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Abstract 

Background: Despite several reports on the effects of caffeine on various body systems, those on short- and long-term effect on 

salivary secretion are lacking. Aim: To evaluate the short- and long-term effect of caffeine on salivary secretion in rats.  

Methods: Seventy-two male Wistar rats (110 - 150 g), randomly divided into two main groups (subdivided into 6 groups of 6 

animals) were included.  The short- and long-term groups were given different doses (3 - 40 mg/kg bw) of caffeine for 7 days 

and 28 days respectively. After treatments, stimulated saliva samples were collected and assessed for lag-time, flow rate, alpha 

amylase activity, secretory immunoglobulin A (IgA) and C reactive protein (CRP) concentrations. Results: Salivary lag-time 

was significantly lower in the 20 mg/kg and 40 mg/kg groups only compared to the control group (p < 0.001 for both) after 

short-term caffeine administration. Also, salivary amylase activity was significantly higher in the 40 mg/kg groups compared to 

the control group (p = 0.01) after short-term caffeine administration. Salivary flow rate was significantly lower in the 40 mg/kg 

group compared to the control group (p < 0.01) following long-term caffeine administration. No changes were observed in the 

levels of salivary IgA and CRP for both short- and long-term administration of the different doses of caffeine. Conclusion: 

Whereas short-term caffeine administration was associated with lower salivary lag-time and higher salivary amylase activity 

also at high doses, long-term caffeine administration was associated with reduced salivary flow rate at high dose only. 
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*INTRODUCTION 

 

Caffeine is a known stimulant of the central nervous system 

by blocking the action of adenosine on its receptors (Nehlig, 

1992). It also stimulates the sympathetic division of the 

autonomic nervous system by increasing the plasma 

concentration of catecholamines (Shah, 2016). Some of the 

physiologic functions of caffeine include stimulation of the 

central nervous system, stimulation of the heart together with 

increased blood supply, relaxation of smooth muscle, 

bronchial dilatation, increased renal blood flow, renin 

secretion and diuresis (Leonard et al., 1987; Liu et al., 2018; 

Velickovic et al., 2019; Nehlig, 2022;). Similarly, it has been 

documented that caffeine has anti-inflammatory, antioxidant, 

antiproliferative and pro-motility effects on the 

gastrointestinal system. In addition, it stimulates gastric acid, 

biliary and pancreatic secretions, reduces risk of gallstone and 

causes changes in the composition of gut microbiota (Iriondo-

DeHond et al., 2020; Nehlig, 2022). Despite the numerous 

data on the effect of caffeine on the gastrointestinal system, 

reports on salivary secretion, composition and function are 

scarce.  

Saliva is a complex fluid produced by major and minor 

salivary glands to maintain the oral homeostasis in human and 
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animals. Saliva serves many physiologic functions that are 

made possible by the numerous qualitative and quantitative 

properties (Mandel, 1989). The constituents of saliva have 

been implicated in its specific functions such as mechanical 

cleansing of the oral cavity, dilution of harmful substances, 

buffering, antimicrobial effect, mineralization of teeth, taste 

sensation, facilitation of swallowing and speech, initiation of 

digestion and promotion of healing following tissue injury (de 

Almeida et al., 2008; Proctor, 2016). Salivary secretion has its 

unique properties and numerous constituents of which salivary 

flow rate, secretory immunoglobulin A and amylase play 

significant roles. Hence, factors or conditions affecting these 

salivary parameters could impair oral homeostasis. Many 

studies have shown that salivary secretion is affected by 

various conditions, of which diet and food ingredients are 

important (Watson and Antal., 1980; Johannsson and Ryberg., 

1991; Johnson et al., 2018; Lasisi et al., 2018). Caffeine and 

its effects on biological system have been widely studied and 

in spite of these ubiquitous reports, questions on the potential 

health benefits/risks associated with caffeine consumption still 

persist. For example, most reports on the effect of caffeine on 

salivary secretion were inconclusive. While some studies 

documented reduced salivary flow rate following caffeine 

consumption (Barasch and Gordon, 2016; Hala Zakaria and 
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Akram, 2019), others reported no change (Imamura et al., 

2015; Masoumi et al., 2016; Hildebrandt et al., 2019). 

