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ABSTRACT

Hj-receptor antagonist is useful in a number of peptic disorders due to their capability of
inhibiting all phases of gastric acid section. Cimetidine is one of the early members of this group.
Levocetirizine belongs to non-sedative third generation antihistamine, improved as compare to
its enantiomers cetirizine. In order to evaluate drug- drug interaction studies of levocetirizine
with cimetidine, levocetirizine (5mg tablet) and cimetidine (200mg tablet) were introduced in
dissolution medium together at the zero time (start of experiment). Samples of 5 ml were taken
after every 15 minutes, keeping the volume of dissolution medium maintained. Absorbance
maxima for both the drugs were obtained and the absorbance for each concentration was
measured to the corresponding wavelength of the drugs. Levocetirizine and cimetidine interfere
at each other’s wavelength; therefore, simultaneous equation is used to measure the percent

availability of both the drugs in each other’s presence. Percent availability was 3684.74, 3563.14,
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4199.80 and 1127.96 for levocetirizine and 3.22, 1.91, 0.00 and 0.00 for cimetidine in simulated

gastric pH, pH 4, pH7.4 and pHO respectively. On the basis of these studies, drug interaction of

levocetirizine is proved with cimetidine.
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INTRODUCTION

H,-receptor antagonist such as cimetidien,
famotidine and ranitidine are well known to
exhibit anti-histamine property by preventing
histamine release at receptor level on parietal
cells of stomach. H,-receptor antagonist such
as cimetidien, famotidine and ranitidine are
well known to exhibit anti-histamine
property by preventing histamine release at
receptor level on parietal cells of stomach.
These drugs are useful in a number of peptic
disorders due to their capability of inhibiting
all phases of gastric acid section such as
peptic and duodenal ulcer, stress ulcer,
Zollinger-Ellison syndrome, reflux
oesophagitis, short bowel syndrome and as
pre-operative medicine to reduce the risk of
aspiration of acidic contents (Francis; 2017,
Eriksson et al.; 1995, Panula et al.; 2015)
Cimetidine shows high oral bioavailability of
about 60-70% and plasma half life of about 2
hour which can be altered if the patient
presents renal or hepatic impairement.
Several studies have been conducted for the
quantification of cimetidine in variety of
pharmaceutical

and biological samples.

Although several H,-receptor antagonists

interactions studies have been conducted
but it has been reported that interaction risk
of cimetidine with alprazolam and triazolam
occurred due to alteration of drug clearance
from the body in the context of
psychopharmacology. In addition to this,
cimetidine is also recorded to reduce
apparent oral clearance of lornoxicam and
theophylline but no effect on valaciclovir
absorption. This drug is found to change the
pharmacokinetics of single- dose oral
cyclosporine to the significant level reduce
the metabolic clearance of warfarin
(Humphries and Merritt; 1999).

Levocetirizine belongs to non-sedative third
generation antihistamine, improved as
compare to its enantiomers cetirizine in some
aspects including pharmacokinetic and

pharmacodynamic, therefore, producing
better efficacy and safety profile (Wallace et
al; 2008). One of the reasons to prefer this
drug over citirizine is its longer duration of
action and lower comparitive dose that is 2.5
mg rather than 5.0 mg of cetirizine in the
management of chronic allergic conditions

such as rhinitis and chronic idiopathic
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urticaria (Grant et al;2002). In a double-
blind, parallel-group, placebo-controlled, and
randomized study, levocetirizine 5 mg/daily
proved to decrease not only sign and
symptoms of rhinorthea and nasal
obstructions but tends to improve IL-4 levels
as well as eosinophil infiltration (Ciprandi et
al; 2005). In addition to this, levocetirizine is
a better option for clinicians where attention
and tracking capabilities of patients are not
preferred to compromise even after acute or
subchronic administration of the same dose
(5 mg),

influences the psychomotor performance

where another antihistamine
such as diphenhydramine (50 mg) (Verster et
al; 2003)..
Several methods for validation and
determination of levocetirizine have been
reported in pharmaceutical dosage form, in
human plasma and other samples (Nilesh et
al; 2016, Eeckhaut, and Michotte,; 2006).
Levocetirizine may interact a drug which is

P-glycoprotein inducer, inhibitor or substrate

such as  ketoconazole, cyclosporine,
verapamil, rifampicin, erythromycin,
azithromycin  or itraconazole.  Several

mechanisms have been proposed to evaluate
its reason such as formation of complex
between drugs due to electron charge transfer
(Thiessen et al.; 1990, Abdinee et al; 2005).
2. METHODOLOGY

Several in vito drug- drug interaction studies
and methods to evaluate that have been
reported using Spectrophotometer.

