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Abstract 
Background: Caffeine is a component of several 
beverages such as coffce and tea. It has been shown 
to possess psychoact ive propert ies because it 
increases alertness, energy and ability to concentrate 
at moderate doses. Taurine on the other hand, is an 
amino acid which has the capacity to promote neural 
development, osmoregulation and neuroprotection. 
There is paucity of information on the effect of the 
combined administration of taurine and caffeine on 
C-rcactivc protein (CRP) - a marker of inflammation 
and plasma calcium level in rats. 
Aim: The present study was designed to investigate 
the effects of combined taurine and caffeine on the 
plasma level of CRP, Ca2 ' as well as the cffcct of 
nifedipine on calcium level. 
Method: Fifty four rats weighing 120-140 g were 
used for these studies. The animals were divided into 
nine groups consisting of six animals cach. Group 1 
was treated with 10 ml/kg of normal saline. Groups 
2 and 3 were given 100 mg/kg and 200 mg/kg of 
taurine respectively, groups 4 and 5 received 7.5 mg/ 
kg and 15 mg/kg of caffeine respectively while group 
6 was administered taurine (200 mg/kg) and caffeine 
(15 mg/kg), groups 7 and 8 were treated with taurine 
(200 mg/kg) plus nifedipine (10 mg/kg) and taurine 
(200 mg/kg)plus furoscmidc (20 mg/kg) respectively 
while grup 9 was given taurine plu caffeine plus 
nifdipinc plus furoscmidc. Treatment was done once 
daily for 21 days and blood was finally collcctcd via 
cardiac puncture for the assay of CRP and calcium 
while the animals were under anaesthesia. 
Results: T h e r e su l t s showed that C R P was 
significantly decreased in five of the treated groups 
compared with the control with the exception of the 
group treated with taurine alone (Group 2), and that 
treated with combined taurine and caffeine (Group 
6). The Ca2 ' level of groups treated with caffeine 
(11.70 ± 0.29 mg/dL) and taurine with caffeine (11.64 
±0 .15 mg/dL) were significantly (p<0.05) increased 
compared with the control (10.70 ± 0.29 mg/dL). 
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However, treatment with taurine and nifedipine 
(Group 7) led to significant (p<0.05) reduction in 
plasma Ca2 ' level. 
Conclusion: The results have shown that combined 
caffeine and taurine can boost plasma calcium level 
and decrease plasma CRP level. Moreover, taurine 
combined with nifedipine but not furoscmidc can 
act syncrgistically to lower both plasma Ca2 ' and 
CRP levels, a result which may have implication for 
the treatment of hypertension. 
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Resume 
Con text e: La cafcinc est un composant dc plusicurs 
boissons tcllcs que lc cafe ct 1c the. Ellc a etc montrcc 
pour posscdcr des proprictcs psycho-actives, car cllc 
augmcntc la vigilance, Pcncrgic ct la capacitc dc sc 
conccntrcr a doses modcrccs. Lc taurine d'autre part 
est un acidc amine qui a la capacitc dc promouvoir 
lc dcveloppcmcnt neuronal, la regulation dc P osmose 
ct la protec t ion du neurone. II ya manque 
d ' i n fo rma t ion sur l ' c f fc t dc Tadminis t ra t ion 
combincc dc la taurine ct dc la cafcinc sur la protcinc 
C-rcactivc (PCR) - un marqucur d*inflammation ct 
du niveau dc calcium dans lc plasma dans les rats. 
Object if: La present c etude a ctc con^uc pour ctudicr 
les effets combinccs dc la taurine ct dc la cafcinc 
sur lc niveau dc PCR, Ca2 + ainsi que Pellet dc la 
nifedipine sur lc niveau dc calcium du plasma. 
Methode: Quarantc-huit rats pesant 120-140 g ont 
ctc utilises pour ccs etudes. Les animaux ont etc 
diviscs en huit groupes dc six animaux. Lcgroupc 1 
a ctc traitcc avee 10 ml / kg dc solution saline 
norma lc, les groupes 2 ct 3 ont rc<?u 100 mg / kg ct 
200 mg / kg dc taurine rcspcctivcmcnt, les groupes 
4 ct 5 a rcyu 7,5 mg / kg ct 15 mg / kg dc cafcinc 
rcspcct ivcmcnt , tandis que lc groupc 6 a etc 
administrc la taurine (200 mg / kg) ct la cafcinc (15 
mg / kg), les groupes 7 ct 8 ont etc traitcs avee la 
taurine (200 mg / kg) plus la nifedipine (10 mg / kg), 
ct la taurine (200 mg / kg) plus lc furoscmidc (20 
mg/kg) , rcspcctivcmcnt. Lctraitcmcnta ctccffectuc 
une fois par jour pendant 21 jours et lc sang a ctc 
rccucilli enfin par ponction cardiaquc pour lc dosage 
dc PCR et dc calcium, tandis que les animaux ctaicnt 
sous ancsthcsic. 

