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Effects of Short-term and Long-term
Administration of Ritalin on Anxiety and
Locomotor Activity: a research based on
animal modeling

Golbaghi, N., Naeimi, *S., Mahdavi, A.

Abstract

Introduction: The aim of this study was to
investigate the effects of acute and chronic
administration of Ritalin on some behavioral
parameters such as anxiety and locomotor
activity and its comparison between male and
female rats.

Method: The present study is an experimental
interventional study performed on 40 adult
rats. Rats were divided into 8 groups (5 Rats
per group); including two control groups and
six treatment groups. Control groups were
given saline and treatment groups were given
therapeutic doses or high doses Ritalin per
day for 30 days by gavage. The effects of the
drug on anxiety and locomotor activity were
monitored by Elevated Plus Maze and Open
Field respectively. Data were analyzed by
one-way ANOVA and Duncan’s test using
SPSS software.

Results: In the chronic test, the number of
line crossing significantly was increased in
the both genders of 10 mg/kg. Meanwhile, the
data showed no significant change in the rate
of anxiety subsequent to the acute or chronic
Ritalin administration. It is worth mentioning
that female rats in high dose showed less
anxiety comparison to male counterparts.
Conclusion: This study revealed that long-
term use of high dose of Ritalin may lead to
increasing locomotor activity and then
behavioral sensitization in both sexes.
Furthermore, Ritalin has no impact on anxiety
rate in therapeutic doses.
Keywords: Anxiety,
activity.
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6. Caudate Nucleus
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1. anxiolytic responses



ODSen 5 (LS by

w58y e g Glilasl by Csejlyd g deslisS il 3l

&l
1. Yang PB, Amini B, Swann AC, Dafny N. Strain
differences in the behavioral responses of male rats
to chronically administered methylphenidate. Vol.
971, Brain Research. 2003. p. 139-52.
2. Vanderschuren LIMJ, Kalivas PW. Anatomical
substrates for dopamine and glutamate involvement
in sensitization. 2000. p. 99-120.
3. Wolgin DL. The Role of Instrumental Learning in
Behavioral Tolerance to Drugs. In: Psychoactive
Drugs. 1989.
4. Chelaru MI, Yang PB, Dafny N. Sex differences
in the behavioral response to methylphenidate in
three adolescent rat strains (WKY, SHR, SD). Behav
Brain Res. 2012 Jan 1;226(1):8-17.
5. Dafny N, Yang PB. The role of age, genotype,
sex, and route of acute and chronic administration of
methylphenidate: A review of its locomotor effects.
Vol. 68, Brain Research Bulletin. 2006. p. 393-405.
6. Willcutt EG. The Prevalence of DSM-IV
Attention-Deficit/Hyperactivity Disorder: A Meta-
Analytic Review [Internet]. Vol. 9,
Neurotherapeutics. 2012. p. 490-9. Available from:
http://link.springer.com/article/10.1007/s13311-012-
0135-8/fulltext.html
7. Rafig A, Shah A. Stimulant-induced psychosis:
Importance of patient education and compliance.
Vol. 15, Primary Care Companion to the Journal of
Clinical Psychiatry. 2013.
8. Morton WA, Stockton GG. Methylphenidate
Abuse and Psychiatric Side Effects. Prim Care
Companion J  Clin  Psychiatry  [Internet].
2000;2(5):159-64. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/15014637%0
Ahttp://www.pubmedcentral.nih.gov/articlerender.fc
gi?artid=PMC181133
9. Volkow ND, Ding Y-S, Fowler JS, Wang G-J,
Logan J, Gatley JS, et al. Is Methylphenidate Like
Cocaine? Studies on Their Pharmacokinetics and
Distribution in the Human Brain [Internet].
Available from: http://archpsyc.jamanetwork.com/
10. Scahill L, Carroll D, Burke K, Carroll D, Burke
K. Psychopharmacology Notes Methylphenidate :
Mechanism of Action and Clinical Update.
2004;17(2).
11. Jalilian F, Karami Matin B, Mirzaei Alavijeh M,
Ataee M, Mahboubi M, Motlagh F, et al. Prevalence
and Factor Related to Ritalin Abuse among Iranian
Medical College Student: An Application of Theory
of Planned Behavior [Internet]. Vol. 85, Res. 2013.

