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Abstract: The present study evaluates the effects of oral administration of taurine on haematological parameters
in normal wistar rats. Tissue oxidative stress is implicated in pathogenesis of various clinical disorders and
antioxidant taurine is emerging as prophylactic and therapeutic agent. However, studies on effects of taurine
on normal physiology are not reported in literature. Normal saline (Group I) or 5% taurine in normal saline was
administered in dose of 50 mg {(Group IT), 250 mg (Group IIT) or 500 mg kg™ of b.wt. (Group TV) through
intragastric intubation for 60 days. The blood cell counts, haemoglobin content, packed cell volume, blood
indices, bleeding time and clotting time were estimated using routine laboratory haematological techniques.
Neutrophil’s phagocytic activity was determined by nitroblue tetrazolium reduction test, serum lysozyme
activity was estimated colorimetrically by the degree to lyse bacterial cell suspension and serum taurine levels
were estimated by HPLC fluorimetric technique. Platelet count showed a decrease in Group 11T and TV when
compared with Group I and II (p<0.001). Mean corpuscular haemoglobin of Group I1I and IV are sigmificantly
lowered when compared to Group I (p<0.001). A statistically significant decrease was observed in the mean
corpuscular haemoglobin concentration between Group T and Group TV (p<0.001). The neutrophil percentage
of Group IT, Group I and Group TV showed a significant increase over Group I (p<t0.001). The percentage of
lymphocytes showed a significant decrease in Group IL, IIT and Group IV when compared to Group I (p<0.001).
Neutrophil’s phagocytic activity 18 sigmficantly lowered i Group III and IV when compared to Group I
(p=10.001). The serum lysozyme activity of Group IIT and TV showed a significant increase over Group I
(at p=<t0.001). From the present study it may be concluded that long term oral administration of taurine affects

normal haematological functions.
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INTRODUCTION

In tissues, the oxidation-reduction state also called
the redox state depends on the delicate balance between
oxidants and antioxidants status at any given time. The
oxidants are the free radicals and reactive oxygen or
nitrogen species (ROS and RNS, respectively) produced
in the body as a result of regular intermediary metabolism
and other oxidative processes like respiratory bursts seen
in neutrophil during phagocytosis. Apart from their roles
in the intermediary metabolism and body defence, the
oxidants also play a major role as regulatory mediators in
signalling processes. However, at high concentration,
oxidants can damage all major cellular constituents and 1s
termed as oxidative stress (Valko et al. 2007). The
oxidative stress is implicated in the pathogenesis of
various disorders like cancer, diabetes, cardiovascular

diseases, autoimmune diseases and neurcdegenerative
disorders (Diplock, 1994; Mates et al., 1999, Gwarzo et al.,
2010, Kayode et af., 2009, Vaghasiya and Chanda, 2010).
Potentially damaging oxidative stress is kept in check by
endogenous cellular antioxidant mechanisms, which
include antioxidant enzymes like superoxide dismutase
(S0OD), catalase (CAT) and glutathione peroxidise (GPX)
and nutrient derived antioxidant small molecules (vitamin
C, vitamin E, carotenes, flavonoids, glutathione, uric acid
and taurine (Sardesai, 1995).

In recent years, antioxidants have gained a lot of
importance because of their potential as prophylactic and
therapeutic agents in many diseases. Several antioxidants
like SOD, CAT, lycopene, co-enzyme Q10, vitamin C and
vitamin E have been found to be pharmacologically active
as prophylactic and therapeutic agents for various clinical
disorders (Venkat Ratnam et al, 2006). Tawine
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(2-aminoethane sulfonic acid), a conditionally essential
amine acid is a well documented antioxidant agent.
Clinically taurine has been used with varying degrees of
success 1n the treatment of a wide variety of conditions
including cardiovascular diseases, hypercholesterolemia,
epilepsy and other disorders,
degeneration, Alzheimer’s disease, hepatic disorders,
alcoholism and cystic fibrosis (Birdsall, 1998). Taurine was
reported to be beneficial in preventing experimental
diabetic newopathy (Obrosova et al., 2001 ), lead-induced
oxidative damage (Gurer et al, 2001), CCl,induced
oxidative stress (Vohra and Hui, 2001), cerulein-induced
acute pancreatitis (Ahn et al., 2001) and early changes in
experimental diabetic kidney (Ha et al., 1999) through
antioxidant mechamsms. Protective effects on lens
(Devamancharan et al., 1998) and modulating effects on
human endothelial cell death are among its other effects
(Wang et al, 1996).

