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Introduction 

According to World Health Organization (WHO) report 

in 2013, overweight and obesity are the fifth leading 

risk for global deaths, as there is a strong scientific 

agreement that obesity significantly increases the risk of 

serious chronic diseases like hypertension and 

cardiovascular disease, diabetes, obstructive sleep 

apnea and some forms of cancer and finally contributes 

to overall mortality.
1,2

 Weight gain occurrence, due to 

genetic predisposition or result from lifestyle and intake 

of calories more than needed or as a side effect of some 

medications; interventions should be done to combat 

this epidemic problem. 

Ketotifen, is a safe anti-histamine with low dose and 

long-lasting effects, which inhibits release of mediators 

involved in asthma and allergies. Its primary 

pharmacological roles are histamine receptor 

antagonism, phosphodiesterase inhibition and 

prevention of calcium flux in smooth muscles. 

Distinctive anti-asthmatic properties of ketotifen which 

make it a suitable and effective treatment in asthma 

include: preventative effect on airway hyperreactivity 

associated with activation of platelets by PAF (Platelet 

Activating Factor) or caused by sympathomimetic drugs 

or the exposure to allergen; inhibition of eosinophils 

and platelets in the airways; suppression of the influx of 

eosinophils into inflammatory local and antagonism of 

bronchoconstriction due to leukotrienes.
3
 Ketotifen, like 

most antihistamines not only sedates and slows down 

body metabolism, but also can stimulate appetite and 

induce weight-gain.
4,5

 Specially ketotifen causes a 

significant weight gain in children with asthma,
6
 maybe 

as a chronic state of this disease and the long duration 

of drug use in asthma. Besides the prolonged use, the 

other effective factor in weight gain of these patients is 

the simultaneous use with corticosteroids which are 

prescribed in asthma and have weight gain effect due to 

their induced edema and mechanism of action. Thereby 

the weight gain incidence practically is higher in 

ketotifen-received asthmatic patients and it is tried to 

overcome this side effect by use of different agents as 

like as essential oils.
7
 Considering this effect of 

ketotifen few studies performed to make use of this side 

effect in a positive way in catechia. As a result of these 

studies, it is concluded that, ketotifen could be useful in 

the management of HIV-associated malnutrition by 

inhibition of release of TNF-alpha from stimulated 

peripheral blood mononuclear cells.
8
 Also due to this 

side effect, in some researches it has been used as an 

agent to induce weight gain.
7,9
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Purpose: Prescription of ketotifen as an effective antihistamine in asthma and allergic 

conditions is associated with side effect of weight gain. Caffeine is an agent which 

increases thermogenesis and improves energy expenditure and also effective in asthma. 

The aim of current study was to evaluate caffeine impact in reducing weight gain side 

effect of ketotifen.  

Methods: Male mice at the weight limit of 20-30 gr in 8 groups were randomly chosen 

and injected following drug dosages for 45 days intraperitoneally: control group (normal 

saline 10 ml/kg), three groups of ketotifen (4, 8, 16 mg/kg), three groups of caffeine (4, 

8, 16 mg/kg) and one group of ketotifen (4 mg/kg) in combination with caffeine (4 

mg/kg). Weight changes have been recorded and assessed every 3 days for 45 days. 

Results: The results showed that in all dosages of the two drugs, significant weight loss 

occurred in comparison with the control group. 

Conclusion: The effect of caffeine on weight loss according to our results, matches with 

human studies, while ketotifen contradictory to our assumption, resulted in weight loss 

which probably was related to the difference in metabolic pathways in mice and humans, 

or maybe the used doses of ketotifen in this study were insufficient to reduce TNF-α 

production or influence in serotonin release and be effective on appetite or weight gain. 
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Caffeine is a methyl-xanthine with brain stimulant 

effect which unlike ketotifen increases alertness and 

concentration, and is considered as a stimulant of 

energy expenditure which can increase thermogenesis 

and fat oxidation,
10

 and can alter the energy balance by 

improving energy consumption. Clinical applications of 

caffeine have been reviewed in 1995.
11

 There is some 

evidence suggesting a positive effect of methyl-

xanthine especially caffeine, in several diseases such as 

parkinsonism,
12,13

 asthma,
14

 apnea,
15

 cancer,
16

 diabetes
17

 

and in migraine as an adjunctive analgesic in 

combination with ergotamine.
18,19

 Furthermore, it may 

be added to a variety of analgesics and some antiviral 

drugs.
20

 Different studies regarding the effects of 

caffeine-induced weight loss and energy expenditure 

are available.
21-30

 As it was pointed by Curatolo et al., 

caffeine appeared to be safe in regular used dosages, 

and can be considered as a useful agent to induce 

thermogenesis and lose weight.
31,32

 Thereby, 

Epidemiological data suggest that increasing caffeine 

consumption may lead to a small reduction in long-term 

weight gain.
29,33,34

 