p. 22-7. Available from:
http://www.sdh.yums.ac.ir/uploads/Prevalence_and_
Factor.pdf

12. Cherland E, Fitzpatrick R. Psychotic Side Effects
of Psychostimulants: A 5-Year Review.

13. Becker JB. Gender differences in dopaminergic
function in striatum and nucleus accumbens. Vol.

sl adlas dilen (gouaie Glalls o By b S
ly 6)=S 59 aojlyd jd oyl 4 Cunl odds asuie
Oldllas prod 5 (gl )0 500 g jl dad o ials
e el ilidl cel gyl pl a8 sl oads ooly L
48 3RS (e 9y0im 1) 40558 (nl ggdge (nl D90
ol Jads an ccnl (1Ko ol 51 U (59 ialS
el wlSsS ailen Cunl (Sao b dil gyl (SIglio
2l OF 905l )3 assls 9ed (65,3 Bpae i3l
asllos a8 ol Aol ) puiwn (S Calld il38l
Ol (eje Byman 4S50l (L l)LSen g auesS
(T¥)395 530 13 635l o Sl 3l o Slo5 oo
ey a0 A @l 0 LOgld gy i (Jloya 4
e &S Lk (63)lge jl adlllas 390 SladisS 5 52955
Wil i pols ! e Ailgs

YL 90 Gaojlyd Gpuas aS oy LS asllles opl gl
Sboul g (S cdld Glalidl conge wlg oo ol
Olywss (A jebay o)l Glhlas] e p sasuie yl
Dy Comi 5 590 & dimly (puols adllas ;3 o0 odaliv
(i s ogeygn Gomen (Jelge (o Ol )
o Jual glagbse o515 5 meligd slooss S o515
calizee sl > (DAT bInding) cpuobed (sl 5 ygumal i
b ige byl > DAT Jlie (gl it b5 jia
L Sy JL.@J] LSL""O‘S“’ Lgl)b oole e &1)7“9
15 ggdge ol MLb sl § i 4 Sl (el
ol e (Yo V) LSen s Wagner) .(YF)S as g
plw dil 30y ol imgis a8 il davg LU G
5 4ige oS o i alaCadgime b losings,
sd] Olallas ;5 39 0 duogs .Cowl adllas loj e
@ Mo )81 50 pllyy e oS 5 dejlyd Jgo0 ]
o Shlassl plise o p3U s jless 4 ADHD
0)9 9 ikiSee (slajed > (65 Cllllas imen 9
6y Calad gyl Sl 3B 20 pluil 5 SYeb sl
Do duwlee



b (oolily, o

24. Markowitz JS, DeVane CL, Ramamoorthy S,
Zhu HJ. The psychostimulant d-threo-(R,R)-
methylphenidate binds as an agonist to the SHT1A
receptor. Pharmazie. 2009 Feb;64(2):123-5.

25. Goel. Zhang et. 2015;3949(1):3949.

26. Crawford CA, Der-Ghazarian T, Britt CE, Varela
FA, Kozanian OO. Novelty-induced conditioned
place preference, sucrose preference, and elevated
plus maze behavior in adult rats after repeated
exposure to methylphenidate during the preweanling
period. Behav Brain Res. 2013 Jun 1;246:29-35.

27. Haller J, Fuchs E, Hal&sz J, Makara GB. Defeat
is a major stressor in males while social instability is
stressful  mainly in females: Towards the
development of a social stress model in female rats.
Vol. 50, Brain Research Bulletin. 1999. p. 33-9.

28. Amos-Kroohs RM, Williams MT, Vorhees C V.
Neonatal methylphenidate does not impair adult
spatial learning in the Morris water maze in rats.
Vol. 502, Neuroscience Letters. 2011. p. 152-6.

29. Motaghinejad M, Motevalian M, Shabab B.
Effects of chronic treatment with methylphenidate
on oxidative stress and inflammation in
hippocampus of adult rats. Neurosci Lett. 2016 Apr
21;619:106-13.