In the current study raw levocetirizine and
cimetiine were used as reference standard,
gifted from Hilton Pharma (Pvt.), Karachi
and Smithkline Beecham (Pvt.) Ltd.
Respectively. At the time of receiving both
the drugs were critically examined for
several pharmaceutical parameters especially
expiry dates.

Preparation of buffers; Levocetirizine and
cimetidine were analysed in the buffers of pH
ranges from 1 to 9. Chloride buffers of pH 1-
5 were prepared by mixing 0.1 M potassium
chloride to 0.1 M hydrochloric acid to get
required pH [reference]. Phosphate buffer of
pH 6-8 were prepared by using disodium
hydrogen orthophosphate dehydrate,
potassium hydrogen orthophosphate, sodium
hydroxide and sodium chloride chemicals.
Buffer of pH 9 of ammonia was done in with
4.98 g of ammonium chloride in 1 liter water
with the addition of 10% liquid ammonia to
adjust pH.

Primary, stock and working solution;
levocetirizine (0.04254 g) and cemitidine
(0.0252g) were accurately weighed using
electrical balance and dissolved in buffer

simulated to gastric acid of 1 liter to get

primary solution of ImMole. The same
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procedure was followed to prepare ImMole
concentration solution in buffer of pH 1-9.
Stock solution was obtained by diluting 25ml
of primary solution in 250ml of the buffer to
get 0.1 mMole concentration working
standard solutions were prepared by diluting
the stock solution from 0.01 to 0.lmMole in
buffer of pH 1to 9 by taking 5, 10, 15, 20, 25,
30, 35, 40 and 45ml of stock solution
solution with 50ml volumetric flask.
Calibration curve studies;, for calibration
curve studies of both the drug, first of all
working standard solutions of each
concentration were scanned in the region
ranges from 200- 700 nm against reagent
blank. Absorbance maxima for levocetirizine
appeared at 231nm whereas 216nm for
cimetidine. Straight lines for the values of
absorbance against concentration reflected
that Beer Lambert’s law was followed with
the help of these calibrated curves, epsilon
was calculated.

In vitro availability studies; the in vitro
availability of levocetirizine and cemitidine
were conducted in simulated gastric juice,
simulated intestinal juice and in buffers of
pH 4 and 7.4 using B.P 2007 dissolution
apparatus with an internal diameter of
100mm and capacity of 1 liter dissolution

fluid in corporation with 100023 pf capacitor

in speed control with + 0.5% of required

speed at 37°C+0.1°C [215]. S5mg of
levocetirizine and 200mg of cimetidine were
separately introduced in 1 liter dissolution
medium. Aliquots of each drugs of 5 ml were
withdraw intermittently at 15 minutes time
intervals for 2 hours for analysis. Throughout
the experiment, the volume of 1 liter was
maintained by adding equivalent volume of
dissolution fluid and the samples of both the
drugs were individually scanned in the region
of 200-700mm against blank using UV
spectrophotometer.

Drug- drug interaction studies of
levocetirizine and cimetidine; In order to
evaluate drug- drug interaction studies of
levocetirizine with cimetidine, levocetirizine
(5mg tablet) and cimetidine (200mg tablet)
were introduced in dissolution medium
together at the =zero time (start of
experiment). Samples of 5 ml were taken
after every 15 minutes, keeping the volume
of  dissolution  medium  maintained.
Absorbance maxima for both the drugs were
obtained and the absorbance for each
concentration was measured to the
corresponding wavelength of the drugs.
RESULT

Increases in absorption of both the drugs
measured at correspondence wavelength with

the increase in concentrations showing that

IJBPAS, March, 2019, 8(3)

521



Shafaque Mefiboob et al

Research Article

Beer Lambert’s law is followed as shown in
table 1 and 2.

