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Abstract.

Methamphetamine (METH} is an illicit psychostimulant drug.

1t is known as nourotoxicant because it can

degencrale neurons in the brain and induce euphoria or psychosis. Morcover, METH can cause reproductive toxicity as it
can induce apoptosis in seminiferous tubule and changes of plasma festosicrone concentration. The present study was
carried out to investigate the cffect of METH that imitates human addiction on rat sperm quality. The percentages of
normal sperm motility and normal sperm morphology were significantly decreased o animals treated with METH when
compared with control group, especially in escalating dose (ED) METH and ED-binge METH groups. Howcver, sperm
concentration in ED METH group was numcrically decreased when compared with the control group but it just failed to
reach significant. The results of this study indicate that METH can induce alteration of sperm quality. These changes of

sperm quality may relate 1o fertilizing abilitics of sperm.

Keywords methamphetamine, sperm guality, sperm concentfation, sperm morphology, sperm motility

Background

Methamphetamine (METH)Y 1s an illicit drug
which has a primary action in the bram. METH s
synthesized from ephedrine and pseudocphedrine (1}
It can uptake into body by smoking, injection, snorting
and ingestion (2). Several studics have reported that
METH is a neurotoxicant {}). METH can induce
cuphoria, alertness (3), anxiety, hallucination and
psychosis (4). 1n addition, METH also has effects in
reproductive  system, It can induce apoplosis in
seminiferous  tubules (6, 7) and change scrum
testosterone concentration in male mice {3). Morcover,
male rats treated with METH indicate a decvease of
cell profiforation (6).

Furthermore, METH that imitates human addiction
has been reported to cause degencration of pyramidal
ncuron and interncuron in the ncocoriex and limbic
syster in male rats. These results may be related to the
cognitive alteration in METH users (8). However,
study of METH addiction with acute binge and
Jating dose has not been reported in reproductive
system. Therctore, the objective of this study was to
mvestigate the coffect of METH addiction on the
alieration of spermn quality in male rat.

daterials and Methods

D-methamphetamine hydrochlioride (Lipomed AG,
Arlesheim, Switzerland) with the consent from the
Minisiry of Public health was used in this experiment.

Twenty four male Spraguc-dawley rats (National
Animal Center, Salaya. Nakorn Pathom. Thailand)
weighing between 230-300 g were housed ene per cage
at 24 & 1 C and dark/hight cycle {2 hours. The
protocol for this study was approved by the Animal
Rescarch  Committee  of  Narcsuan  University.

459-

Thailand.  After that, animals were divided nto 4
groups. Lach group contains & animals. All animals
were treated intrapentoneally {(i.p.) ecither saline or
METH. In control group, rats were treated with 0.9%
saline 3 times per day for 14 days and 4 times at 2
hours intervals on day 15, In acute binge (AB) METH
group, rats were treated with 0.9% saline 3 times per
day for 14 days and 6 mg/kg METH 4 times at 2 hours
intervals on day 15, In cscalating dose (ED) METH
group, rats were treated with gradually increased doses
of METH 3 times per day for 13 days and 4.0 mg/kg
METH 3 times on day 14 then followed with 0.9%

saline 4 times at 2 hours intervals on day 15 (1able 1).

in ED-binge METH group, rats were treated in the
same protocol as in ED-METH group, except using 6
mg/kg METH instead of 0.9 % saline. Afier
treatments, rats were sacrificed by cervical dislocation .
and cauda cpididymis was removed to release
spermatozoa in phosphate buffer saline (PBS).

Sperm mwotility was immediately evaluated under
bright ficld microscope (40x). The sparmatozoa were
loaded in the Makler counting chamber. Motile and
non-motile sperm were exprossed in percentage of
normal sporm molility.  After that, spermatozea were
fixed in 10% formaldehyde and stained with eosin:
solution to evaluate sperm morphelogy. Two hundred
spermatozoa per animal were evaluated under bright
fieidd microscope. The sperm  morphology  was
expressed in percentage of normal sperm morphology.
To evaluate sperm concentration, spermatozoa in 10%
formaldchyde were counted (as 10%ells/mi) under
bright ficld micrascope by using Neubauer's counting
chamber.
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Table 1. Schedule of METH adminisiration for
cscalating dose on days {-14 and a high dosc hinge on

day 15(9

Pioceedings of the Anatomy Asseciati
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(44.08+4.53%) when compared with conirol group.
(68.33£7.41%) (Fig. 2). The sperm concentrations
were numerically decreased in ED METH group when
comparced with control group. but it just failed to reach
significant (Fig 3).