229 



230 ///' OwoycU'. Al> Oyvwolc 

Resuhats: Lcs rcsultats ont montrc que la ^ 
signilicativcmcnt diminucc dans cinq dcs gioupes^ « 
par rapport an tcmoin, a fcxccption du . *. , 
scu lenient avcc dc la taurine (groupc2), e ^ 1 

avcc la taurine et la calcine combine (gi 1 c ' 
niveau dc Ca2+ des groupes traitcs avcc la cafeme 
(11.70 ± 0.29 nig / dL) ct taurine avcc calcine (11,64 ± 
0,15 mg / dL) ctaicnt significativcmcnt (p <0,05) 
augmcntcs par rapport au groupc lenioin (10,70 ± 0,29 
mg / dL). 
Ccpendant, lc traitcmcnt avcc la taurine cl la nifedipine 
(Group7) a conduit a unc reduction significative (p 
<0,05) dans lc niveau Ca2+ du plasma. 
Conclusion: Lcs rcsultats ont montrc que la cafeinc et 
la taurine combincc peut augmcntcr lc niveau dc 
calcium dans lc plasma ct dc diminucr lc niveau dc 
PCR plasmatiquc. En outre, la taurine combinec avcc 
la nifedipine, mais pas avcc lc furoscmidc pcut agir dc 
manicrc syncrgiquc pour diminucr, cn mcmc temps, 
lcs nivcaux dc Ca2+ ct dc PCR plasmatiquc, un rcsultat 
qui peut avoir d ' inc idcncc sur le traitcmcnt dc 
rhypcrtcnsion. 

Mots-clcs: PCR, Cafeinc, calciques, taurine, /nanjueur 
d 'inflammation 

Introduction 
C a f f c i n a t c d f o o d s and b e v e r a g e s a r c wide ly 
consumed to meet energy needs and for variety of 
medical purposes [1]. Caffeine, one of the most 
consumed psychoactive substanccs in the world is 
believed to have gained this popularity globally 
because of its documented abi l i ty to enhanee 
w a k e f u l n e s s , mood and cogni t ion [1-3] . As a 
psychoactive substancc, the cffccts of caffeine arc 
known to be dose dependent [3,4]. At low doses for 
instance, mild euphoria, alertness, and enhanced 
cognitive performance have all been identified with 
caffeine [3]. At high doses however, it produces 
nausea, anxiety, trembling, and jitlcrincss [4). The 
c f f c c t s seen in e i ther of the above doses a re 
conncctcd with the ability of caffcinc to increase 
dopamine action by blockade of A2A receptors. 
Consequently, locomotor activities are increased due 
to reduction in adenosine's inhibition of striatal 
dopaminergic activity [5]. While a previous study 
claimed that even at an extremely high level of 
intake, caf fe ine has no detectable effect on the 
balance or tissue concentrations of calcium, fluoride 
or phosphorus in rats[6), another study reported that 
caffcinc increases calcium absorption and excretion 
and raises parathyroid hormone (iPTIl) levels)71. 
Related reports also documented caffcinc to cause 
increase loss of calcium, magnesium and zinc |S-
10]. In another study, it was observed that caffeine 
had no significant effect on CRP in human placed 
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on clozapine medication [ 111 but in culture medium, ii 
can potentiate synthesis and sccrction of CRP as well 
as increased accumulation of CRP mRNA [12). 