Taurine 15 one of the key ingredients m energy
drinks, which are widely available in the grocery stores
and convenience stores for easy access. Tawrine is
marketed as a dietary supplement for promotion of biliary
health, eye health and prevention and treatment of
congestive heart failure. Little 15 known regarding the
effects of high-dose or long-term tawrine use in children
and adolescents (Babu et al., 2008).

Despite its extensive use, clinical and ammal studies
conducted with various doses of taurine on normal
physiological functions are not reported in literature. ITn
light of this context, the present study was designed to
mvestigate the effects of oral administration of graded
doses of taurine on haematological parameters in normal
Wistar rats.

selzure macular

MATERIALS AND METHODS

Experimental animals: Albino Wistar rats (150-200 g;
20 weeks old ) of either sex were obtained from the Central
Animal house, Rajah Mutluah Medical College,
Annamalai Umversity between December 2008 and
February 2010. Animals were kept in polypropylene cages
under standard laboratory conditions. The ammals were
maintained on standard rat chow and tap water ad libitum.
The experiment was conducted in accordance with the
accepted principles and guidelines of the Committee for
the Purpose of Control and Supervision on Experiments
on Animals (CPCSEA), India.

Chemicals and reagents: Taurine, homoserine, dowex
resins, o-phthalaldehyde and mercaptoethanol were
obtained from Sigma Chemicals Co.; St. Louis, MO.
Methanol was purchased from Qualigens chemaicals, India.
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Haemoglobin test kit was purchased from Diagnova,
Ranbaxy India. All other chemicals used were of analytical
grade.

Experimental design: Forty albino Wistar rats were
divided into 4 groups of 10 rats each. Animals in Group 1
{Control) were administered 2.5 mL of 0.9% saline orally
through intragastric intubation for 60 days. Ammals in
Group 2 (Low dose-Tawrine), Group 3 (Medium
dose-Tawrine) and Group 4 (High dose-Taurine), were
given 5% taurine in 0.9% saline orally at a dose level of 50,
250 and 500 mg kg™ of b.wt, respectively through
intragastric intubation for 60 days (Cetiner et al., 2003;
Balasubramaman et al., 2004). Atthe end of 60 days blood
samples were collected for analysis followed by
determination of Bleeding Time (BT) and Clotting Time
(CT).

Collection of blood samples: Following a fasting period of
12 h blood samples were withdrawn between 08:00 and
10:00 h from the retro-orbital sinus using fine capillary
tube and collected into capped heparin coated tubes
(1 mL) or capped plam tubes (0.5 mL). Blood samples
collected in heparin coated tubes were used for
haematological studies. Blood in plain tubes were allowed
to clot and the clot to retract at room temperature, then
centrifuged at 3000 rpm for 15 mm at 4°C and the
supernatant serum was collected and stored at -80°C for
taurine estimation.

Bleeding time: Bleeding Time (BT) was assessed in rats
restrained manually and amputating 5 mm of the tail tip
with a scalpel blade and blood was blotted onto a filter
paper every thirty seconds until the paper was no longer
stained with blood. BT was measured in seconds from the
time the tail amputated until bleeding ceased completely
(Dejana et al., 1982).

Blood clotting time: Clotting time was determined using
capillary glass tube method. Blood was drawn mto
capillary glass tube from retro orbital sinus and the time of
collection was noted. Pieces of capillary glass were
broken from one end at every thurty seconds and the
appearance of fibrin threads was used as the end point
and the time was noted in seconds (Harris et al., 1956).

Blood cell count: Red blood cell count (RBC count), Total
Leukocyte Count (TLC) and platelet count were carried
out manually using hemocytometer with phosphate
buffered saline, turks fluid and 1% ammomum oxalate
respectively and all the counts were expressed as number
of cells per pL of blood (Lewis et al, 2006). The person
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who carried out the count was unaware of the

experimental group of the animals.