Days Methamphetamine dose {mp/kg)
7.3 18.36 13.3¢

| 0.3 0.2 0.3

3 04 0.5 0.6

3 0.7 123 03

4 10 i1 12

s 1.3 14 13

o 1.6 1.7 1.8

7 1.9 20 2.1

3 22 2.1 24

9 25 26 27

10 2.8 29 3.0

[ 11 32 33

12 34 35 36

13 kX 3R 39

14 4.0 4.0 40
Day 7.30 9.30 1130 1330 |

15 ) 6 [ [
Results

The percentages of normal sperm motility and
normal  sperm morphology  were  significanty
decreased i all groups of animals ireated with METH.
However, the  sperm  concentration  was  not
significantly decreased in all animal groups treaicd
with METH.

Glousol
H BAR METH
. - - BED METH
SED-Bigz
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Fig 2. Percentage of normal sperm morphology of
male rats affer treated with METH compared with
control group. Data are presented as meantSEM, n =
6, * £<0.05 vs control group and ** P<0.01 vs control
group.

Fig 1. Percentage of normal sperm motitity of male
rats affer treated with METH compared with control
group. Data are presented as meaniSEM, n = 6, **
P01 vs control group and *¥* A<0.001 vs control
group.

Percentage  of normal  sperm  motility  was
significantdy  decreased  in AR METH  group
{32.79+5.35%), in ED METH group (43.5022.83%;).
and in ED-binge METH group (42.66+4.71%) when
compared with control group (66.50£2.79%) (Tig 1).
Percentage  of normal  sperm morphology  was
significantdy  decreased  in ED METH  group
(49.20:1.39%), and i ED-binge METH group

e . G Coutrol

H BABMETH
BLDMEDH
BED-bmge METH

Cozet

Fig 3. Sporm: nmumber of cauda epididymis (x10%ml) of
male rafs after treated with METH compared with
control group. Data are presented as meantSEM, n=6

Discussions

The present study demonstrated that animals
treated with METH show decrcasing in normal sperm
wotility and nomal sperm morphology involved in
cffect of METH addiction. Results of this study n ED
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METH group and ED-binge METH group showed that
gradual increase of METH treatment c¢an induce a
significant decrease of normal sperm motility when
compared with control group. Morcover, normal sperm
motility of AB METH group also significantly
decreasc compared with controf group. A decrease of
sperm motility in this study is in agreement with the
stady of Yamamoto ¢r al. who teported a reduction of
sperm motility of malc mice treated with METH 15
mg/kg at 24.and 48 hours afier METH administration.
A decrease of normal sperm motility may result from
male fertility {10).

The lowest percentage  of  normal  sperm
morphology found im apimals in ED-binge METH
group may be involved the effect of METH-
dependence which can induce number of abnormal
sperm morphology. In addition, number of normal
sperm morphology was also significantly decreased in
ED METH group. Decreases of normal  sperm
morphology in both groups are consistent with the
study of Numamud-Thanei and Thanoi which indicate
increase apoptotic cells in seminiferous tubule after
exposure to 4 mgkg and 8§ mgkg METH (7).
Moreover, increased apoptotic cells in semimferous
tubule depend on dosc-dependent that related to
decrease normal sperm morphology (71

Even though, the results of sperm concentration
were not significantly decreased in all groups treated
with METH compared with control group, nurobers of
sperm concentrations were numerically decreased in
ammals tseated with ED METH group. These changes
in sperm concenfrations may rcach significant if
animals werce exposed to METH for a longer period.

In conclusion, METH administration in animals
can induce altcration in sperm quality, especially, in
animals  treated  with  ED-binge  METH  group.
Decreases of sperm motility and sperm morphology
caused by METH may be involved their fertilizing
abilitics of sperm leading to reproductive problems in
males.
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;‘\bstract