Similarly, Klein et al, (2010) reported a dose-dependent 

increase in salivary amylase activity following caffeine 

ingestion and acute stress in healthy young adult males. Other 

studies reported lack of changes in the salivary amylase levels 

following caffeine intake (Nater and Rohleder, 2009; Klein et 

al., 2014). Furthermore, most studies on the effect of caffeine 

on salivary secretion (Imamura et al., 2015; Barasch and 

Gordon, 2016; Masoumi et al., 2016; Hala Zakaria and 

Akram, 2019; Hildebrandt et al., 2019) were carried out 

following short-term (30 to 60 minutes) caffeine 

administration despite the several reports on caffeine 

habituation which tends to mask the appreciable functional 

differences occasioned by short-term caffeine exposure 

(Bangsbo et al., 1992). To the best of our knowledge, reports 

on the long-term effect of caffeine on salivary secretion are 

scarce hence, this study. 

 

MATERIALS AND METHODS 

 

Experimental animals and grouping: All experimental 

procedures and animal handling were carried out in strict 

adherence with the institutional ethical guidelines which were 

in accordance with the NIH publication 

No. 85–23 guidelines. Seventy-two male Wistar rats weighing 

between 110 and 150 g were included in this study. The 

animals were housed in plastic cage with perforated covering 

lid at the central animal house of the College of Medicine, 

University of Ibadan. They were fed with standard pellet feed 

(Ladokun feeds®) which contained 67.9 % carbohydrate, 21 

% protein, 3.5 % fat, 6 % fibre, 0.8 % minerals and 0.8 % 

vitamins. Drinking water was given to them ad libitum. The 

protocols of the experiment are shown in figure 1. The rats 

were acclimatized for two weeks, maintained under standard 

conditions. After acclimatization, the rats were randomly 

divided into two main groups of 36 rats each which were 

subsequently subdivided into 6 groups of 6 rats each as 

indicated in figure 1. The caffeine preparation and 

administration were done according to the method previously 

described (Angelucci et al., 2002) with slight modifications. 

The short-term groups were given caffeine for 7 days while 

the long-term groups were administered caffeine for 28 days. 

The control groups were given equal volume of normal saline. 

Water and feed were given to all the groups ad libitum 

throughout the period of experiment. Body weights were 

checked using a weighing scale (Citizen, China). 

 

Saliva collection: After the completion of caffeine 

administration, stimulated whole saliva samples were 

collected between 8 and 10 am from all groups. Following 

overnight fasting with access to water only, animals were 

anaesthetized with ketamine (100 mg/kg i.p.) and Zylazine (5 

mg/kg body weight i.m.) (Lasisi et al., 2018). After anesthesia, 

stimulated saliva sample was initiated using pilocarpine 

hydrochloride (10 mg/kg body weight i.p.; (Zigma, USA) 

(Lasisi et al., 2014). Saliva samples were collected into 

graduated sterile plain bottles (placed on ice cubes) over a 

period of 10 minutes. Samples were stored at -20oC.  

 
 
Figure 1:  

Experimental design 

LT = Lag-time, FR = Flow rate, AMY = Amylase, IgA = 

Immunoglobulin A, CRP = C reactive protein 

 

Lag-time and flow rate determination: The salivary lag-

time was evaluated as the duration of time between the 

administration of pilocarpine and the onset of salivation as 

indicated by wetness of the floor of the mouth (Lasisi et al., 

2018). The flow rate of saliva samples was determined by 

dividing the volume of saliva secreted by ten minutes (the 

period for saliva collection). 