Estimation of haemoglobin content: Haemoglobin content
was estimated using haemoglobin test kit (Diagnova,
Ranbaxy India) based on cyanmethemoglobin method and
the Hb content was reported in g%.

Haematocrit [Packed cell volume (PCV)]: The
microhaematocrit method was followed to determine the
hematocrit. The plain capillary tube was filled with blood
and the tube was sealed with a plastic seal and
centrifuged at 12000 g for 5 min After centrifugation,
proportion of cells to the whole column was measured and
the haematocrit value was expressed in percentage

(Lewis et al., 2006).

Blood indices: Mean Corpuscular Volume (MCV), Mean
Corpuscular Haemoglobin (MCH) and Mean Corpuscular
Haemoglobin Concentration (MCHC) were calculated
using the formulae described by Dacie and Lewis and
expressed as pm’, pg and percentage, respectively
(Lewis et al., 2006).

Differential count: Differential count was performed in
blood smears stained with Leishman’s stain. The count
was expressed in percentage for each type (Lewis et al.,
2006). The person who did the count was unaware of the
experimental group of the sample.

Estimation of serum taurine: Serum taurine levels were
estimated by the method described by Waterfield (1994)
using high-performance liquid chromatography with
fluorimetric technique and the values are expressed as
uM L™

Assay of serum lysozyme enzyme activity: The enzymatic
activity of serum lysozyme against M. [ysodetkticus cells
was determined in 0.01 M sodium phosphate buffer, pH
6.2 at 37°C. The suspension was freshly prepared by
dispersing 0.07 mg mL™ M. lysodeikticus cells in
phosphate buffer. Each assay was mitiated by adding and
mixing 0.1 mL hen egg white lysozyme (HEWL) solution
or serum to 1 mL of bacterial cell suspension and 1 mL of
sodium phosphate buffer. In the control sample 0.1 mI of
deionised water was added instead of lysozyme solution.
The solution was mixed and incubated at 37°C for 30 min
and then, the test tubes were immediately placed on ice.
The decrease in twhidity due to digestion of
M.lysodeikticus by lysozyme was colorimetrically
measured at 540 nm. Serum Lysozyme activity was
expressed as pg mL~' equivalent to HEWL activity
(Ramanaviciene et al., 2002).
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Assessment of neutrophil NADPH oxidase function
{Nitroblue tetrazolium reduction test [NBT test]): A
0.5 mL heparinized blood samples were incubated at
37°C for 30 min on an acetone dried glass slide. The
slides were then washed gently with cold saline and
0.6 mL NBT medium [(0.2 mL of 0.34% sucrose solution,
0.2 mL 0.28% Nitro Blue Tetrazolium (NBT) and 0.2 mL.
inactivated fetal calf serum (1IFCS)] was added to each
slide. After incubating for 30 min at 37°C, the slides were
washed with cold saline and air-dried. Methanol was
added to the smear (3 min) and washed with distilled
water, air dried and stained with safranin. After staining,
each slide was microscopically examined under oil
immersion objective and 100 Neutrophils/slide were
counted. The results were expressed in percentage of cells
that reduced the NBT to dark blue formazan (NBT
positive) (Gifford and Malawista, 1970).

Statistical analysis: One-way ANOVA statistical test was
applied to find out any sigmficant difference between the
groups. If ANOVA results are significant Scheffe’s
multiple comparison test was applied to find out which of
the group differs. The level of significance was fixed at
5%.

RESULTS

Effects on bleeding time and clotting time: The
bleeding time for Group I (control) is 81+£14.5 sec, for
group II (low dose-taurine) 15 72+11.8 sec, for group III
(Medium dose-taurine) is 82.5+7.9 sec and for Group IV
(High dose-taurine) 15 82.5+7.2 sec. The clotting time for
Group T (control) is 112.4428.2 sec, for group 1T (low
dose-taurine) is 108+£30.7 sec, for group 1T (Medium
dose-taurine) 18 114+62.6 sec and for Group IV (High
dose-taurine) 1s 109.5+18.8 sec. There 1s no significant
difference in bleeding time or clotting time between
groups (Table 1).

