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Background: Oral contraceptive pills (OCPs)s are usually used for childbirth control. However,
some studies showed unforeseen uses for them, including trials to adulterate the results of illicit
drug tests.

Objective: We examined the effects of OCPs on masking the appearance of Pregabalin and diaze-
pam in a urine drug screening kit. As well.the behavioral consequences of Pregabalin and diaze-
pam with or without OCP were examined using rotarod and hot plate tests.

Methods: A total of 60 male Wester Albino rats were randomly divided into six groups: (a) a con-
trol group (untreated), (b) a group given pregabalin alone, (c) a group given diazepam alone, (d) a
group given OCP (Microgynon® (Levonorgestrel/Ethinylestradiol)) alone, (e) a group given
pregabalin with OCP, and finally (f) a group given diazepam with OCP. A urine drug screening kit
was used to determine the presence and absence of illicit drugs. Rotarod and hot plate tests were
also used to assess the impact of OCP use on behavior among the tested groups.

Results: Urine screening test showed a confirmed drug detection in Pregabalin group, Diazepam
group, and Pregabalin/Microgynon group, while Diazepam/Microgynon group showed uncertain
presence nor absence of diazepam in the urine. Rotarod and hot plate tests showed that Mi-
crogynon did not significantly affect the pregabalin-treated group, whereas a slight difference was
observed in the diazepam-treated group.

Conclusion: This study demonstrated that OCPs did not affect the detection of illicit drugs in the
urine immunoassay tests; however, they may contribute to invalid results among specific abused
drugs. Future studies are needed to understand the rationale behind the improper use of OCPs to
mask illicit drug detection. Serious educational campaigns are also necessary to highlight the nega-

tive consequences of OCP intake on men's health.

Introduction

In the past decade, non-therapeutic drug use, which is determined
by drug abuse, has grown significantly (1). Drug abuse is character-
ized by the harmful consumption of substances beyond the approved
medical practice and guidelines. This includes self-medicating with
higher dosages, longer durations than what is recommended, intoxi-
cated motivations, and situations where risks outweigh benefits (2, 3).
The most frequently abused drugs include sedatives, stimulants, and
opioids (4, 5). However, the abuse of oral contraceptive pills (OCPs)
among males has not been properly investigated.

The OCPs are oral formulations containing an estrogen hormone
derivative, either alone or in combination with a progestin hormone
derivative (6, 7). They are widely recognized as the most common
method for reversible contraception among women of reproductive
age (8, 9). In Jordan, OCPs are the second most commonly used type
of contraception, with 60% of Jordanian women reported to use
them, following intrauterine devices (10, 11). In Jordanian pharma-
cies, the OCPs are particularly susceptible to misuse due to their ac-
cessibility as over-the-counter medications, and often obtainable
without a medical prescription (12, 13). Furthermore, a previous
study has revealed that community pharmacies in Jordan reported
instances drug abuse involving benzodiazepine, anticholinergic, and
Pregabalin (14, 15). These abused drugs can be detected by quick
screening of urine samples using a screening test kit (16).

Urine stands as the most common sample for drug testing (17,
18). It is relatively easy to collect, noninvasive, and can yield a suffi-
cient quantity for confirmation and repeat testing, if necessary (19,
20). Additionally, urine contains high concentrations of drugs and
their metabolites compared to other fluids (16, 21). Urine drug testing
can identify drug abuse, improve security at work, and monitor medi-

cation adherence (22, 23). In numerous countries, urine drug tests are
widely employed as qualitative tests for detecting drug addictions due
to their easy application and affordable cost (22, 24).

According to previous research, many community pharmacies
have reported the use of OCPs by male drug abusers to adulterate the
results of urine tests (12, 25, 26). Therefore, the current study aimed
to investigate the effect of OCPs intake on masking the presence of
illicit drugs in urine screening tests on male rats.

Materials and methods

The used OCPs and Drugs

Nervica® (Pregabalin 75mg capsule, JOSWE medical, Jordan),
Valium® (Diazepam 5mg tablet, Roche Holding AG, Switzerland),
and Microgynon® (Levonorgestrel/Ethinylestradiol tablet, Bayer Wei-
mar GmbH & Co KG, Germany).