 

Determination of salivary amylase, IgA and CRP 

concentrations using ELISA: Concentrations of amylase 

was determined using kinetic enzyme reaction whilst 

concentrations of IgA and CRP in saliva samples were 

determined using ELISA with strict adherence to the 

manufacturer’s instructions provided in the kits (Salimetrics, 

UK) 

Reagent preparation: All reagents were brought to room 

temperature and mixed before use. The plates were brought to 

room temperature. Appropriate volume (as indicated in the 

manual) of salivary amylase, immunoglobulin A (SIgA), and 

c-reactive protein (CRP) diluents were prepared for conjugate 

dilution. Wash buffer, diluents and stop solutions were 

prepared. Standards were also diluted serially. 

 

Procedure for salivary alpha-amylase activity: The saliva 

samples and reagents were brought to room temperature and 

other procedures were carried out as instructed by the manual 

given in the Salimetrics® salivary alpha-amylase kinetic 

enzyme kit, (Suffolk, UK). The assay procedure was based on 

the method of Wallenfels et al. (1978) which utilizes 2-chloro-

p-nitrophenol linked with maltotriose as a chromogenic 

substrate to determine the activities of alpha amylase.  The 

alpha-amylase activity of the sample is directly proportional 

to the increase in absorbance at 405 nm. For ease of use, the 

reaction was read in a 96-well microtiter plate. The assay was 

standardized by running the low and high salivary alpha-

amylase controls provided by the kit manufacturer with each 

assay. The micro plate reader was set up to read in center 

measurement kinetic mode initially at 1 minute, then again 2 

minutes later. A 1:10 dilution of saliva was prepared by 

combining 10 µL saliva with 90 µL of alpha-amylase diluent. 
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The mixture was diluted further by pipetting 10 µL of the 1:10 

dilution with 190 µL of additional alpha-amylase diluents. 

This gave a final concentration of 1:200. The alpha-amylase 

solution in the microtiter plate was incubated at 37oC. 8 µL of 

prediluted controls and samples were added to their respective 

wells. 320 µL of preheated alpha-amylase was added to each 

well using a multichannel pipette. The microtiter plate was 

then placed in the plate reader and read at exactly 1 minute and 

3 minutes at 405 nm. The absorbance value obtained at 1 

minute was subtracted from the absorbance value obtained at 

3 minutes. The resulting absorbance value was multiplied by 

the standard conversion factor. Results were expressed in 

U/mL 

 

Calculations 

(ΔAbs/min x TV x DF)/MMA x SV x LP = U/mL of α-

amylase activity in sample 

Where: 

ΔAbs./min = Absorbance difference per minute 

TV = Total assay volume (0.328 mL) 

DF = Dilution factor 

MMA = Millimolar absorptivity of 2-chloro-p-nitrophenol 

(12.9) 

SV = Sample volume (0.008 mL) 

LP = Light path = 0.97 (specific to plate received with kit) 

 

Sample preparation for IgA determination: Saliva samples 

were diluted into 1:5 (25 µL saliva into 100 µL SIgA diluents). 

10 µL of standards, controls, and 1:5 diluted samples were 

added to separate tubes containing 4 mL of SIgA diluents. 10 

µL SIgA diluents were added to zero tube. 

Initial incubation with conjugate in tubes: 1:120 dilution of 

conjugate (25 µL into 3 mL SIgA diluent) was prepared. 50 

µL was immediately added into a tube for each standard, 

control, or unknown. Then invert to mix. Tubes was incubated 

for 90 minutes at room temperature. 

 

Transfer of Incubated samples to assay plate: Tubes were 

mixed by inversion again. 50 µL was transferred from each 

tube to the assay plate according to the layout. 50 µL SIgA 

diluents were added to the Non-specific binding wells. Then 

the plate was covered. The plate was incubated for 90 minutes 

at room temperature with continuous mixing at 400 rpm. Plate 

was washed 6 times with wash buffer and blotted. 50 µL 

tetramethyl benzidine solution was added to each well and 

mixed 5 minutes at 500 rpm. Plate was incubated in dark at 

room temperature for an additional 40 minutes. 50 µL stop 

solution was added to each well and mixed for 3 minutes at 

500 rpm. Finally, the bottom of the plate was wiped clean and 

the optical density was read on a standard plate reader at 450 

nm within 10 minutes of adding stop solution. 