Effects on blood cell counts: The red blood cell count
for Group I {control) is 5.8610.9 x10° uL.™" of blood, for
group II (low dose-taurine) is 6.35+0.8 x10° uL. ™" of blood,
for group ITT (Medium dose-taurine) is 6.05£1.5 x10° pl. ™
of blood and for Group IV (High dose-taurine) 1s 6.4+0.5
x10° ul.™" of blood. The total leukocyte count for Group
I (control) is 5.82+2.07 x10° pL~" of bloed, for group 11
{low dose-taurine) is 5.1628.6 x10° ul.™" of blood, for
group II (Medium dose-taurine) is 5.546.2 x10° pL ™" of
blood and for Group IV (High dose-taurine) is
6.5£2.5%10° uLL. ™" of blood. The platelet count for Group I
{control) is 5.6220.9x10° uL.~" of blood, for group 1T {low
dose-taurine) is 5.82+0.9x10° uL. ™" of bleod, for group III
{Medium dose-taurine) is 4.5610.4 x10° uL.~" of blood and
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Table 1: Effects of taurine on hemostatic parameters

Variables Group T Group 1T Group 1T Group TV ANOVA  p-vahie  Schefte results

BT (sec) 81+14.5 72+11.8 82.5+7.9 82.5+7.2 2.903 0.048

CT(sec) 112.4+282  108+30.7 114+62.6 109.5+18.8  0.047 0.986

Platelet count (X10° uL™")  5.62+0.9 5.82+0.9 4. 5604 3.7+1.1 13.849 <0.001  Group I, Group II vs. Group II ,Group IV
Serum taurine (UM L) 510027  5.31+0.44  5.07£037 5.28+0.42 1.017 0.396

BT: Bleeding time; CT: Clotting time; Group I: Control, Group II: Low dose taurine; Group III: Medium dose taurine; Group I'V: High dose taurine

Table 2: Effects of taurine on RBC count, Hb content, PCV and blood indices

Variables Group T Group IT Group 1T Group TV ANOVA p value Scheffe results

RBC (X10° L™ 5.86+0.9 6.35+0.8 6.05+1.5 6.4+0.5 0.716 0.549

Hb (g%) 14.48+1.3 14.2442.2 13.12£1.7 13.36£1.5 1.492 0.233

PCV (20) 44.03+1.3 45.6943.6 43.81+4.3 45.10£7.0 0.383 0.766

MCV (unr) 76.14+12.65  75.16+13.7 69.3+2.5 69.30+6.0 1.395 0.26

MCH (pg) 25.0+2.4 22.7+4.2 21.20+1.5 20.59+0.8 5774 0.002 Group I vs . Group I, Group IV
MCHC (%) 32.94£3.5 31.34+£1.9 31.12+1.0 20.82+1.5 3.434 0.027 Group [ vs. Group IV

Serum taurine (UM L1 5104027 5.31=0.44 5.07+0.37 5.28+0.42 1.017 0.396

RBC: Total RBC count; Hb: Hemoglobin content; PCV: Packed Cell Volume; MCV: Mean corpuscular volume; MCH: Mean corpuscular hemoglobin;
MCHC: Mean corpuscular hemoglobin concentration; Group I: Control; Group T: Low dose taurine; Group I1T: Medium dose taurine; Group TV: High dose

taurine. n = 10 for each group

Table 3: Effects of taurine on leukocytes count

Variables Group I Group IT Group I Group IV ANOVA p-value Scheffe results

TLC (X1¢F pL™h 5.8242.07 51686 5.5+6.2 6.5+2.5 1.089 0.366

Neutrophil (%6) 20.8+4.4 35.6+1.5 34.2+6.0 37.5+11.1 12.756 <0.001 Group T vs Group T, Group 11T, Group TV
Lymphocytes (%6) 76.1+5.4 o4.9+7.9 04.7+5.0 59.1£9.6 9.836 <0.001 Group I vs Group II, Group ITT , Group IV
Eosinophil (%) 0.0040.0 0.5£0.5 0.20+£0.4 0.7£0.9 2.852 0.051