Animals manegment

Male Wester Albino rats (n=60), aged 10- to 12-week-old, and
weighing an average of 250 to 300 g, were inbred at the Applied Sci-
ence Private University of Jordan (ASU), Jordan. Animals had free
access to food and water in their Plexiglas cages (60 x 25 x 25 cm),
and were kept on a controlled humidity (50% + 5%), and temperature
(23° C+2° C), with a 12/12-h light/dark cycle (lights turned on at 7:30
AM) throughout the duration of the experiment.

Study settings

All animal procedures were accomplished in compliance with the
regulations and guidelines of the Research and Ethical committee at
the faculty of pharmacy - Applied Science University, Amman, Jor-
dan, and according to the strict national and international regulations
about laboratory animals care and use.
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10-panel urine drug test kit

Figure 1. Scheme describing the study method

Ethical approval was obtained from the Institutional Research
Board in the faculty of Pharmacy Applied Science Private University
(Approval number: 2020-PHA-28). The lab experiments were con-
ducted by Alaa Al-Banna.

Animal groups and treatments

As shown in Table 1, following a one-week acclimatization peri-
od, rats were assigned randomly to one of six groups: Group 1
(Control group, n=10), which received distilled water by oral gavage
during the experiment (untreated group). Group 2 (Pregabalin group,
n=10) received pregabalin treatment (60 mg/kg) by oral gavage once
daily for 7 days. Group 3 (Diazepam group, n=10), received diazepam
treatment (10 mg/kg) by oral gavage once daily for 12 days. Group 4
(Microgynon group, n=10) received Microgynon treatment (2.6 mg/
kg) by oral gavage once daily for 7 days. Group 5 (Pregabalin/
Microgynon group, n=10), which received Pregabalin treatment (60
mg/kg) by oral gavage for 7 days, and then a dose of Microgynon
treatment (2.6 mg/kg) by oral gavage once daily for another 7 days.
Group 6 (Diazepam/Microgynon group, n=10), which received Diaz-
epam treatment (10 mg/kg) by oral gavage for 12 days once daily, and
then a dose of Microgynon treatment (2.6 mg/kg) by oral gavage once
daily for another 7 days.

Urine drug testing

Urine drug testing is commonly used in medical clinics to exclude
substance-induced disorders, monitor medication adherence, and
detect drugs in cases of overdose. Companies and governments also
conduct drug testing to detect illicit drug use (27, 28). In the current
experiment, collected urine samples were screened for illicit drugs or
their metabolites using a 10-panel urine drug test kit (ALL TEST 10

Table 1. Details of illicit drug administration

Behavioral tests: A: Hot plate test, B: Rotarod
test

Panel Drug Test Kit DOA-1104-KET, China). This drug testing
kit is certified by the Food and Drug Administration. The kit can
detect ten different drugs including cannabis, cocaine, ampheta-
mine, methamphetamine, ecstasy, opiates, methadone, bu-
prenorphine, benzodiazepines, and ketamine. Results were
recorded as positive or negative based on the manufacturer's cut-off
values: cannabis (50 ng/mL), cocaine (300 ng/mL), ampheta-
mine (1000 ng/mL), methamphetamine (1000 ng/mL), ecsta-
sy (1000 ng/mL), opiates (2000 ng/mL), methadone (300 ng/
mL), buprenorphine (10 ng/mL), benzodiazepines (500 ng/
mL), and ketamine (1000 ng/mL). The bottom end of the test
strips was immersed into urine samples and allowed to settle for five
minutes before reading the results. The appearance of one line indi-
cated positive drug detection, whereas the appearance of two clear
lines indicated the absence of the drug in urine. In case one clear line
and one pale line suggested that the result was unclear, the test should
be repeated.