 

Procedure for C-reactive protein analysis: analysis was 

carried out according to the manufacturer’s instruction 

(Salimetrics, UK). Briefly, saliva samples were diluted in the 

ratio 1:10. 50 µL of CRP standard, CRP control and diluted 

saliva samples were pipetted into appropriate wells.   50 µL of 

sample diluent was pipetted into two wells to serve as the zero 

standard. 1:250 dilution of the CRP Antibody Enzyme 

Conjugate was prepared from which 150 µL was immediately 

added to into each well of CRP standard, CRP control or 

diluted saliva samples. Plate was covered with the provided 

adhesive cover, mixed and incubated for 2 hours at room 

temperature. Plate was washed 4 times with wash buffer and 

blotted after the last wash. 200 µL of TMB substrate solution 

was added to each well. Plate was incubated in the dark at 

room temperature for 30 minutes while being mixed 

constantly at 500 rpm. 50 µL of stop solution was added to 

each well and mixed for 3 minutes at 500 rpm. Finally, the 

bottom of the plate was wiped dry and the optical density was 

read on a standard microplate reader at 450 nm within 10 

minutes of adding the stop solution.  

 

Data Analysis: Data analysis was done using IBM SPSS 

Statistics for Windows, Version 25.0. Armonk, NY: IBM 

Corp. The main outcome variables were mean body weight, 

submandibular salivary gland weight, salivary lag time, flow 

rate, pH and salivary amylase, IgA and CRP concentrations. 

The mean and standard error of mean (SEM) were calculated 

for each data group. The mean values were compared using 

ANOVA and Duncan post hoc tests. Result with p-value less 

than 0.05 was considered significant. 

 

RESULTS 

 

Effect of short- and long-term caffeine administration on 

body and salivary glands weights: After short-term caffeine 

administration, the body weights were not significantly 

different among the groups, whereas after long-term caffeine 

administration, the body weight was significantly lower in the 

20 and 40 mg/kg groups compared to the control (p = 0.009). 

After short- and long-term caffeine administration, the 

weights of submandibular salivary glands were not 

significantly different among the groups (Table 1).  

 

 

Table 1: 

Effect of short- and long-term caffeine treatment on body weight and weights of submandibular glands 
Variable Duration Treatment 

Control 3 mg 6 mg 10 mg 20 mg 40 mg 

Body Weight (g) Short 173.67 ± 10.18 175.83 ± 

10.14 

181 ± 10.81 173.5 ± 

7.25 

167 ± 5.91 171.33 ± 7.39 

Long  196.83 ± 12.42 215 ± 2.66 209.33 ± 

11.68 

214 ± 11.56 172.83 ± 

9.93* 

164.83 ± 

14.67* 

RSMG (g) Short  0.17 ± 0.01 0.17 ± 0.02 0.18 ± 0.01 0.19 ± 0.02 0.21 ± 0.01 0.19 ± 0.01 

Long  0.17 ± 0.03 0.21 ± 0.01 0.20 ± 0.01 0.23 ± 0.02 0.20 ± 0.01 0.19 ± 0.01 

LSMG (g) Short  0.17 ± 0.01 0.17 ± 0.01 0.18 ± 0.01 0.19 ± 0.02 0.18 ± 0.01 0.18 ± 0.01 