Figure 1 and 2 are reflecting the same
impression that increases in concentration
will also cause increase in absorption of the
drugs in all mentioned pH.

The lone availability of levocetorizin and
cimetidine is almost 100% in mentioned four
buffers except in buffer of pH 9 the case of
cimetidine.

At the end of experiment, it was observed

that highly altered percent availability of

both the drugs refers to the drug- drug

interactions between levocetirizine and
cimetidine. Extremely low availability of
cimetidine in buffer of pH simulated to
gastric pH and pH 4 and even zero percent in
buffer of pH 7.4 and 9, on the other hand,
extremely high percentages of levocetirizine
in all of the four buffers may be due to the
formation of chelates after the transfer of
electrons between the two molecules of drugs

as shown in table 3 and presented in figure 3.

Table 1: UV absorbance of levocetirizine reference standard at various pH at 37°C at max (231nm)

IJBPAS, March, 2019, 8(3)

S.NO. Concentration (M*107) Simulated gastric pH pH 4 pH 75 pHY9
1 0.01 0.2000 2054 0.1782 0.6935
2 0.02 0.3650 4005 0.3882 0.7976
3 0.03 0.5919 5928 0.5980 0.9266
4 0.04 0.7848 7859 0.8307 1.0333
5 0.05 0.9788 9716 1.0310 1.1447
6 0.06 1.1735 1.1722 1.2615 1.2589
7 0.07 1.3707 1.3607 1.4535 1.3552
8 0.08 1.5671 1.5660 1.6790 1.4702
9 0.09 1.7548 1.7770 1.8981 1.5786

10 0.10 1.9225 1.9556 2.0964 1.6799
Table 2: UV absorbance of cimetidine reference standard at various pH at 37°C at max (231nm)
S. Concentration Simulated gastric pH 4 pH 7.5 pHY
NO. M*10°5 pH
1 0.01 0.1675 0.1431 0.1278 0.1414
2 0.02 0.3270 0.2711 0.2500 0.2843
3 0.03 0.4965 0.4159 0.3739 0.4274
4 0.04 0.6499 0.5904 0.4697 0.5695
5 0.05 0.8054 0.7032 0.6152 0.7112
6 0.06 0.9690 0.8503 0.7390 0.8602
7 0.07 1.1246 0.9906 0.8638 0.9860
8 0.08 1.4390 1.1398 0.9844 1.1398
9 0.09 1.4498 1.2775 1.1123 1.2853
10 0.10 1.6012 1.4381 1.2350 1.4541
Table 3: % availability of levocetirizine and cimetidine in different buffers
Drugs Simulated gastric pH pH 4 pH 7.4 pHY
levocetirizine 3684.74 3563.14 4199.80 1127.96
cimetidine 3.22 191 0.00 0.00
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Figure 1: UV absorbance of levocetirizine reference standard at

various pH at 37°C at max (231nm)

1.8
1.6

=

14

1.2

0.8
0.6

0.4
0.2

s e S R S R
1 —

Simulated gastric pH
EpH4
mpH7.5
mpHI

Figure 2: UV absorbance of levocetirizine reference standard at

various pH at 37°C at max (231nm)
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Figure 3: % availability of levocetirizine and cimetidine in different buffers
DISCUSSION complex which alter the percent availability

Cimetidine interferes with metabolism and
elimination of other drugs through
cytochrome p-450 (CYP) pathway via
different enzymes such as CYP-1A2,
CYP2C9, CYP2D6, CYP2E1, and CYP3A4.
Therefore, it is capable to increase the serum
concentration of other drugs even up to toxic
concentrations. These drugs includes
lidocaine, quinidine, metroniadazole, calcium
channel blockers and phenytoin (Humphries
and Merritt; 1999). In the same way,
Levocetirizine also interact with P-
glycoprotein inducer, inhibitor or substrate
and effect the serum concentration of other
drugs as cyclosporine, verapamil,
erythromycin, azithromycin and itraconazole
(Thiessen et al.; 1990). The drug-drug
interaction in vitro are also reported which is

due to the electron charge transfer forming

of any or both of the interacting drugs
(Abdinee et al; 2005).