Samples collection

The rats were individually housed in metabolic cages
(Techniplast, Italy), with stainless steel surface area, measuring 23 cm
in diameter and 18 cm in height. Urine samples were collected and
tested at intervals of 3, 5, 10, 24, 30, 40, 50, and 56 hours after admin-
istration of the last dose of each treatment in Group 1 (distilled wa-
ter), Group 2 (Pregabalin), Group 3 (Diazepam), and Group 4
(Microgynon). While in Group 5, and Group 6, urine samples were
collected and tested at intervals of 3, 5, 10, 22, and 30 hours after each
dose of OCP (Microgynon) administration.

Group name Drug Details Duration of intake per day and the dose
Control group Un treated No drugs or vehicles are administered Non
Pregabalin group Pregabalin One daily-orally 60 mg/kg for 7 days
Diazepam group Diazepam One daily-orally 10 mg/kg for 10 days
Microgynon group Microgynon Once daily-orally 2.6 mg/kg for 7 days
. . . . Pregabalin for 7 days, followed by Microgynon for another 60 mg/kg for 7 days followed by 2.6 mg/

Pregabalin/Microgynon group Pregabalin/Microgynon 7 days kg for another 7 days

. . . . Diazepam for 7 days, followed by Microgynon for another 10 mg/kg for 7 days followed by 2.6 mg/
Diazepam/Microgynon group Diazepam/Microgynon 7 days kg for another 7 days
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Motor Activity assessment

The rotarod test is usually used to assess motor activity behavior
and to determine an animal's ability to balance on a rotating rod (29).
In this test, rats were initially pre-trained on an automated one-lane
rotarod (MUROMATCHI KIKAI Co., LTD., MK-630B, Tokyo, Ja-
pan), which was set on accelerating speed ranging from 4 to 40 rpm
over 300 seconds period (30, 31). To alleviate stress and exhaustion,
animals were given a minimum of 20 minutes break between each
speed. The duration each animal remained on the rod, recorded as
latency to fall, was automatically documented using a switch under
the bottom of the rotating drum. This test was carried out during the
morning.

Hot-plate test

The hot plate test is a behavioral model of nociception that is
often used to screen for pain reliever effects, which are typically meas-
ured by changes in the nociceptive threshold (32, 33). The hot-plate
apparatus (MUROMATCHI KIKAI CO., LTD, MK 350D, Tokyo,
Japan) was maintained at a temperature of 50 + 0.5 °C. Rats were
placed within an acrylic cylinder (20 cm in diameter) on a heated
surface, and the time (in seconds) was started by a blinded investiga-
tor until the rat exhibited a sensory response, such as paw-licking,
paw-lifting, or jumping (34), within a maximum delay of 60 seconds,
to avoid tissue damage. At the end of each session, the hot plate was
cleaned with water and allowed to dry before the next session was
started. This test was carried out during the morning.

Statistical analysis

The data was presented as means and standard errors of the mean
(SEM). One-way ANOVA, followed by Tukey's multiple comparisons
test was used to analyze data for hot plate, and rotarod tests. All sta-
tistical analyses were based on a p < 0.05 level of significance, using
GraphPad Prism version 9.0 (GraphPad Software, Inc., San Diego,
CA, United States).

Results
Urine sample screening

Urine samples were analyzed using a 10-panel urine drug test kit.
Tested urine samples from Group 1 (Control group) displayed nega-
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tive results (two clear lines) in all detection zones of the kit, indicating
the absence of any illicit drugs or their metabolites in these samples.
Whereas, Group 2 (Pregabalin group), and Group 3 (Diazepam
group) displayed positive results (one clear line) during the whole
period of testing. On the other hand, Group 4 (Microgynon group)
displayed negative results (two clear lines) in all detection zones of
the kit, which ensures that the kit did not identify Microgynon or its
metabolites in urine samples. Moreover, Group 5 (Pregabalin/
Microgynon group) displayed positive results despite the administra-
tion of OCP, while Group 6 (Diazepam/Microgynon group) displayed
uncertain presence nor absence (one clear line and one pale line) of
any illicit drugs or their metabolites in urine indicating that more
urine tests should be performed.