Combinations of different drugs as a multi-ingredient 

formulation are prepared to improve drug effects or to 

prevent exacerbation of side effects of drugs. In this 

study with considering both of these roles, the impact of 

caffeine (an effective agent in asthma which is a 

bronchodilator and also reduces respiratory muscle 

fatigue)
35,36

 in reducing body weight, individually and 

in co-administration with ketotifen (an effective agent 

in asthma and allergies), has been investigated in mice 

model. 

 

Materials and Methods 

Animals 

Male mice at the weight limit of 20-30 g divided in 8 

groups (n=8 in each group) randomly and maintained 

with free access to standard mice food and tap water. 

All steps of experiment performed accordance with the 

Guide for the Care and Use of Laboratory Animals 

(National Institutes of Health Publication No 85-23, 

revised 1985). 

 

Drugs 

Pure powders of ketotifen fumarate and caffeine in 

anhydrate form were purchased from Darupaksh 

Pharmaceutical Company, Tehran, Iran. Sodium 

chloride solution (0.9 %) was used as solvent of the 

drugs and determined doses were injected 

intraperitoneal (i.p.) to the mice. 

 

Experimental protocols 

Animals treated for 45 days in one control group and 

seven groups of treatment with different doses of drugs. 

Control group received normal saline 10 ml/kg, i.p. and 

in drug receiving groups, there were three groups of 

ketotifen in concentration of 4, 8, 16 mg/kg, i.p. and 

three groups of caffeine in concentration of 4, 8, 16 

mg/kg, i.p. and one group of caffeine 4mg/kg, i.p. in 

combination with ketotifen 4 mg/kg, i.p. injection. 

Required dose of drugs for each mouse was calculated 

based on its body weight and injected intraperitoneally 

for 45 consecutive days. Weight changes were recorded 

as body weight (BW) and assessed every three days 

over 45 days of experiment and the dose of drugs were 

adjusted every three day based on the new recorded 

weight of each mouse.  

 

Statistics analysis 

Data was expressed as Means± SEM for each group in 

each time of BW measurement. To compare group 

means and determine significant differences between 

different groups, the analysis of variance (ANOVA) 

was used and assessed by Tukey test. Differences were 

considered as significant for P<0.05. 

 

Results 

Weight changes due to different doses of ketotifen (4, 

8, 16 mg/kg) 

According to Figure 1, comparison of weight changes 

in ketotifen 4 mg/kg and control group of receiving 

normal saline during 45 days of experiment, showed 

that there were significant differences on days of 24, 28, 

36, 40 and 45 (P<0.05). For the dose of 8 mg/kg of 

ketotifen, there were significant differences on days of 

40 and 45 of experiment (P<0.05). Also in dose of 16 

mg/kg of ketotifen there was a statistically significant 

difference on days of 32 (P<0.01) and 24, 28, 40 and 45 

of experiment (P<0.001). 

 

 
Figure 1. Weight changes due to different doses of ketotifen (4, 
8, 16 mg/kg) in mice for 45 days. Values represent the Mean± 
SEM of 8 animals for each group. Significantly different from 
the control group; *p<0.05, **p<0.01, ***p<0.001. 

 

Weight changes due to different doses of caffeine (4, 

8, 16 mg/kg) 

Comparison of weight change in groups receiving 

various doses of caffeine compared to control group, 

showed that there were significant differences, for 4 

mg/kg of caffeine on 40 and 45
th

 day of experiment 
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(P<0.05) and in dose of 8 mg/kg of caffeine in 24 and 

40
th

 day (P<0.05) and 45
th

 day (P<0.01) of the study. 

For higher dose of caffeine (16 mg/kg) there were 

statistically significant differences on days of 28, 32 

(P<0.05) and 36, 40 and 45
th

 of the study (P<0.01) 

(Figure 2).  