In the present study, cimetidine and
levocetirizine  percent availability —was
evaluated by simultaneous equation because
both the drugs were available in the same
medium. Percent availability was 3684.74,
3563.14, 4199.80 and 112796 for
levocetirizine and 3.22, 1.91, 0.00 and 0.00
for cimetidine in simulated gastric pH, pH 4,
pH7.4 and pH9 respectively.

. Single tablet of both the drugs were used in
the experiment, the marked altered level in
the percent availability of the drugs which is
upto zero percent in the case of cimetidine
and in thousands in levocetirize at the end of
the experiment indicates the interaction

between both the drugs may be due to charge

transfer, altering the absorbance of the drugs.
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Levocetirizine interactions have also been
observed with gliquidone (Arayne et al;
2010),  atorvastatin,  simvastatin  and
rosuvastatin (Arayne et al; 2014) losatin
potassium (Khalid et al; 2017) and atenolol
(Mehboob et al; 2017).
This may result in changes in vivo
availability of the drugs which may affect the
efficacy of any or both the drugs, therefore,
further investigations should be done.
Furthermore, it is recommended that both the
drugs should not be taken at a time rather
than time regime should be decided to avoid
co-administration of these two medicines to
manage the increase, decrease or lost of their
therapeutic values.
CONCLUSIONS
On the basis of these studies, it is concluded
that levocetirizine is a form of charge-
complex with
Cimetidine, therefore, the co-administration
of these drugs should be avoided.
REFERENCES
[1] Francis KL Chan (21  April
2017). "ASP  (PPI H2RA) Study-
H2RA Versus PPI for the Prevention
of Recurrent UGIB in High-risk

Users of Low-dose
ASA". ClinicalTrials.gov. Retrieved 1
November 2017.

[2] Eriksson S, Langstrom G, Rikner L,

Carlsson R, Naesdal J. Omeprazole
and Hj-receptor antagonists in the
acute treatment of duodenal ulcer,
gastric ulcer and reflux oesophagitis:
a meta-analysis, European Journal of
Gastroenterology &
Hepatology1995;7:467—
475, PMID 7614110. A correction
was published in European Journal of
Gastroenterology &
Hepatology 1996; 8: 192.

[3] ~ Panula P, Chazot PL, Cowart M, et
al. (2015). "International Union of
Basic and Clinical Pharmacology.
XCVIIL Histamine
Receptors". Pharmacological
Reviews. 67 (3): 601—
55.doi:10.1124/pr.114.010249. PMC

4485016. PMID 26084539.

[4] Humphries TJ, Merritt GJ (August
1999). "Review article: drug
interactions with agents used to treat
acid-related  diseases". Alimentary
Pharmacology & Therapeutics. 13
Suppl 3: 18-26. doi:10.1046/j.1365-
2036.1999.00021.x. PMID 10491725.

[S] Wallace DV, Dykewicz MS,
Bernstein DI, Blessing-Moore J, Cox
L, Khan DA, Lang DM, Nicklas RA,
Oppenheimer J,  Portnoy JM,

IJBPAS, March, 2019, 8(3)

525



Shafaque Mefiboob et al

Research Article

Randolph CC, Schuller D, Spector
SL, Tilles SA (August 2008). "The
diagnosis and management of rhinitis:
an updated practice parameter". The
Journal of Allergy and Clinical
Immunology. 122 (2 Suppl): S1-
84. doi:10.1016/j.jaci.2008.06.003. P
MID 18662584.

[6] Grant JA, Riethuisen JM, Moulaert B,

DeVos C (February 2002). "A
double-blind, randomized, single-
dose, crossover comparison of
levocetirizine with ebastine,
fexofenadine, loratadine, mizolastine,
and  placebo:  suppression  of
histamine-induced =~ wheal-and-flare
response during 24 hours in healthy
male subjects". Annals of Allergy,
Asthma & Immunology. 88 (2): 190-
7. doi:10.1016/S1081-
1206(10)61995-3. PMID 11868924.