Long  0.21 ± 0.01 0.20 ± 0.01 0.21 ± 0.01 0.23 ± 0.02 0.21 ± 0.01 0.19 ± 0.02 

RSMG = right submandibular gland, LSMG = left submandibular gland, *P<0.05 
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Effect of short- and long-term caffeine administration on 

salivary lag-time and flow rate: The salivary-lag time was 

significantly lower in the 20 mg/kg and 40 mg/kg groups 

compared to the control group (p < 0.001) after short-term 

caffeine administration. However, no significant difference 

was observed in the salivary-lag time among the groups after 

long term caffeine administration (p = 0.32). No significant 

difference was observed in the salivary flow rate among the 

groups (p = 0.28) after short-term caffeine administration; 

whereas the salivary flow rate was significantly lower in the 

20 mg/kg and 40 mg/kg groups compared to the control group 

(p < 0.01) following long term caffeine administration (Table 

2). 

 

 

Table 2: 

Effect of short- and long-term caffeine treatment on salivary lag time and flow rate  
Variable Duration Treatment 

Control 3 mg 6 mg 10 mg 20 mg 40 mg 

Lag Time (mins) Short 3.67 ± 0.21 3.83 ± 0.31 2.5 ± 0.22* 4.33 ± 0.67 1.00 ± 0.001** 1.17 ± 0.17** 

Long  3.83 ± 0.54 4.33 ± 0.21 4 ± 0.26 3.8 ± 0.37 2.8 ± 0.37 3.8 ± 0.8 

Flow Rate (mls/min) Short  0.05 ± 0.01 0.07 ± 0.002 0.07 ± 0.007 0.06 ± 0.01 0.07 ± 0.01 0.08 ± 0.01 

Long  0.07 ± 0.01 0.07 ± 0.01 0.06 ± 0.01 0.06 ± 0.004 0.05 ± 0.01 0.04 ± 0.01* 

*P<0.05, **P<0.01 
 
 

Table 3: 

Effect of short- and long-term caffeine treatment on salivary amylase, IgA and CRP  
Variable Duration Treatment 

Control 3 mg 6 mg 10 mg 20 mg 40 mg 

Salivary amylase (x 102 

U/ml) 

Short 150.73 ± 

47.86 

132.38 ± 

24.65 

139.37 ± 

12.95 

177. 26 ± 

36.45 

180.21 ± 

38.68 

322.36 ± 

24.97** 

Long  122.98 ± 

11.21 

62.15 ± 6.94 187.59 ± 

43.11 

68. 65 ± 

13.08 

111.08 ± 

28.61 

109.11 ± 43.87 

Salivary IgA (U/ml) Short  596.66 ± 

1.04 

599.02 ± 

0.71 

598.36 ± 0.5 595.92 ± 

1.25 

598.05 ± 

0.84 

597.17 ± 0.47 

Long  599.13 ± 0.7 599.31 ± 

0.73 

597.71 ± 

0.53 

598.65 ± 

0.92 

597.57 ± 

0.25 

601.27 ± 1.92 

Salivary CRP (x 104 

pg/ml) 

Short  139.17 ± 

15.24 

100.83 ± 

24.27 

200 ± 63.77 79.17 ± 

16.86 

137.5 ± 

21.09 

183.33 ± 43.26 

Long  136.67 ± 

18.83 

152.5 ± 57.3 168.33 ± 

74.58 

96.67 ± 

36.93 

216.67 ± 

45.66 

164.17 ± 18.77 

**P<0.01 
 

Effect of short- and long-term caffeine administration on 

salivary alpha-amylase, IgA and C-reactive protein:  The 

salivary amylase activity was significantly higher in the 40 

mg/kg groups compared to the control group (p = 0.01) after 

short-term caffeine administration; whereas no significant 

difference was observed in the salivary amylase activity 

among the groups after long term caffeine administration (p = 

0.06) (Figure 2). No significant difference was observed in the 

concentration of salivary IgA as well as CRP after short-term 

and long-term caffeine administration (Table 3). 