Rotarod test outcomes

Before the real testing, each group received pre-training sessions
to ensure the rats became familiarized with the apparatus and the
rotating drum. In this test, Group 2, which received Pregabalin for 7
days, and Group 5, which received Pregabalin for 7 days followed by
a dose of Microgynon for another 7 days, both exhibited a decrease in
the latency to fall. This observed pattern of effect was confirmed by
one-way ANOVA, indicating a significant effect of the treatment [F
(2, 25) = 5.81, p = 0.0085; Figure 2. Tukey's multiple comparisons
revealed a significant decrease in latency to fall in Group 2
(Pregabalin group) and Group 5 (Pregabalin/Microgynon group)
compared to Group 1 (Control group). In addition, there was a de-
crease in the latency to fall observed in Group 3, which received Diaz-
epam for 12 days, and Group 6, which was given Diazepam for 12
days followed by a dose of Microgynon for the other 7 days. This
observed effect pattern was confirmed by one-way ANOVA, indicat-
ing a significant effect of the treatment [F (2, 27) = 33.94, p < 0.0001.
Furthermore, Tukey's multiple comparisons revealed a significant
decrease in latency to fall in both Group 3 (Diazepam group), and
Group 6 6 (Diazepam/Microgynon group) compared to Group 1
(Control group).

Hot plate test outcomes

The measurement of rats' latency to lick their hind paws or jump
out of the enclosure of a hot plate apparatus will be used to analyze
the effect of illicit drugs and the addition of OCP on their perfor-
mance.
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Figure 2. Rotarod test outcomes (data are presented as mean + SEM). (A) Latency to fall in Control, Pregabalin, and Pregabalin/Microgynon groups; (B) Latency to fall in
Control, Diazepam, and Diazepam/Microgynon groups (*p < 0.05, ****p < 0.0001; n = 10 for each group).
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In this test, Group 2, which received Pregabalin for 7 days, and
Group 5, which received Pregabalin for 7 days followed by a dose of
Microgynon for another 7 days, showed no difference in the latency
to fall between Group 2, and Group 5 compared to Group 1 (Control
group). This observed pattern of effect was confirmed by one-way
ANOVA, which revealed no significant effect of Treatment [F (2, 27)
= 2.924, p = 0.0709; Figure 3. On the other hand, there was an in-
crease in latency time in Group 3, which received Diazepam for 12
days, and Group 6, which received Diazepam for 12 days and then a
dose of Microgynon for the other 7 days. This observed effect pattern
was confirmed by one-way ANOVA, revealing a significant effect of
the treatment [F (2, 27) = 12.12, p = 0.0002. Tukey's multiple com-
parison revealed a significant increase in latency time in Group 3
(Diazepam group), and Group 6 (Diazepam/Microgynon group)
compared to Group 1 (Control group).

Discussion

The current study explored for the first time the effect of com-
bined oral contraceptives on masking the appearance of abused drugs
(Pregabalin and Diazepam) using a 10-panel multi-unit urine screen-
ing test. The study's findings indicate that OCPs have no impact on
the detection of illicit drugs in urine, yet, they may lead to invalid
findings with certain misused drugs.

Firstly, the current study found that taking pregabalin as well as
diazepam resulted in positive urine screening results. During the
experiment, one clear line within specific detection zones showed that
the kit was able to recognize Pregabalin, Diazepam, and their metab-
olites in urine.

Moreover, urine tests showed negative results in both the Control
and Microgynon groups, indicated by the presence of two clear lines
in all the detection zones. This confirms that the urine screening test
does not detect anything other than the groups in the kits' detecting
zones (35, 36). In the Pregabalin/Microgynon group, positive results
were observed in the urine testing kit, which was confirmed by the
appearance of one clear line in the pregabalin detection zones. The
addition of OCP could not mask the results of Pregabalin, while the
addition of OCP to the Diazepam/Microgynon group showed un-
clear presence of any illicit drug or their metabolites in urine (one
clear line and one pale line). Despite utilizing sufficient urine, proper
urine drug test kits, and a cleansed metabolic cage. Previous research
has evaluated the specificity and the accuracy of multiple drug rapid
detection kits for drug abuse, with results suggesting that these tests
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can be reliable and appropriate for drug abuse screening in forensic
medicine. However, it is important to note that this test produces
many false positive results and requires advanced methods to confirm
positive results (37). Indeed, this type of test provides preliminary
results and cannot be used to detect the concentration of illicit drugs,
which should be examined by additional specified methods such as
gas chromatography/mass spectrophotometry (38, 39).