This earlier work showed that caffeine acts at 
a prctranslational level and docs not simply facilitate 
release of newly synthesized CRP from intracellular 
storage pools or decrease intracellular CRP degradation. 

Unl ike c a f f c i n c , t au r ine is a naturally 
occurring amino acid with a similar structure to the 
neurotransmitters glycine and gamma amino butyric 
acid (13). Despite this structural similarity, the cffccts 
of taurine cannot be mimicked by either glycinc or 
GAB A [14-16]. Apart from glutaminc, taurine is the 
most abundant free amino acid in the brain [17]. 
Therefore, there arc obvious expressions of taurine 
transporters in various neurons and astroglial cells 
[18]. Studies indicate that taurine plays a major role 
in neural development, osmoregulation and neural 
protection. Also, it was reported that taurine might 
have protective effects in the retinal neurons against 
glutamatc toxicity in certain disease [13]. Taurine 
d e f i c i e n c y is l inked wi th ep i l epsy , anxiety, 
d e p r e s s i o n and h y p e r a c t i v i t y , whi le taurine 
supplementation has been shown to relieve these 
symptoms [19]. Taurine is also believed to help the 
c a r d i o v a s c u l a r s y s t e m t h r o u g h a variety of 
mechanisms including an improved lipid profile, 
modula t ion of (Ca 2 ' ) i , an t iox idan t cffccts and 
antagonism of angiotensin II action [20]. Several 
studies had implicated taurine in the maintenance of 
homeostasis of intracellular Ca2 4 concentrations 
(Ca2 ')i and intracellular N a \ and in the balance of 
neurotransmitters [21-23]. Furthermore, literature 
shows that taurine is able to increase adiponcctin 
levels, and to decrease high-sensitivity CRP and lipid 
peroxidation in obese women [24]. 

Calcium (Ca2 ' ) is also a naturally occurring 
element that acts as second messenger in the 
regulation of various cellular processes [25]. Ca2' 
s igna l ing m e c h a n i s m s had been proved to be 
necessary for fertilization, cell differentiation and 
proliferation [26]. The importance of Ca2 ' has also 
been e s t a b l i s h e d in i n t e r c e l l u l a r signaling, 
transcription factor activation and in various death 
programme including necrosis and apoptosis [27]. 
Calc ium enters the cy top lasm by an influx via 
plasmalcmmal voltage-operated and via receptor-
operated Ca2 ' channels that can be shut by blockers 
thus prevent any possible influx into the cytoplasm. 
Voltage Gated Calcium Channels Blocker (VGCC) 
can be a non-specific blocker or a selective calcium 
channel blocker. The non-specific VGCC blockers 
such as cadmium can block L, N, P, Q, R, and T-type 
calcium channels while a selective calcium blocker 
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can only block a particular VGCC [28-30]. Both 
nifedipine and furoscmidc selectively block L-type 
calcium channels | 3 I , 32 | . 

C-rcactivc (CRP) protein is an established 
typical marker of inf lammation that acts as an 
indicator for various pathological processes and 
tissue damage in both Inimans and animals [33]. 
Plasma CRP concentrations may rise within 24 - 4Sh 
in an acute inflammation and continues to circulate 
e q u a l l y in the v a s c u l a r c o m p a r t m e n t [34] . 
Measurement of plasma CRP is a good marker of 
d isease act ivi ty and it is sometime targeted for 
diagnosis and management of infectious diseases and 
other inflammatory conditions [34-36]. Recently, 
there is an increased investigations into the cffccts 
of CRP bccausc studies have implicated it as a marker 
of inflammation in cardiovascular diseases especially 
atherosclerosis [34, 37-39]. 