Basophil (%) 0.0040.0 0.3:0.5 0.1£0.3 0.20+0.4 1.304 0.288

Monacyte (%) 1.9+1.4 1.1£1.2 0.9+1.9 1.4+2.0 0.687 0.566

Serum taurine (UM L7Y)  5.10+0.27 5314044  5.07+0.37 5284042  1.017 0.396

TLC: Total leukocyte count; Group I: Control; Group IT: Low dose taurine; Group ITT: Medium dose taurine; Group TV: High dose taurine. n = 10 for each

group

for Group IV (High dese-taurine) is 3.7+1.1 x10° pL ™" of
blood. There is no significant difference in RBC count or
total leukocyte count between groups. Platelet count 1s
significantly lowered m the medium (Group III) and high
(Group TV) dose taurine administered groups when
compared to the control (Group I). The difference was
statistically significant 5.62+0.9 =x10° uL ™" of blood vs
4.5620.4 x10° ul.™' of blood and 3.7£1.1 x10° uL.~' of
blood) at p<t0.001 (Table 1).

Effects on haemoglobin content: The haemoglobin
content for Group T (control) is 14.48+1 .3 g%, for group 1T
(low dose-taurine) 1 14.244+2.2 g%, for group III
(Medium dose-taurine) is 13.1241.7 g% and for Group TV
(High dose-taurine) 15 13.36+1.5 g%. No significant
difference was observed in the haemoglobin content
between control and experimental groups (Table 2).

Effects on haematocrit [Packed Cell Volume (PCV)]:
The Packed Cell Volume (PCV) for Group I (control) 1s
44.03£1.30%, for group 1T (low dose-tawrine) is
45.6943.6%, for group T (Medium dose-taurine) is
43.81+4.30% and for Group IV (High dose-taurine) is
45.10£7.00%. There is no significant difference in the PCV
between groups (Table 2).

Effects on blood indices: The Mean Corpuscular Volume
{MCV) for Group I (control) is 76.14+12.65 um®, for group
IT (low dose-taurine) is 75.16£13.70 pm’, for group IIT
{(Medium dose-taurine) is 9.30+£2.50 um” and for Group TV
(High dose-taurine) is 69.30+6.0 pm’. The Mean
Corpuscular Haemoglobin (MCH) for Group I (control) 1s
25.00£2.40 pg, for group II (low dose-tawrine) is
22.70+4.20 pg, for group III (Medium dose-taurine) is
21.20+1.50 pg and for Group IV (High dose-taurine) 1s
20.59+0.80 pg. The mean corpuscular haemoglobin
concentration (MCHC) for Group T (control ) is 32.94+3.5%,
for group T (low dose-tawrine) is 31.34+1.9%, for group TIT
(Medium dose-taurine) 15 31.12+1.0% and for Group IV
{(High dose-taurine) 1s 29.82+1.5% (Table 2).

There is no significant difference in the MCV
between groups. MCHs of medium (Group TIT) and high
{Group IV) taurine admimstered groups are significantly
lowered when compared to control rats (Group I)
(25.042.4 pg vs. 21.20£1.5 pg, 20.5940.8 pg) (Table 2). A
statistically significant decrease was observed in the
MCHCs between the control rats (Group I) and high
taurine administered (Group IV) rats (32.94+3.5%, vs
29.82+1.5%) (Table 2).

Effects on differential leukocyte count (Table 3): The

neutroplul  percentage for Group I (control) 1s
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Table 4: Effects of taurine on neutrophil NAPDH oxidase fimction and lysozyme activity

Variables Group I Group IT Group IIT Group IV ANOVA  p-value Scheffe results

Serum lysozyme activity (pug mL ™) 18.78+4.76  22.4+2.73 23.3243.11  25.3£0.53  7.450 <0.001  Group I vs. Group II , Group IV
NBT positive (%) 91.2+2.78 B87.6+2.50 85.3+4.9 83.4+2.32 10.383 <0.001  Group I vs. Group IIT , Group TV
Serum taurine (uM L) 5.10+£0.27 5.31+0.44 5.07+0.37 5.28+£0.42 1.017 0.396