Numerous assays were used to assess the impaired motor coordi-
nation and the anti-nociception effect of Pregabalin, and Diazepam,
both with and without OCP, including rotarod and hot plate tests.
The current study's findings showed that pregabalin, whether admin-
istered alone or in combination with OCP, decreased the latency of
falls in the rotarod test. However, no change was observed in the
latency of expressing pain in the hot plate test. Interestingly, a previ-
ous study has shown that Pregabalin administration in a dose of 50
mg/kg did not cause an anti-nociception effect in the hot plate test;
though it did result in a 6% reduction in the time spent on the rod
(40). In contrast, administering Diazepam alone or with OCP re-
duced latency to fall in the rotarod test but improved the anti-
nociception effect in the hot plate test. A growing body of evidence
demonstrates that Diazepam administration in a dose above 1 mg/kg
improves the anti-nociception effect, while a dose of 2 mg/kg and
above reduces the time spent in the rod (41, 42).

Overall, these results suggest that more frequently abused drugs,
such as cannabinoids, cocaine, and marijuana, should be tested with
OCPs using gas or liquid chromatography/mass spectroscopy
to obtain a better understanding of this phenomenon.

Conclusion

Our research suggests that combined oral contraceptives (OCPs)
do not consistently interfere with illicit drug urine testing. However,
it appears that OCPs might interact with specific compounds, poten-
tially leading to ambiguous results and providing drug abusers with
extended windows before complete drug elimination. Clinically, this
underscores the importance of considering the potential influence of
OCPs on drug testing outcomes and highlights the need for further
investigation into the specific interactions between contraceptives
and drug compounds. Future studies are needed to understand the
rationale behind the improper use of OCPs to mask illicit drug detec-
tion. Serious educational campaigns are also necessary to highlight
the negative consequences of OCP intake on men's health.
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Figure 3. Hot plate test outcomes (data are presented as mean + SEM). (A) Latency time in Control, Pregabalin, and Pregabalin/Microgynon groups; (B) Latency time in
Control, Diazepam, and Diazepam/Microgynon groups (*p < 0.05, ***p < 0.001; n = 10 for each group).

Al-Banaa. Et al. DOI: 10.35192/jjoas-n.v18i1.1711

? JJOAS VOL 18 NO 1

ausuhill eglol auybl alaol
nal of Applied

i
B Jordan Journal of Applied Science


https://doi.org/10.35192/jjoas-n.v18i1.1711

Authors contribution

Conceptualization: MB, FE. Methodology and Investigation: AB,

MB, FE. Resources: AB, FE. Writing - original draft: LZ, RN.
Conflict of interest

ed.

No potential conflict of interest relevant to this article was report-

Data Availability Statement

No new data were generated or analysed in support of this re-

searcn.

Funding

This work was extracted form a master thesis of the first authors

and supported by the Applied Science University of Jordan.

Acknowledgment

The authors acknowledge the support from the Applied Science

Private University in using the lab facilities to conduct this research.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Organization WH. Abuse (drug, alcohol, chemical, substance or
psychoactive substance). Prieiga per interneta: who int. 2011.
Casati A, Sedefov R, Pfeiffer-Gerschel T. Misuse of medicines in
the European Union: a systematic review of the literature. Euro-
pean addiction research. 2012;18(5):228-45.

Van Hout M-C, Norman I. Misuse of non-prescription codeine
containing products: Recommendations for detection and reduc-
tion of risk in community pharmacies. International journal of
drug policy. 2016;27:17-22.

Lessenger JE, Feinberg SD. Abuse of prescription and over-the-
counter medications. The Journal of the American Board of Fam-
ily Medicine. 2008;21(1):45-54.

Ciccarone D. Stimulant abuse: pharmacology, cocaine, metham-
phetamine, treatment, attempts at pharmacotherapy. Primary
Care: Clinics in Office Practice. 2011;38(1):41-58.

