In the ED-METH binge group, the male rats were treated with
initial intensity of METH at 0.1-3.9 mg/ke on day 1-13 every 3 hours interval for 3 times per day and
treated with METH at 4 mg/ke every 3 hours interval for 3 times on day 14 and treated with METH
at 6 mg/kg for 4 times every 2 hours interval on day 15 before sacrificed (table 1).

The male rats were sacrificed by cervical dislocation. After that, cauda epididymis was
immediately dissected, placed and minced into phosphate buffer saline (PBS) to release

spermatozoa. Then, spermatozoa were collected and fixed in 10% formaldehyde. Hemocytometer
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was used to count spermatozoa under bright field microscope. The counted spermatozoa were
calculated into the epididymal sperm number (x10° cells/mV).
The sperm concentration was analyzed by one-way ANOVA following by LSD test. The data

was showed as mean+SEM. The significant was determined as P-value less than 0.05.

Days Methamphetamine dose (mg/kg)
7.30 (a.m.) 10.30 (a.m.) 13.30 (p.m.)
1 0.1 0.2 0.3
2 0.4 0.5 0.6
3 0.7 0.8 0.9
4 1.0 1.1 1.2
5 1.3 1.4 1.5
6 1.6 1.7 1.8
7 1.9 2.0 2.1
8 2.2 23 24
9 25 2.6 2.7
10 2.8 2.9 3.0
11 3.1 3.2 33
12 3.4 3.5 3.6
13 3.7 3.8 39
14 4.0 4.0 4.0
Day 7.30 (@a.m.) 9.30 (a.m.) 11.30 (a.m.) 13.30 (p.m.)
15 6 6 6 6

Table 1.The schedule of METH administration for AB-METH group on day 15, ED-METH
group on day 1-14 and ED-METH binge group on day 1-15 (adapted from Segal, et al., 2003).

Result

The result of the present study showed that the sperm concentration was numerically
decreased in the ED-METH group (231.82+43.61x10° cells/ml) when compared with the control
group (240.22+23.39x10° cells/ml) but it just failed to reach significant (figure 1).
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Figure 1.Epididymal sperm number (x10° cells/ml) in the treated with METH groups
compared with the control group. Data were showed as mean+SEM (ANOVA post-hoc LSD).

Discussion

The result of the sperm concentration in the present study was numerically decreased in
the ED-METH group. This result was consistent with the previous study of Nudmamud-Thanoi and
Thanoi which indicated that acute and sub-acute treated with METH can decrease the sperm
concentration (Nudmamud-Thanoi, S., and Thanoi, S., 2011). However, a decrease of sperm
concentration in this study just fails to reach significant. This may due to doses and times of treated
with METH in this study were differentiated from the previous study. The sperm concentration in
this study may significantly decrease if the male rats were treated with METH at the higher dose
and/or the longer time.

Conclusion

Although, a decrease of sperm concentration in this studyjust failed to reach significantbut

this result shows that METH has adverse effect on sperm concentration.
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