 

 
Figure 2. Weight changes due to different doses of caffeine (4, 
8, 16 mg/kg) in mice for 45 days. Values represent the Mean± 
SEM of 8 animals for each group. Significantly different from 
the control group; *p<0.05, **p<0.01. 

 

Weight changes due to co-administration of ketotifen 

(4 mg/kg) and caffeine (4 mg/kg) 

Weight changes due to co-administration of ketotifen (4 

mg/kg) and caffeine (4 mg/kg) in comparison with 

control group (normal saline 10 ml/kg) showed 

significant differences, on days of 28, 36, 40 (P<0.01) 

and 32 and 45 of experiment (P<0.05) (Figure 3). 

However the effect of co-administration is not 

significantly different with either single drug of 

ketotifen or caffeine in dose of 4 mg/kg.  

 

Weight changes due to administration of same dose of 

the two drugs of ketotifen and caffeine 

According to the diagrams in Figure 4 which compare 

weight changes in same dose of ketotifen and caffeine, 

there was no significant difference in any doses of 4, 8 

and 16 mg/kg. However each dose of ketotifen and 

caffeine in comparison with control group had caused 

significant weight loss. 

 

Discussion 

The results of present study show that, the injection of 

different doses of ketotifen and caffeine induced 

significant weight loss in comparison with control 

group. To interpret the result obtained from this study, 

we should concentrate on mechanism of action of these 

drugs. 

Caffeine (1,3,7-trimethylxanthine), is the major 

pharmacologically active methylxanthine in coffee and 

tea.
37

 The predominate mechanism of its action is by 

blocking the action of adenosine as a competitive 

inhibitor of A1 and A2a adenosine receptor due to the 

similarity in its molecular structure to the nucleotide 

adenosine. Consistent with this effect on adenosine 

receptors, caffeine also releases norepinephrine, 

dopamine and serotonin in the brain and increases 

circulating catechol amines, following stimulation of 

central nervous system and energy metabolism in the 

peripheral tissues.
38,39

 A small amount of caffeine 

inhibits presynaptic adenosine receptors and increases 

release of catecholamine neurotransmitters. Also in 

larger quantities (>10 µmol/lit), inhibition of 

phosphodiesterase and increase in cAMP concentration 

ultimately leads to increase in calcium influx into cells 

and in doses higher than 100 µmol/lit, caffeine disrupt 

calcium retention through reticulum sarcoplasmic in 

cells.
40

 

 

 
Figure 3. Weight changes due to co-administration of ketotifen 
(4 mg/kg) and caffeine (4 mg/kg) in mice for 45 days, in 
comparison with control group (A) and in comparison with 
separate dose of ketotifen (4 mg/kg) and caffeine (4 mg/kg) (B). 
Values represent the Mean± SEM of 8 animals for each group. 
Significantly different from the control group; *p<0.05, **p<0.01. 

 

http://en.wikipedia.org/wiki/Caffeine
http://en.wikipedia.org/wiki/Adenosine
http://en.wikipedia.org/wiki/Serotonin
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Figure 4. Weight changes due to administration of ketotifen (4 
mg/kg) and caffeine (4 mg/kg) (A), ketotifen (8 mg/kg) and 
caffeine (8 mg/kg) (B), ketotifen (16 mg/kg) and caffeine (16 
mg/kg) (C) in mice for 45 days. Values represent the Mean± 
SEM of 8 animals for each group. 

 

Caffeine alone has several important metabolic effects. 

Caffeine stimulates fat utilization in muscle tissue 

during exercise.
41

 In addition, a dose-dependent 

increase in basal energy expenditure with caffeine is 

reported by Astrup et al., which exerted through an 

increase in lactate and triacylglycerol production and 

increased vascular smooth muscle tone.
42

 Increase in 

lipid turnover and lipid oxidation by interference in 

Cori-cycle and the FFA-triglycreride cycle and acting 

as a thermogenesis agent can be added to the 

mechanism of action of caffeine.
43-45

 Effect of caffeine 

on thermogenesis regulation accomplished through an 

inhibitory effect on the enzyme phosphodiesterase , and 

results in increasing of cyclic adenosine mono 

phosphate (cAMP) content; and later, synaptic nerve 

system activity amplified and activated hormone-

sensitive lipase, which promotes lipolysis.
43,46

 