[7] Ciprandi, G., Cirillo, 1., Vizzaccaro,

A., Civardi, E., Barberi, S., Allen, M.,
et al. 2005. “Desloratadine and
Levocetirizine Improve Nasal
Symptoms, Airflow, and Allergic
Inflammation in Patients with
Perennial Allergic Rhinitis: A Pilot
Study.”  International — Immuno-

pharmacology 5: (13-14): 1800-8.

[8] Verster, J. C., Volkerts, E. R.,

Oosterwijck, A. W., Aarab, M., and
Bijtjes, S. 1., De Weert, A. M., et al.
2003. “Acute and Sub-chronic Effects
of Levocetirizine and
Diphenhydramine on Memory
Functioning, Psychomotor
Performance and Mood.” J. Allergy
Clin. Immunol. 111(3): 623-7.

[9] Nilesh Jain, Deepak Kumar Jain,

Ruchi Jainl, Vijay Kumar Patel,
Preeti Patel, Surendra Kumar Jain.
Bioanalytical Method Development
and Validation for the Determination
of Levocetirizine in Pharmaceutical
Dosage Form and Human Plasma by
RP-HPLC. Journal of Applied
Pharmaceutical Science Vol. 6 (10),
pp- 063-067, October, 2016. DOI:
10.7324/JAPS.2016.601008

[10] Van Eeckhaut, A., and Michotte, Y.

2006.  “Chiral  Separation of
Levocetirizine by Capillary.
Electrophoresis.” Electrophoresis 27
(12): 2376-85.

[11] Thiessen, B. Q., Wallace, S. M.,

Blackburn, J. L., and Wilson, T. W.
1990. “Increased Prescribing of
Antidepressant, Subsequent to J-
Blocker Therapy.” Arch. Intern.
Med. 150: 2286-90.

IJBPAS, March, 2019, 8(3)

526



Shafaque Mefiboob et al

Research Article

[12]

[13]

[14]

Abdinee, H., M. A,
Hefnawy, M. M., and Bilal, F. 2005.

Sultana,
“Spectroflurometric Determination
of Some B-Blockers in Tablets and
Human Plasma Using 9, 10-
dimethoxyanthracene-2-sodium
Sulfonate.” Pharmazie 60 (4): 265-
8.

Arayne, M. S., Sultana, N., Hashim,
M. Z., and Haroon, U. 2010. “In
Vitro Studies of Interaction between

and NSAIDs (Non

Steroidal Anti-inflammatory Drugs)

Metformin

Using Spectrophotometry andRP-

High Performance Liquid

Chromatography.” J. Chil.Chem.

Soc. 55 (2): 206-11.
Mohammed Saeed Arayne, Najma
Shamshad, Agha

Sultana, Hina

Zeeshan Mirza. Drug interaction

studies  of  gliquidone  with
fexofenadine, cetirizine, and
levocetirizineMedicinal =~ Chemistry

Research 19(9):  1064-1073. April

[15]

[16]

[17]

2010 with413 Reads DOI:
10.1007/s00044-009-9252-2
Arayne, M. S., Sultana, N., and
Nawaz, M. 2014. “Investigation of
Levocetirizine with  HMG-CoA
Reductase Inhibitors.” Mod. Chem.
Appl. 2 (3):1000134.

Khalid Aftab, Shafaque Mehboob,
Afshan Mehboob Khan, Najma
Sultana and Syed Arayne. Drug-
studies  of

drug  interaction

levocetirizine with losartan
potassium. J of Pharmacol & Clin.
2017; 2(4): 1-5.

Shafaque Mehboobl, Muhammad
Azhar Mughal2, Khalid Aftab3,
Moona Mehboob Khan4, Najma
Sultana5 and Syed Arayne. Drug-
Studies  of

Drug Interaction

Levocetirizine with Atenolol.

Journal of  Pharmacy and
Pharmacology 5 (2017) 118-124.
doi: 10.17265/2328-

2150/2017.03.002.

IJBPAS, March, 2019, 8(3)

527