NBT positive: Nitroblue tetrazoliun reduction test positive cells; Group I: Control; Group II: Low dose taurine, Group III: Medium dose taurine, Group I'V:

High dose taurine. n = 10 for each group

20.80+£4.40%, for group 1T (low dose-taurine) is
35.60+1.5000, for group III (Medium dose-taurine) is
34.2046.00% and for Group IV (High dose-taurme) is
37.50411.10%. The eosmophil percentage for Group 1
(control) 1s 0.00+0.00%, for group 1I (low dose-taurine) is
0.50+£0.50%, for group III (Medium dose-taurine) is
0.2040.40% and for Group IV (High dose-taurine) is
0.70£0.90%. The basophil percentage for Group I (control)
is  0.00£0.00%, for group 1T (low dose-tawrine) is
0.304£0.50%, for group TIT (Medium dose-taurine) is
0.104£0.30% and for Group TV (High dose-taurine) is
0.20£0.40%. The monocyte percentage for Group I
(control) is 1.90£1.40%, for group IT (low dose-taurine) is
1.10+1.20%, for group I (Mediun dose-taurine) 1s
0.9041.90% and for Group IV (High dose-taurine) is
1.40+2.00%. The percentage of lymphocyte for Group I
(control) 18 76.1045.40%, for group II (low dose-taurine) 1s
64.90+7.90%, for group III (Medium dose-taurine) is
64.70+5.00% and for Group IV (High dose-taurme) is
59.104£9.60%.

The eosinophil, basophil and monocyte percentage
of the experimental groups did not differ significantly from
control group. The neutrophil percentage of the taurine
administered groups (Group 1T, Group 11T and Group TV)
showed a significant increase over the control rats
(GroupI)(20.80+4.40% vs. 35.6041.50%, 34.20+6.0080 and
37.50£11.10) at p<c0.001 (Table 3). The percentage of
lymphoeytes showed a significant decrease in the taurine
admimstered groups (Group II, Group III and Group 1V)
when compared to the control group (Group I)
(76.1045.40%  wvs. 64.90+7.90%, 64.704+5.00%
59.104+9.60%) at p<0.001 (Table 3).

and

Effects on neutrophil NADPH oxidase function (Nitroblue
tetrazolium reduction test [NBT test]) (Table 4): The
percentage of NBT positive cells for Group T (control) is
91.204£2.78%, for group 1T (low dose-tawrine) is
87.60+2.5000, for group III (Medium dose-taurine) is
85.30+4.90% and for Group IV (High dose-taurine) is
83.40+2.32%. The percentage of NBT positive cells 1s
significantly lowered in Group I (Mediumn dose-taurine)
and i Group IV (High dose-taurine), when compared to
the control group (91.20+2.78% vs. 85.30+4.90%,
83.4042.32%) (Table 4). The difference was statistically
significant at p=<0.001.
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Effects on serum lysozyme activity: The serum lysozyme
activity for Group I {control) is 18.7814.76 ug mL.™, for
group II (low dose-taurine) is 22.40+2.73 pg mL ", for
group 111 (Medium dose-taurine) is 23.32+3.11 pg mL™
and for  Group IV (High dose-taurine) is
25.3040.53 pg mL.~". The serum lysozyme activity of the
medium (Group IIT) and high (Group IV) dose taurine
administered group showed a sigmficant mcrease over
the control rats (Group I) (18.78+4.76 nug mL™" vs.
23324311 pg mL™, 25.3040.53 pug mL™ Y at p<0.001
(Table 4).

Effects on serum taurine levels (Table 1-4): Taurine
concentration in the serum for Group T (control) is
5.10£0.27 uM L7, for group II (low dose-taurine) is
5.31+0.44 uM L™, for group II (Medium dese-taurine) is
5.0740.37 uM L™ and for Group IV (High dose-taurine) is
5.2840.42 uM L~". There is no significant difference in
serum taurine levels between groups.