 

DISCUSSION 

 

Caffeine consumption is usually on a long-term basis as many 

consumers of caffeine even get addicted to it because of the 

stimulant effect (Farkas, 1979; Lam et al., 2018; Sharma et al., 

2020). To the best of our knowledge this report is the first on 

the effect of long-term administration of caffeine on salivary 

secretion and the findings have indicated that most of the 

salivary parameters studied were not affected by either short- 

or long-term administration of different doses of caffeine up 

to 40 mg/kg. Importantly, only amylase activity was 

significantly higher in the 40 mg/kg group following short-

term caffeine administration. Similarly, salivary flow rate was 

significantly lower in the 40 mg/kg group after long-term 

caffeine administration only. 

Our findings showed that short-term (7 days) administration 

of different doses of caffeine up to 40 mg/kg body did not 

affect body weight as well as weight of the submandibular 

salivary gland.   

Long term caffeine however, was associated with lower body 

weight in the 40 mg/kg group compared to the groups that 

received 3 mg/kg and 10 mg/kg. Consistent with our 

observation, studies have shown that long-term caffeine 

consumption is associated with reduced weight gain especially 

when taken in high doses (Dunlop and Court., 1981; Choi et 

al., 2016). Similarly, long-term caffeine ingestion in high 

doses has been associated with reduced serum levels of growth 

promoting factors such as insulin-like growth factor 1 (IGF-

1), estradiol, and testosterone (Dunlop and Court, 1981). It 

was demonstrated that caffeine consumption can dose- and 

time-dependently inhibit longitudinal bone growth in 

immature male rats, possibly by blocking the physiologic 

changes in body composition and hormones relevant to bone 

growth (Choi et al., 2016). Similarly, it was reported that 

caffeine decreased the expression of adipogenesis-related 

genes in a dose-dependent manner which could contribute to 

the associated reduced body weight (Su et al., 2013).  

To the best of our knowledge our study is the first to document 

the effect of caffeine on salivary lag-time. Salivary lag-time is 

important in the evaluation of salivary gland function as it 

indicates the threshold for salivary secretion after stimulation. 

Impaired salivary lag-time has been reported under different 

condition such as protein malnutrition, salivary gland injury 

due to ductal ligation and irradiation (Lasisi et al., 2015; Lasisi 

et al., 2019; Su et al., 2020). In the present study only short-

term caffeine consumption was associated with lower 
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salivary-lag time in the 20 mg/kg and 40 mg/kg groups 

compared to the control. It is possible that high doses of 

caffeine for a short period have a synergistic effect with 

pilocarpine which is a parasympathomimetic drug. This effect 

was also noticed in the salivary flow rate which was about 60 

% higher in the 40 mg/kg group compared to the control. 

Salivary flow rate however, was lower in the 40 mg/kg groups 

following long-term caffeine administration which may be 

explained by the reduced body weight and not necessarily the 

sympathomimetic effect. Reduced body weight has been 

associated with lower salivary secretion in rats (Lasisi et al, 

2014; Lasisi et al, 2018).  

Salivary amylase makes a substantial part of salivary proteins 

constituting approximately 50 % of the total protein produced 

by the salivary glands (Makinen, 1989). Recently, salivary 

alpha amylase has been given many considerations in the 

neuroendocrine-stress studies because it has shown to be a 

good marker of the sympathetic nervous system activity (Nater 

and Rohleder, 2009). In the present study, salivary amylase 

activity was significantly higher in the 40 mg/kg group 

compared to the control group after short-term caffeine 

administration; whereas no significant difference was 

observed in the salivary amylase activity among the groups 

after long term caffeine administration. This may imply that 

high dose of caffeine for a short period is necessary for the 

stimulatory effect on salivary amylase. The stimulating effects 

of caffeine on salivary alpha amylase has been attributed to the 

sympathomimetic effects (Nater and Rohleder, 2009), This, 

however has not been generally observed in previous studies 

(Nater et al., 2007; Gibson, 2012). Available data from human 

studies have reported conflicting results. While some studies 

reported that caffeine administration stimulated salivary 

amylase activity (Morrison et al. 2003; Bishop et al., 2006), 

others documented no effect (Nater et al., 2007; Gibson, 

2012).  