Another probable mechanism of weight loss caused by 

caffeine is through diuretic and natriuretic effect, which 

is induced by blockage of hepatic adenosine-mediated 

sensory nerves and a hepatorenal reflex.
47

 There is 

evidence that moderate caffeine intake might be useful 

in preventing obesity by inhibiting proliferative activity 

in white adipose tissue.
48

 It is suggested also, that the 

anti-obesity effect of caffeine is due to the additive 

and/or synergistic inhibitory activity of caffeine on 

intracellular lipid accumulation.
49

 The usual amount of 

caffeine increases circulating cortisol concentrations, 

but does not have short term effects on appetite, energy 

intake, glucose metabolism, and inflammatory 

markers.
50

 All of the mentioned mechanisms suggest a 

beneficial effect of caffeine as a weight loosing agent 

and as a good factor to combine with some drugs with 

side effect of weight gain. In the same way, in this 

study, with use of different doses of caffeine in 

comparison with the control group, significant weight 

loss was observed, which may be due to the effect of 

caffeine in inducing diuresis, increasing lipolysis and 

basal metabolism, enhancement in mobility and 

reduction of feeling fatigue. 

The other studied drug, ketotifen is a second-generation 

noncompetitive H1-antihistamine and mast cell 

stabilizer which besides its anti-histaminic activity, also 

function as a leukotriene antagonist and a 

phosphodiesterase inhibitor. However, appetite 

stimulation and weight gain are its common side effects 

in human.
51,52

 A probable mechanism of ketotifen on 

weight gain and appetite is attributed to inhibitory effect 

on production of TNF-α which has been confirmed in 

human studies.
8
 It has been evidenced that TNF-α plays 

a key role in regulating energy metabolism
53

 and can act 

directly on adipocytes to regulate the release of leptin.
54

 

Leptin acts on receptors in the hypothalamus of the 

brain, where it inhibits appetite.
55

 Ketotifen by 

inhibitory effect on production of TNF-α can reduce 

leptin level and thereby decreased the inhibition of 

leptin on appetite and finally result in weight gain. In 

addition to mentioned appetite enhancing mechanism of 

ketotifen, this drug by influence in 5-

hydroxytryptamine regulation, could involve in central 

serotonin disinhibition,
56

 leading to decrease serotonin 

level and as the fact of suppressant effect of serotonin 

on appetite, ketotifen caused an increase in food intake 

tendency and appetite. 

In the present study, different doses of ketotifen not 

only did not cause significant weight gain but also 

induced significant weight loss compared to the control 

group. The results may be due to the difference in 

metabolic pathways in mice and humans, or maybe the 

used doses of ketotifen in this study were not in the 
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range of doses to reduce TNF-α production or influence 

serotonin release and be effective on appetite or weight 

gain, which require further studies and measuring the 

level of TNF-α. This contradictory effect of ketotifen is 

also reported in other studies. As an example, in an 

evaluation of combining ketotifen and oxymetholone on 

weight gain and performance status in human 

immunodeficiency virus (HIV) patients with chronic 

cachexia, addition of ketotifen did not result in weight 

gain
57

 or in another study of evaluation of co-

administration of ketotifen and cyproheptadine, the 

injection of different doses of ketotifen showed 

different results in mice, while the high doses of 

ketotifen caused a significant weight gain, compared to 

the control group, but the low doses resulted in a 

significant weight loss
9
 which amplify the importance 

of doses used in research and indicate the probability of 

the different mechanism of different doses in variant 

patients. 

 

Conclusion 

According to this study and determining the separate 

and also combined prescription of ketotifen and 

caffeine on weight changes in mice, further study in 

exact mechanism of weight gain and effect of these 

drugs in these processes should be done to find the 

causes of weight loosing effect of ketotifen in low 

doses. And also measurement of the consumed food and 

water by animals is recommended to assess the impact 

of these drugs on appetite. Therefor to clarify the issue 

arising from different results of this study and previous 

works, and to attribute a new application of these drugs 

in the form of co-administration, it is suggested to study 

more in this field, maybe with higher doses or different 

protocol and time range. It means that maybe with 

higher doses of ketotifen and inducing weight gain, the 

combination of caffeine and ketotifen will be effective 

in reducing this side effect and also by the means of this 

combination in asthmatic patients the efficacy of 

ketotifen in controlling the disease symptoms can be 

enhanced.  
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