DISCUSSION

In many nations, mcluding USA and UK,
supplemental amine acids are available for non-
prescription sales without any specific limits. Further, the
occurrence of many amine acids including taurine in
various dietary supplements and furctional foods and
beverages has increased dramatically in recent years
(Shao and Hathcock, 2008). The increase in use and
popularity of the antioxidant taurine as one of the
ingredients in many dietary supplements necessitate the
present study on the effects of oral admimstration of
taurine on haematological parameters in otherwise normal
rats. In the present study oral administration of taurine is
not found to produce any significant change i the
bleeding or cloting time. Studies on effects of oral
administration of other antioxidants on bleeding or
clotting time have not been reported in literature.
However, the effects of administration of antioxidants on
other haemostatic measures have been reported.
Dereska et al. (2006) observed that moderate dose of oral
dl-¢-tocopherol acetate had no demonstrable effect on
simulated bleeding time n the whole of blood of healthy
individuals. In healthy male subjects, vitamm C
supplementation was not associated with marked effects
on haemostatic measures such as platelet adhesion and
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agpregation, levels of tissue plasminogen activator
antigen, plasminogen activator inhibitor, fibrinogen,
plasma viscosity and Von Willebrand factor (Tofler et al.,
2000). Khaw and Woodhouse (1995) showed an mnverse
relationship between vitamin C levels and fibrinogen in
humans aged 65 to 74 years. Bayele et al. (2002)
demonstrated that redox state might have a role in
controlling effector proteins of the coagulation system.
He suggested that haemostasis might be influenced by
dietary intake of antioxidants such as the carotenoids,
flavonoids, tocopherols (vitamin E) and vitamin C
(L.-ascorbic acid). From available literature the effects of
admimistration of antioxidants on bleeding time or clotting
time can not be clearly defined. Further studies may throw
more light on the effects of antioxidants including taurine
on bleeding time or clotting time.

Recently, 1t has been shown by Fandrey et al. (1994)
Huang et al. (1996) and Nagata et af. (2007) that
erythropoietn =~ (EPO)  production and  erythroid
differentiation are regulated by ROS, especially by H,0,,
which are involved in redox-sensitive signalling pathways
through down-regulation of transcription factors. This
means that ROS generation can suppress EPO synthesis
whereas stimulate synthesis.
Attempts have been made by many researchers to

antioxidants can its
evaluate the effects of antioxidants, such as [3-carotene,
desferrioxamine, tea polyphenols, a-tocopherol, ascorbic
acid, reduced glutathione, N-acetylcysteine and ¢-lipoic
acid on haematological parameters (RBC count, WBC
count, MCH, MCHC and MCV) or EPO gene expression
under normoxia or hypoxic conditions (Senturk et al.,
2005; Freudenthaler et al., 2002; Hildebrandt et al., 2002;
Niess et al, 2004; Jelkmann et al., 1997). Studies on
N-acetyl coysteine and o-lipoic acid have shown a
relationship  between
erythropoiesis and
antioxidants could modulate haematological parameters
(Zembron-Lacny et al., 2009).

Brown et al. (1994) reported a significant reduction in
platelet count n non smokers as well as in smokers after
vitamin E supplementation. An inverse relationship
between platelet count and dietary vitamin E levels has
been reported by Bendich et al. (1986). Hayes et al. (1989)
reported that tawrine stabilized platelets against
agpgregation such that during taurine depletion platelets
became highly sensitive whereas during supplementation
their tendency to aggregate was depressed. In the present
study a decrease in platelet count was observed as the
increased. This effect of taurine

oxidative stress and

taurine dose was
admimstration on platelet count 1s similar to results
reported by others for other antioxidants.

suggested that only a few
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Nakamura et al. (2001) in their study on oral toxicity
of tocotrienol preparation in rats, have reported a
significant decrease in platelet count, MCV and MCH m
male rats and there was no change m RBC count,
haemoglobin
converse, study on protective role of vitamin E on
diazinon (pesticide) toxicity, has shown that there was no

content and haematocrit values. In

significant change on haematological indices (RBC count,
WBC count and Hb content, MCH, MCHC, MCV and
thrombocyte count) between the control and vitamin E
treated ammals (Kalender et al., 2006). Oral administration
of taurine is found to significantly produce a decrease in
platelet count, MCH and MCHC and no change in the
RBC count, Hb content or MCV.