Gold MA. Prescribing and managing oral contraceptive pills and
emergency contraception for adolescents. Pediatric Clinics of
North America. 1999;46(4):695-718.

Noori FR, Althanoon ZA. Effects Of Estrogen and Progesterone
Used in Oral Contraceptive Pills: A review. Iraqi Journal of Phar-
macy. 2022;19(1):134-46.

Bryden PJ, Fletcher P. Knowledge of the risks and benefits associ-
ated with oral contraception in a university-aged sample of users
and non-users. Contraception. 2001;63(4):223-7.

Mosher WD. Use of contraception and use of family planning
services in the United States, 1982-2002: US Department of
Health and Human Services, Centers for Disease Control and ...;
2004.

Kridli S, Newton S. Jordanian married Muslim women's inten-
tions to use oral contraceptives. International Nursing Review.
2005;52(2):109-14.

Bardaweel SK, Akour AA, Kilani M-VZ. Current knowledge,
attitude, and patterns of oral contraceptives utilization among
women in Jordan. BMC women's health. 2015;15(1):1-8.

Barakat M, Al-Qudah Ra, Akour A, Abu-Asal M, Thiab S, Dallal
Bashi YH. Knowledge and beliefs about the use/abuse of oral
contraceptive pills among males: A mixed-method explanatory
sequential study in community pharmacy settings. Plos one.
2021;16(5):€0251302.

Barakat M, Al-Qudah Ra, Akour A, Al-Qudah N, Dallal Bashi
YH. Unforeseen uses of oral contraceptive pills: Exploratory study
in Jordanian community pharmacies. PLoS One. 2020;15
(12):¢0244373.

Wazaify M, Abood E, Tahaineh L, Albsoul-Younes A. Jordanian
community pharmacists' experience regarding prescription and
nonprescription drug abuse and misuse in Jordan-An update.
Journal of Substance Use. 2017;22(5):463-8.

Al-Husseini A, Abu-Farha R, Van Hout MC, Wazaify M. Com-
munity pharmacists experience of pregabalin abuse and misuse: A
quantitative study from Jordan. Journal of Substance Use. 2019;24
(3):273-9.

Moeller KE, Lee KC, Kissack JC, editors. Urine drug screening:
practical guide for clinicians. Mayo clinic proceedings; 2008: Else-
vier.

Wiencek JR, Colby JM, Nichols JH. Rapid assessment of drugs of
abuse. Advances in Clinical Chemistry. 80: Elsevier; 2017. p. 193-
225.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Moeller KE, Kissack JC, Atayee RS, Lee KC, editors. Clinical in-
terpretation of urine drug tests: what clinicians need to know
about urine drug screens. Mayo Clinic Proceedings; 2017: Else-
vier.

Ryan D, Robards K, Prenzler PD, Kendall M. Recent and poten-
tial developments in the analysis of urine: a review. Analytica
chimica acta. 2011;684(1-2):17-29.

Dolan K, Rouen D, Kimber J. An overview of the use of urine,
hair, sweat and saliva to detect drug use. Drug and alcohol review.
2004;23(2):213-7.

Bouatra S, Aziat F, Mandal R, Guo AC, Wilson MR, Knox C, et
al. The human urine metabolome. PloS one. 2013;8(9):¢73076.
Owen GT, Burton AW, Passik S. Urine drug testing: current rec-
ommendations and best practices. Pain Physician. 2012;15
(3S):ES119.

Christo PJ, Manchikanti L, Ruan X, Bottros M, Hansen H,
Solanki DR, et al. Urine drug testing in chronic pain. Pain physi-
cian. 2011;14(2):123.

Katz N, Fanciullo GJ. Role of urine toxicology testing in the man-
agement of chronic opioid therapy. The Clinical journal of pain.
2002;18(4):S76-S82.

Yasin H, Bulatova N, Wazaify M. Patterns of Substance Use
among Patients in Addiction Rehabilitation in Jordan. Substance
Use & Misuse. 2020;55(7):1035-44.