Bccausc ca lc ium par t ic ipa tes directly or 
indirectly in many physiological functions and CRP 
is an established maker for inflammation which in 
turn is an underlying genesis for many diseases, we 
believe that any substance that can balance body Ca2f 

and C R P levels posi t ively will be bcncficial to 
healthy living. Thus , the present study was designed 
to establish possible bcncficial or harmful effects of 
c a f f e i n e a n d t a u r i n e i n t a k e ( s e p a r a t e l y and 
combined) on plasma Ca 2 , and CRP levels in normal 
rats and rats pretreated with Ca2 ' blockers. 

Materials and method 
Animal preparation 
T h e s tudy was carried out using fifty four adult 
Wis ta r r a t s we igh ing 120-140g. The rats were 
o b t a i n e d f r o m the b reeder s tock of Biological 
Sciences, University of liorin, Nigeria. Nine groups 
of six animals were formed and the animals were 
housed in well ventilated standard cages. The animals 
were kept throughout the study, in the animal house 
of the Faculty of Basic Medical Sciences, University 
of liorin, Nigeria. They had free access to rat pellet 
(feeds) and clean water. Rules guiding animal studies 
as stipulated by the Ethical Committee of University 
of liorin, Nigeria were strictly followed. These rules 
are s imilar to international guidelines on animal 
handling [40]. 

Drug preparation 
The taurine and caffeine used for these studies were 
produced by Titan Biotech LTD (BHIWADI -301 
019, Raj.) and Sigma-Aldrich Co. USA (NO. 63103) 
respectively. Nifedipine and furoscmidc were the 
Ca2 ' blockers used for these investigations and were 

both p roduced by J i a n g x i Xicr Kang ta i 
Pharmaceuticals Co Ltd (Batch No: 120820) and 
Tianjin Pharmaceutical Group Xinzhcng Co Ltd 
(Batch No: 1211081) respectively. Each drug was 
dissolved separately in normal saline to form the 
s tock so lu t ion . Drugs were a d m i n i s t e r e d 
hi t rapcr i toncal ly except nifedipine which was 
administered orally. Animals in the control group 
received normal saline intrapcritoncally. Where 
blockers were used, animals were given the blockers 
thirty (30) minutes before the treatment with caffeinc, 
taui inc or both. All treatments were done every 
morning, once daily for a period of twenty-one (21) 
days with an inter-treatment time interval of 24 ± 2 
hours. 

Animal grouping 
Animals were grouped into nine consisting of six 
rats each and treated as follows: Group 1, the Control 
group was given 10 ml/kg of normal saline, Group 2 
was treated with 100 mg/kg of taurine, Group 3 was 
given 200 mg/kg taurine, Group 4 was given 7.5 mg/ 
kg of caffeine, Group 5 was treated with 15 mg/kg 
caffeinc, Group 6 took taurine (200 mg/kg) plus 
caffeine (15 mg/kg), Group 7 took taurine (200 mg/ 
kg) plus n i fedipine (10 mg/kg), Group 8 was 
administered taurine (200 mg/kg) plus furoscmidc 
(20 mg/kg), while Group 9 was administered taurine 
(200 mg/kg)plus caffeine (15 mg/kg)plus nifedipine 
(10 mg/kg) plus furoscmidc (20 mg/kg). 

Measurements of CRP 
Animals were given 50mg/kg of ketaminc that was 
produced by Rolcxmcdica, Trittau, Germany. Under 
the in f luence of this anaes the t i c agen t , 
thoracoabdominal dissection was done and blood 
(2.5-3.5ml) was collected through cardiac puncture 
from each rat into a lithium heparinized sample 
bot t le . The blood was then ccn t r i f ugcd in a 
ccntrifuging machine and plasma was extracted from 
the sample for CRP assay. Analysis of CRP was 
carried out immediately after collection of samples 
using C-Reactive Protein (CRP) ELISA Kit produced 
by the Cell Biolabs, INC. (USA). The detection limit 
was Ing/mL 