Methamphetamine (METH) i3 a psychostimulant drug which often abused snd has naurotoxical
eficcls. A few reports have alsa been repored its effect in reproductive toxicity. There is a study reparted
acute gh doss and suli-acute dose treatmenis with METH in male rats can induce apeptosis in seminiferous
whules, Therefore the aim of this study was to investigate effect of METH Ihat imitates addiction in human on
rat sperm morphofogy and sperm motiity. Male Sprague-Dawley rals were divided into four groups. Control
group was treated intrapesitoneally (1P} with vehicle three times per day for 14 days and four times on day 15,
Escalating binge dose group was gradually increasing treated with METH (1P} three times per day for 13 day
and treated 4.0 mgikg METH (IP) three times on day 14 and treated with 8.6 mg/kg METH {iF) four imes &t 2

hours intervals on day 15; Escalating dose group was gradually increasing treated with METH (IP) three times

per day for 13 day and reated 2.0 mgkg METH (1P} three times on day 14 and treated with vebicle {iP} four
fimes an day 15; Acute binge group was treated with vehicle (1P} three times per day for 14 days and freated
with 0.6 mgfkg METH (IP) four times at 2 hours inlervals on day 15, Rals were sacrificed and epididymis was

mmoved t mince by scissor to release spermatozaa. The resulis of this study incicate thal normal sperm

morphology was significently decreased in escaiaiing binge dose group {43.88:2.37%:}. escalatng dose
group (25.7546.50%) and zoute hinge group {62.69£1.99%) compared with control (75.8041.02%). Sperm
motility was significantly decreased in escalating binge dose group (25.07£6.38%) and escalating dose
aroup (20.84:7.47%) compared with conirot (48.7724.03%). Decreased normal sperm mosphology and

sperm molifity may be caused by e effect of METH since our previous study has been reported that METH

can incuce apoploss i ral testis.

sywords: Methamphetamine, spermatogenesis, sperm concentration, sperm morphology, sperm motiity

————
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Abstract

Metharphetamine (METH) is an illicit psychostimulant drug. It is known as neurotoxicant because it can
degenerate neurons in the brain and induce euphoria or psychosis. Moreover, METH can cause reproductive toxicity
as it can induce apoptosis in seminiferous tubule and changes of plasma testosterone conceritration. The present
study was carried out to investigate the effect of METH that imitates human addiction on rat sperm quality. 24 male
Sprague-dawley rats were divided inio ¢ groups composed of control group, acute binge {(AB) METH group,
escalating dosa (ED} METH group and £D-binge METH group. Alf animals were treated intraperitoneally (.p.} either
with saling or METH, After traatment, rats were sacrificed by cervical distocation and cauda epididymis was rermoved
1o release spermatozoa in phosphate buffer saline. Percentages of normal sperm motlity were sign%ﬁcénﬂy
decreased in AB METH group {22.79+5.35%), in ED METH group (45.50£2.83%), and in ED-binge METH group
(42.66+4.71%) when comparad with control group (66.50£2.79%). Percentages of normal sperm morphology were
significantly decreased in EO METH group {49.20+1.39%), and in £D-binge METH group (44.08£4.53%) when
compared with control group (68.3317.41%). However, sperm concentration in ED METH group was numerically
dacreased when comparad with the control group but # just falled fo reach significant. The resulls of this study
indicate that METH can induce alteration of sperm quality. These changes of sperm quality may relate fo fertilizing

abitities of sperm.

Keywords: methamphetamine, sperm quality, sperat concentration, sperm morpholegy, sperm motility
p quailty QY Y
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Abstract

Methamphetamise (METH] is an llict drug thal abused worldwde. |t is used o slimulaie cemrai
nervous system (CNS) 1o induce; euphoria and increase alertness. In addition, METH has been reporied as
reproductive toxicity such as it can induce abnormal sperm morphology and decrease sperrﬁ motifity. The
developmental process of germ cell is related 1o androgen ceceptor {AR) which 2 has been detacted on
Leydig cells. Thus, the aim of this stucy was carried out to investigale the effect of METH on aiteration of AR
on Leydig cells. Male Sprague-dawley rats were divided info 4 grougs including centrel group, acuie dose-
METH binge (AB-METH) group, escalating dose-METH (ED-METH) group and escalaling dose-METH binge
{ED-METH binge) group. Al animals were treated intraperioneally {i.p.} with safine or METH. Afler thal, the
animals were sacrificed and testis was remcved 1o investigale AR expression on Leydig cells by
immunohisiochemistry study. The percentage of AR on Leydig cefls were decreased in ED-METH group
(74.54£1.49%) (P < 0.05) and ED-METH binge group (70.72:2.15%) (P = 0.000) when compared with control
group (80.48£1.60%). The result of this study indicated that METH can induce alteration of AR on Leydig celis

which may relate (o the dysfunction of leydig cells in producing hormone related to sperm production.

Keywords: methamphetamine, androgen recepter, Leydig cefl, immunchistochemisiry study
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