30. Kudielka BM, Kirschbaum C. Sex differences in
HPA axis responses to stress: A review. Vol. 69,
Biological Psychology. 2005. p. 113-32.

31. Alam N, Pharm Sci PJ, Najam R. Effect of
repeated oral therapeutic doses of methylphenidate
on food intake and growth rate in rats [Internet]. Vol.
28. 2015. Available from:
https://www.researchgate.net/publication/270342878
32. Zhu N, Weedon J, Dow-Edwards DL. Oral
Methylphenidate Improves Spatial Learning and
Memory in Pre- and Periadolescent Rats. Behav
Neurosci. 2007 Dec;121(6):1272-9.

33. Comim CM, Gomes KM, Réus GZ, Petronilho
F, Ferreira GK, Streck EL, et al. Methylphenidate
treatment causes oxidative stress and alters energetic
metabolism in an animal model of attention-deficit
hyperactivity disorder. Vol. 26, Acta
Neuropsychiatrica. 2014. p. 96-103.

34. Wagner AK, Kline AE, Ren D, Willard LA,
Wenger MK, Zafonte RD, et al. Gender associations
with  chronic methylphenidate treatment and
behavioral performance following experimental
traumatic brain injury. Behav Brain Res. 2007 Aug
6;181(2):200-9.

64, Pharmacology Biochemistry and Behavior. 1999.
p. 803-12.

14. Daniel JM, Roberts SL, Dohanich GP. Effects of
ovarian hormones and environment on radial maze
and water maze performance of female rats. Vol. 66,
Physiology and Behavior. 1999. p. 11-20.

15. Hooge RD’, De Deyn PP. Applications of the
Morris water maze in the study of learning and
memory [Internet]. Vol. 36, Brain Research
Reviews. 2001. Available from:
www.elsevier.com/locate/bres

16. Vianna MRM, lzquierdo LA, Barros DM, De
Souza MM, Rodrigues C, Sant’Anna MK, et al.
Pharmacological differences between memory
consolidation of habituation to an open field and
inhibitory avoidance learning. Vol. 34, Brazilian
Journal of Medical and Biological Research. 2001.
p. 233-40.

17. Scherer EBS, da Cunha MJ, Matté C, Schmitz F,
Netto CA, Wyse ATS. Methylphenidate affects
memory,  brain-derived  neurotrophic  factor
immunocontent and brain  acetylcholinesterase
activity in the rat. Neurobiol Learn Mem [Internet].
2010 Sep;94(2):247-53. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S107474

271000105X

18. B Silva RC, Branddo ML. Acute and Chronic
Effects of Gepirone and Fluoxetine in Rats Tested in
the Elevated Plus-maze: An Ethological Analysis.
Vol. 65, Pharmacology Biochemistry and Behavior.
2000.

19. Rapport MD, Moffitt C. Attention
deficit/hyperactivity disorder and methylphenidate A
review of height/weight, cardiovascular, and somatic
complaint side effects.

20. Robison LS, Ananth M, Hadjiargyrou M,
Komatsu DE, Thanos PK. Chronic oral
methylphenidate treatment reversibly increases
striatal dopamine transporter and dopamine type 1
receptor binding in rats. J Neural Transm.
2017;124(5).

21. Haleem DJ, Inam Q-A, Haleem MA. Effects of
clinically relevant doses of methyphenidate on
spatial memory, behavioral sensitization and open
field habituation: A time related study. Behav Brain
Res [Internet]. 2015 Mar 15 [cited 2019 Jun
28];281:208-14. Available from:
https://www.sciencedirect.com/science/article/pii/SO
166432814008274

22. Martin C, Fricke D, Vijayashanthar A, Lowinger
C, Koutsomitis D, Popoola D, et al. Recovery from
behavior and developmental effects of chronic oral
methylphenidate following an abstinence period.
Pharmacol Biochem Behav. 2018 Sep 1;172:22-32.

23. LeBlanc-Duchin D, Taukulis HK. Chronic oral
methylphenidate administration to periadolescent
rats yields prolonged impairment of memory for
objects. Neurobiol Learn Mem. 2007 Oct;88(3):312—
20.