Measurement of calcium 
Part of the plasma collected from the blood samples 
was also used to assay calcium levels. The samples 
were momen ta r i l y s to red at -4°C till C R P 
q u a n t i f i c a t i o n s were ful ly done. C a l c i u m 
concentration was determined by using calcium 
Colorimctric Assay Kit produced by BioVision, INC. 
(USA). The kit detection limit was 0.4-100 mg/dL. 
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Statistical analysis .m , 
The results were analyzed using one-way ana 
variance of SPSS 17 (SPSS Inc., Chicago, IL,u ). 
Data are presented as means ± standaid c no i o ie 
mean (SEM) for 6 rats per group- Statistic > signi ican 
difference at p<0.05 was accepted-

Results 
Effect of taurine and caffeine on plasma calcium 
level 
The results (Table 1) showed that administration of 
taurine alone at the two doses used did not produce 
significant cffccts on plasma calcium level. In contrast, 
caffcinc administration at the dose of 15 mg/kg 
increased the plasma calcium compared with the control 
group. Furthermore, coadministration of taurine and 
caffeine also led to significant (p<0.05) increase in 
plasma calcium compared with the control group. 

Table 1: Effect of taurine and caffcinc on plasma calcium 
level in rats 

Group Ca2 ' (mg/L) 

Normal saline lOml/Kg 10.60 ±0.37 
Taurine lOOmg/kg 10.34 ±0.23 
Taurine 200mg/kg 10.58 ±0.34 
Caffcinc 7.5mg/kg 10.70 ±0.29 
Caffcinc 15mg/kg 11.44 ± 0.33* 
Taurine 200mg/kg + 
Caffeine I5mg/kg 11.64 ±0.15* 

Each value is the mean ± S.E.M. of six rats; Ca:' 
*p < 0.05 compared with control 

Effect of taurine and caffeine on plasma CRP 
The results of the effect of co-administration of 
taurine and caffcinc on plasma CRP arc shown in 
table 2. The resul ts showed that p lasma C R P 
concentration was significantly (p<0.05) decreased 
in the groups administered taurine (200 mg/kg), 
caffeine (7.5 mg/kg) and caffeine (15 mg/kg). 

Table 2. Effect of taurine and caffcinc on plasma C-
rcactivc protein in rats 

Group CRP (mg/L) 

Normal saline lOml/Kg 0.72 ±0.01 
Taurine lOOmg/kg 0.58 ± 0.37 
Taurine 200mg/kg 0.66 ±0.01* 
Ca Heine 7.5mg/kg 0.58 ±0.04* 
Caffeine I5mg/kg 0.62 ±0.03* 
Taurine 2()()mg/kg + 
Caffeine I5mg/kg 0.46 ± 0.37 

Each value is the mean i S.E.M. o) six rats; CHI' */> 0.05 
compared w ith control 
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Effect of taurine and caffeine on plasma calcium 
level in calcium blocker pretreated rats 
In the calcium blocker pretreated rats, the results 
(Hg . 1) showed that furoscmidc did not producc 
significant effect on plasma calcium level compared 
with the control. Also, co-administration of taurine 
and c a f f e i n e in the pretreated nifedipine plus 
furoscmidc rats did not producc significant effect 
011 plasma calcium level. I lowcvcr, when taurine was 
administered to nifedipine pretreated rats, there was 
a significant (p<0.05) decrease in plasma calcium 
level compared with the control. 

Effect of taurine and caffeine on plasma CRP level 
in calcium blocker pretreated rats 
The results (Fig.2) showed that CRP concentration 
was significantly (p<0.05) decreased in the group 
administered taurine plus nifedipine (200 mg/kg 
+ 10mg/kg) and taurine plus caffeine plus nifedipine 
plus furoscmidc compared with the control. There 
was no significant difference in the group given 
taurine (200 mg/kg) plus furoscmidc (20mg/kg). 

Discussion 
The rcccnt surge in production of various caffcinated 
and taurine added foods and beverages makes the 
consumption of both substances almost inevitable. 
Hence, it is important to ascertain whether these 
caffcinated and taurine added foods and beverages 
arc as safe as claimed by the manufacturers. 