In the present study oral admimstration of taurine
significantly increased neutrophil count and decreased
lymphocyte count without any sigmficant change in total
leukocyte count. The major function of taurine in
leukocytes 18 to trap chlorinated oxidants (HOCI) and
convert them into less toxic taurine chloramine (TauCl)
and TauCl production is found to result in decreased NO
production by Marcinkiewicz et al. (1998). Hence, taurine
induced neutrophilia and lymphopenia without any
change in total leukocyte count seen in owr present study
could be tawrine’s action in converting HOC] to TauCl
resulting in a decreased production of NO as supported
by studies of Geftner et al. (1995) who have reported a
decrease in NO preduction resulted in neutrophilia,
lymphopema without any change m total leukocyte count.
However, the mechanism for this effect 1s not explained.

Studies on the effects of taurine or other antioxidants
on serum lysozyme activity are not reported in literature.
Lysozyme secreted by monocytes (Gordon et al., 1974)
and present in lysosome of polymorpheonuclear (PMN)
leukocytes (Cohn, 1968) is a part of the non-specific
innate immune system. In owr present study, the serum
lysozyme activity shows a significant rise in taurine
administered groups. The mechamsm for this rise in serum
lysozyme activity can not be explained from the present
study.

The NBT test 13 a sunple method to evaluate
neutrophil NADPH oxidase function that generates ROS
during phagocyosis. The ability of neutrophils to reduce
the almost colourless compound nitroblue tetrazolium
(NBT) to dark blue formazan during phagocytosis reflects
the production of intracellular superoxide amon. The
significantly lower percentage of formazan positive
neutrophils in tawrine administered groups in ow present
study indicates decreased production of oxidative radicals
by PMN and hence a decreased neutrophil phagocytic
activity.
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This could be secondary to an increased serum
lysozyme activity found in our present study since
lysozyme 1s found to signmificantly dampen several
responses of neutrophils to inflamm atory stimulants such
as PMN chemotaxis, migration, oxidative metabolism and
generation of ROS (Gordon et al, 1979). Further, the
decrease in the production of intracellular oxidative
radicals as represented by a decrease in formazan positive
cells in our present study could be the result of a decrease
m levels of pro-inflammatory cytokines reported for
TNF-¢ and IL-6 by tawolidine (TRD) a synthetic
derivative of taurine and taurine chloramine, a chlorinated
form of taurine (Marcinkiewicz et al., 1998, 2006). Since
Guerrewro et al. (2005) have reported that pro-inflammatory
cytokines IFN-y and TNF-¢ mcrease the formazan
positive neutrophils , suggesting a positive correlation
between TFN-v and TNF-¢ concentration and neutrophil
phagocytic activity.

Contrary to our i vive findings, Farriol et al. (2002)
using isolated neutrophils from healthy and burned
patients have reported that addition of taurine to the
samples increased neutrophil phagocytic activity as
measured by nitroblue tetrazolium reduction test (NBT
test). The difference between owr in vive finding and the
in vitro observation reported by Farriol et al. (2002) could
be due to the complex in vive environments the
neutrophils face in the body which are to be elucidated by
more in vive studies. The observed haematological
changes following oral administration of taurine are seen
without any sigmficant changes m serum taurine levels.
Sved et al (2007) have pomted out that high
concentration of taurine are maintained in blood cells,
muscle and brain and specific Na*-dependent carriers in
these cells and tissues are responsible for the high
intracellular to extracellular ratios. It can be concluded that
taurine exerts its effects at the cellular level and further
studies are needed to establish the taurine’s mechanism
of action for these observed haematological changes.

CONCLUSION

Oral administration of taurine to wistar rats in graded
doses did not produce any change 1 serum taurine levels
but produced a significant decrease in platelet and
lymphocyte counts, MCH, MCHC and neutrophil
phagocytic activity and a sigmficant increase
neutrophil count and serum lysozyme activity. The study

n

did not explore the underlying mechamsms for the
observed haematological changes. However, the effects
of large mtake of taurine as dietary supplements and in
fortified foods can be expected to affect the normal
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haematological functions and further studies are needed
to establish the consequences of these physiological
effects.
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