Barakat MM, Al-Qudah RaA, Akour A, Abu-Asal M, Thiab S,
Dallal Bashi YH. The Use/Abuse of Oral Contraceptive Pills
Among Males: A Mixed-Method Explanatory Sequential Study
Over Jordanian Community Pharmacists. medRxiv. 2021:2021.03.
11.21253403.

Reisfield GM, Webb FJ, Bertholf RL, Sloan PA, Wilson GR. Fami-
ly physicians' proficiency in urine drug test interpretation. J Opi-
oid Manag. 2007;3(6):333-7.

Reisfield GM, Barkin RL, Webb F, Wilson G. Urine drug test
interpretation: what do physicians know? Journal of Opioid Man-
agement. 2007;3(2):80-6.

Carter RJ, Morton J, Dunnett SB. Motor coordination and bal-
ance in rodents. Current protocols in neuroscience. 2001;15
(1):8.12.1-8.. 4.

Rozas G, Guerra M, Labandeira-Garcia J. An automated rotarod
method for quantitative drug-free evaluation of overall motor
deficits in rat models of parkinsonism. Brain Research Protocols.
1997;2(1):75-84.

Monville C, Torres EM, Dunnett SB. Comparison of incremental
and accelerating protocols of the rotarod test for the assessment
of motor deficits in the 6-OHDA model. Journal of neuroscience
methods. 2006;158(2):219-23.

Franklin KB, Abbott FV. Techniques for assessing the effects of
drugs on nociceptive responses. Psychopharmacology. 1989:145-
216.

Espejo EF, Mir D. Structure of the rat's behaviour in the hot plate
test. Behavioural brain research. 1993;56(2):171-6.

Milano J, Oliveira SM, Rossato MF, Sauzem PD, Machado P,
Beck P, et al. Antinociceptive effect of novel trihalomethyl-
substituted pyrazoline methyl esters in formalin and hot-plate
tests in mice. European Journal of pharmacology. 2008;581(1-
2):86-96.

Abuse S. Mental Health Service Administration,” Mandatory
Guidelines for Federal Workplace Drug Testing Programs. Feder-
al Register. 1993;58(14).

Insert P. REF: 2030612.

Srisont S, Chirachariyavej T, Vichan Peonim A. Application of
the multiple drugs immunoassay test for rapid detection of drug
abuse in postmortem urine. Medical journal of the Medical Asso-
ciation of Thailand. 2010;93(11):1301.

Kim SY, Kim H, Park Y, Lim J, Kim J, Koo SH, et al. Evaluation
of an automated reader and color interpretation-based immuno-
assays for multiplexed drug-of-abuse testing in urine. Journal of
Analytical Toxicology. 2017;41(5):412-20.

Peace MR, Tarnai LD, Poklis A. Performance evaluation of four
on-site drug-testing devices for detection of drugs of abuse in
urine. Journal of analytical toxicology. 2000;24(7):589-94.

Jokinen V, Lilius T, Laitila J, Niemi M, Rauhala P, Kalso E.
Pregabalin enhances the antinociceptive effect of oxycodone and
morphine in thermal models of nociception in the rat without
any pharmacokinetic interactions. European journal of pain.
2016;20(2):297-306.

Al-Banaa. Et al. DOI: 10.35192/jjoas-n.v18i1.1711

10

? JJOAS VOL 18 NO 1

ausuhill eglol auybl alaol
nal of Appli

i
B Jordan Journal of Applied Science


https://doi.org/10.35192/jjoas-n.v18i1.1711

41. Rosland JH, Hole K. 1, 4-Benzodiazepines antagonize opiate- 42. Plummer JL, Cmielewski PL, Gourlay GK, Owen H, Cousins MJ.
induced antinociception in mice. Anesthesia & Analgesia. 1990;71 Assessment of antinociceptive drug effects in the presence of
(3):242-8. impaired motor performance. Journal of pharmacological meth-

ods. 1991;26(1):79-87.

Al-Banaa. Bt al. DOIL: 10.35192/jjoas-n.v18i1.1711 1 gIJJ()AS VOL 18 NO 1

ausuhill eglol auybl alaol
jordan d Sci


https://doi.org/10.35192/jjoas-n.v18i1.1711