In the investigation into plasma calcium level 
in the treated groups, it was observed that plasma 
calcium level in the caffeine (15 mg/Kg) group and 
the taurine (200 mg/kg) plus caffeine (15 mg/kg) 
group were significantly increased when compared 
with the control group (table 1). Based on'each value, 
plasma calcium level was found to be higher in 
taurine (200 mg/kg) plus caffeine (15mg/kg) group 
than the caffeine (15 nig/Kg) group (Table 1) though 
there was no significant difference in between treated 
groups. Interestingly, this observed action of caffcinc 
is different from what was reported in some previous 
studies where caffeine administration was reported 
to decrease the net balance of calcium as a result ol 
increased calcium excretion 141 -431. I lowcvcr. it was 
concluded in a review that there is no evidence that 
caffeine has any harmful effect on bone status oi on 
the calcium economy in individuals who ingested 
daily recommended amounts ol calcium [44]. I ho 
possible mechanisms for this observed increase in 
plasma calcium level in the caffeine (15 mg/Kg) 
treated group is not known. The taurine (200 nig/ 
kg) plus caffeine (15 mg/kg) group on the other hand 
can be 
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11 - Control 

•2 - Taurin p/t/s nifedipine 

13. Taurine plus furosemit c 

• 4 - Taurine plus caffeine plus nifedipine plus furo$emide 

Fig.l. F fleet of taurine and caffeine on plasma calcium level in calcium block cr prctrcatcd rats 
b«ich vill uelslhcmeun ± S.b.M. ol six rats; Ca- *p < 0.05 compared with control 

• l - Control 

• 2 •Taiirin/rfiu nifedipine 

• 3 -T mm phis fm oseniide 

• 4 -Taurine plus caffeine plm nifedipine plus furosemide 

Fig.2 E fleet of taurine and caffeine on plasma CRP level in calcium blocker prctrcatcd rats 
Each value is the mean ± S.EM, of six rats: CRP *p < 0.05 compared with control 

said to show increased plasma calcium level partly in plasma calcium level compared with the control 
due to the effect of the co-administcrcd taurine, group (Pig. 1). The result showed that taurine's 
Taurine has been documented to be involved in the potency to maintain intracellular Ca3 ' homeostasis 
maintenance of intracellular Ca2 ' homeostasis and is masked by the nifedipine blocking action on In-
t r a c e l l u l a r Na ' as well as in the balance of type VGCC thus preventing inflow of calcium into 
neurotransmitters [21-23], Observations from this the intracellular compartment. This is contrary to 
study showed taurine (200 mg/kg) plus nifedipine what was observed in the other calcium blocker 
(10 mg/kg) treated group had significant decrease group, the taurine (200 mg/kg)plus furoscmidc (20 



2 3 4 flj/ Qwoyi'li'. AL Oyewok\ SA liiliam inu ami Y A fas hi 

mg/kg) treated group where results shovvc no 
significant difference compared with the con ro 
group at p<0.05 (Fig. 1). Since furoscmidc a so 
blocks L-typc Ca-" channci then il ca" b c assumed 
that (he mechanism of action of taurine on Ca- is 
not via L-typc Ca-'channci. 

In the investigation on plasma CRP level, 
the results showed significant decrease in plasma 
CRP level in all the treated groups when compared 
with the control at p<0.05 except in taurine (100 
mg/kg), taurine (200 mg/kg) plus caffcinc (15 mg/ 
kg) ( table 2) and taur ine (200 mg/kg) plus 
furoscmidc (20 mg/kg) group (Fig. 1) that showed 
no s ignif icant d i f fe rence compared with the 
control. The observed significant dccrcasc in 
plasma CRP level seen in both doses of caffcinc 
used is contrary to previous reports that caffcinc 
neither has effect on CRP [11] nor increased its 
synthesis and secretion [12]. The signif icant 
decrease recorded in taurine (200 mg/kg) group 
is however similar to a claim herein stated that 
taurine is able to dccrcasc high-sensitivity CRP 
and lipid peroxidation [24]. Interestingly, co-
administration of taurine (200mg/kg) plus caffcinc 
(15mg/kg) did not dccrcasc CRP lpvcl (Table 2). 
This is surprising sincc both drugs were able to 
significantly dccrcasc plasma CRP level when 
administered separately. One would cxpcct that 
the combined effects of the two drugs would lead 
to s ignif icant dccrcasc in plasma CRP when 
compared with the control but this was not so. 
However, the cffcct of both caffcinc and taurine 
w a s more o b v i o u s in the g r o u p that was 
administered taurine plus caffcinc plus nifedipine 
plus furoscmidc. This group showed a remarkably 
low (p<0.05) plasma CRP (Fig. 2). Significant 
dccrcasc in plasma CRP level was also recorded 
in the taurine (200 mg/kg)plus nifedipine (10 mg/ 
kg) treated group (Fig. 2). 