Salivary IgA is a key factor in the antimicrobial function of 

saliva and studies have reported inconsistent changes in the 

salivary IgA levels following caffeine consumption (Bishop et 

al., 2006; Gibson, 2012). Similar to our observation in the 

short-term groups, Gibson (2012) reported that salivary IgA 

concentrations as well as the secretion rates were unaffected 

by caffeine administration in human both at rest and following 

exercise. Thus, within the context of our study in rats, caffeine 

consumption at different doses up to 40 mg/kg body weight 

did not affect salivary IgA level regardless of whether 

consumption was for a short-term or long-term. Although 

salivary IgA in rats has been reported to be significantly 

affected by sympathetic stimulation (Carpenter et al., 1998), 

with increased secretion rates following increased frequencies 

of nerve stimulation (Proctor et al., 2003), findings from the 

present study however did not indicate that administration of 

caffeine (a potent stimulator of sympathetic activity agent) 

causes elevated salivary IgA level.  

C-reactive protein (CRP) is a key marker of inflammation 

under different conditions. It is a pentameric 125.5 kD positive 

acute phase protein (APP) that mediates innate immunity. It 

triggers the classical pathway of the complement cascade by 

binding foreign pathogens and damaged cells. Intact CRP has 

a mass above the cut-off limit for renal excretion (43 kDa) and 

has been shown to be a good circulating biomarker of 

inflammation (Sproston et al., 2018). Although serum CRP is 

the most commonly used clinical method for assessing non-

specific inflammation, salivary CRP has also been reported to 

be a promising alternative maker by many studies (Ouellet-

Morin et al., 2011; Out et al., 2012; Pace et al., 2013). It has 

been observed that assessment of salivary CRP could offer a 

more accurate estimate of systemic inflammation than 

peripheral measures of cytokines, which are locally 

synthesized (Ouellet-Morin et al., 2011).  In the present study, 

there was no difference in the levels of salivary CRP among 

the groups after both short- and long-term caffeine 

administration.  Although, coffee consumption has been 

shown to be associated with reduced risk of low-grade 

inflammatory conditions (Paiva et al., 2019), the relationship 

between coffee consumption and inflammation is still 

unsettled. Clinical trials assessing the effect of coffee, caffeine 

or other coffee components on inflammatory markers have 

reported varying results (Wedick et al., 2011; Ohnaka et al., 

2012; Kempf et al., 2015; Owoyele et al., 2015). Most human 

studies on the effects of coffee on C-reactive protein found no 

changes in serum C-reactive protein (CRP) (Wedick et al., 

2011; Ohnaka et al., 2012). In contrast, one animal study 

found decreased serum CRP levels in response to caffeine 

(Owoyele et al., 2015). Fewer studies on caffeine consumption 

and salivary C reactive protein levels in human and animals 

hinder comparison of our findings.  

Although caffeine generally activates the sympathetic nervous 

system, one of the reasons for the lack of this effect on most 

of the salivary parameters studied following short-term and 

long-term consumption could be attributed to the tolerance 

effect on the body system (Evans, 1992; Beaumont et al., 

2017). Caffeine performs its stimulatory effect by blocking 

adenosine receptors and it has been shown that regular 

consumption of caffeine increases the production of adenosine 

receptors through negative feedback mechanism thus causing 

a decreasing effect of caffeine on the body system (Boulenger, 

1983).  

 

CONCLUSION  

Short- and long-term administration of different doses of 

caffeine produced variable and minimal effects on salivary 

secretion in Wistar rats. Whereas short-term caffeine 

administration was associated with lower salivary lag time and 

higher salivary amylase activity at high doses, long-term 

caffeine administration was associated with lower salivary 

flow rate also at high dose.  
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