In this study, wc were able to establish that 
caffcinc at 15 mg/kg in rats is bcncficial and hcncc 
may bc extrapolated in man. At this dose, wc 
observed a significant increase in plasma calcium 
levels and significant dccrcasc in plasma CRP levels. 
CRP is an internationally acccptablc inflammatory 
marker. Inf lammation processes have been 
implicated in many diseases [45,46] such as 
rheumatoid arthritis [47], neural degeneration [48], 
ca rd iovascu la r diseases [49] among others . 
Interestingly, level of CRP is used clinically to 
measure the progress of CRP-associatcd diseases as 
well as a measure of response to treatment. Thus, 
substancc that rcduccs level of CRP might bc helpful 
in the treatment of inflammation that underlies many 

inflammatory diseases. When added to drinks and 
beverages at range of doses used in this study, 
caffcinc might help to prevent or rcducc neural 
degeneration such as in mesencephalic dopaminergic 
neurons. The susceptibility to neural degeneration 
of mesencephalic dopaminergic neurons is associated 
with the inflammatory markers studied in plasma 
(including TNF- a, IL-lb, IL-6 and CRP)[48]. On 
the other hand, the fact that our low dose of caffcinc 
significantly increased plasma Ca2f showed that this 
dose can cnhancc neural function. Ca2* homeostasis 
in nerve cclls is associated with many specific 
activities such as ncuritc growth and development, 
regulation of synaptic connections, neurotransmitter 
release and propagation of nerve impulses, as well 
as physiological processes during ccll metabolism, 
differentiation and apoptosis [50-52]. 

Also of important note is the observation in 
the taurine (200mg/kg) plus nifedipine (lOmg/kg) 
group. At the dosages used, wc established that co-
administration of taurine and nifedipine led to 
significant dccrcasc in both Ca2" and CRP. People at 
risk for developing cardiovascular disease [49] 
f requent ly have cvidcncc for a systcmic 
inflammatory response, usually marked by elevations 
of C-rcactivc protein (CRP) in their blood. Such 
people and others diagnosed to bc hypertensive and 
arc on nifedipine medication might benefit more by 
combining taurine with their medication. This will 
help in the management of the elevated blood 
pressure as well as dccrcasing various chanccs of 
developing cardiovascular diseases by dccrcasing 
CRP level. This is bccausc decrease in CRP level is 
associa ted with a dcc rcasc in inflammatory 
processes. The mcchanism of action of nifedipine in 
hypertension and angina is partly through inhibition 
of calcium influx into arterial smooth musclc cclls 
hcncc dccrcasing both systolic and diastolic blood 
pressure [53]. However, it is important to note here 
that combination of taurine with other calcium 
blockers may not always yield the same desirable 
result. Co-administration of taurine and furoscmidc 
in this study produced no significant difference in 
plasma level of calcium and CRP when compared 
with the control group. 

In conclusion, the use of caffcinc can boost 
plasma Ca2 ' and rcducc CRP while combining 
taurine with nifedipine can dccrcasc both plasma 
calcium and CRP level. The former might bc useful 
for the treatment of systemic inflammation, 
hypocalcacmia and skeletal fragility while the later 
might bc useful in enhancing the management of 
hypertension. 
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