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• Sustained dietary intake of Taurine in drinking water improved glucose

handling in both pigeons and mice.

• Pancreas of taurine fed mice have alterations in proteins relevant to the

function of the GABAergic synapse that are common to the brain and

pancreas.

• The functional consequences of the altered expression of these proteins in

the pancreas is altered glucose homeostasis. In the brain, this altered

expression leads to hyperexcitability and other adaptive mechanisms.

• Chronic supplementation of taurine in drinking water results in significant

increase in calbindin and Na-K ATPase expression with a concomitant

decrease in VSCC expression. These biochemical changes are consistent

with protective mechanisms against excitotoxicity.

CONCLUSIONS

INTRODUCTION

The endocrine pancreas in mice undergoes significant remodeling in

neonatal life. In this experiment, we tested the effect of taurine on the

function of the pancreas. Mice and pigeons were administered a

glucose tolerance test (via injection of 7.5 % glucose solution after 12h

food deprivation). Animal showed a significant increase in plasma

glucose levels (30 min post injection). By 2 hours post glucose injection,

controls became hypoglycemic compared to baseline. Taurine-fed mice

and pigeons showed a significantly lower plasma glucose compared to

controls. Taurine supplementation in drinking water resulted in a

significant increase in the number and size of the islets, increased in

glucagon and somatostatin immunoreactivity levels in the pancreas.

Studies showed that islets from taurine supplemented mice double in

the number of PCNA immunopositive cells. This increased proliferation

was accompanied by a reduction in the incidence of apoptosis in islet

cells, and also a significant increase in the number of immunopositive

IGF-II islet cells. We hypothesize that taurine supplementation, which is

important for developing pancreatic development, may reduce cytokine-

induced apoptosis in pancreatic β cells. This in turn increases the size

of pancreatic islets and confers tolerance to glucose and resistance to

alloxan-induced hyperglycemia.
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Taurine induces an increase in the number of islets in the
pancreas. All mice were 2 months old. Taurine (0.05%) was
supplemented in the drinking water for 4 weeks. control,
n=8; Tau, n=8. Pancreas were crysectioned (30 um) and
stained with propidium iodide. Supplementation of taurine
to mice caused a significant increase in the size and
number of islets (p< .001).
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Immunofluorescence characterization of various cell types within the

islets show the expression of somatostatin in δ cells, GAD and GABA

in β cells and GABAA receptors on α cells. All cells of the islets

express high levels of the voltage-sensitive calcium channels (VSCC)

and interestingly there are high levels of taurine immunoreactivity in

all cells of the islet.

Quantification of immunoreactivity for insulin, glucagon and somatostatin in
taurine-fed mice revealed a significant increase of insulin glucagon and
somatostatin mmunoreactivity in the β, α, and δ cells respectively.

Effect of taurine supplementation on glucose homeostasis.
Intraperitoneal glucose tolerance test on overnight fasted
controls (n=6), taurine supplemented (n=9). Values are
expressed as means ± S.E.M obtained from three
experiments. **p<0.01, *p<0.05 when compared with
taurine group. Taurine supplementation to mice and pigeons
resulted in a significant improvement in glucose handling by
the pancreas.

RESULTS

METHODS

TAURINE

Effect of taurine supplementation on the expression of Insulin receptor (IR) and
glucose transporter (Glut4) expression in the cerebellum. Glut 4 is highly
expressed in the external granule layer. Interestingly, Gtut4 immunoreactivity is
very high in the nuclei of Purkinje and granule cells, indicating a potential role for
Glut4 in the regulation of gene expression. Insert is a high magnification of a
granule cell showing intense immunoreactivity in the nucleus.

Effect of taurine supplementation on insulin receptor expression in the hippo-
campus and pancreas. Upper panel depicts the Imaris reconstruction of the z-
stacks from representative confocal images showing insulin receptor (green)
immunoreactivity in CA3 region of the hippocampus from control and taurine-fed
mouse, respectively. Lower panel is a reconstruction of a Z stack obtained from
the pancreas and showing insulin (red) and IR (green) immunoreactivity.
Hippocampi and pancreas from taurine-fed mice show a significant increase in
immunoreactivity for insulin receptor.

Effect of taurine supplementation on the expression of VSCC and Calbindin. Taurine-fed mice showed a significant decrease in VSCC immunoreactivity
and significant increase in calbindin immunoreactivity. In the hippocampus, calbindin immunoreactivity is localized to the to the mossy fibers terminal
showing a very intense band adjacent to the CA3. The reduction in VSCC immunoreactivity in the cerebellum was not as pronounced as in the
hippocampus, however calbinding immunoreactivity was significantly enhanced by taurine treatment.
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Intraperitoneal glucose tolerance test: Mice from both groups were

fasted overnight (12h) and then injected intraperitoneally with 0.02

ml/g of body weight D-glucose (7.5 % stock solution in saline). Blood

samples were taken by tail venesection at 0 min (just before glucose

injection) and at 30-, 60-, and 120-min intervals after the glucose load.

Glucose was measured with Ascensia Breeze portable glucose meter

(Bayer, Germany). Mice were given only water during the test.

Immunohistochemistry: Frozen sections were made as previously

described (Levinskaya et al. 2006 and placed onto gelatin-subbed

slides. Non-specific binding sites were blocked using 4% bovine

serum albumin (BSA), 2% normal goat serum (NGS), and 0.05% Triton

X-100 in 0.01M phosphate-buffered saline (PBS; pH 7.2). Following

the blocking step, the slides were rinsed in an antibody dilution cocktail

(ABD) consisting of 2% BSA and 1% NGS in 0.01M PBS. Primary

antibodies (Chemicon In-ternational) employed were directed against

insulin receptor (mouse host) diluted 1:500 in ABD. The primary

antibody was incubated overnight at 40C and then unbound antibodies

rinsed with ABD. Secondary antibodies were all raised in goat and

directed against appropriate primary antibody type. Images were

obtained by confocal microscopy (Leica SP2 AOBS). Nuclei were

counter-stained with SlowFade containing DAPI (Invitrogen).
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Effect of taurine supplementation on the level of taurine and the expression of Na-K ATPase. Taurine-fed mice
showed a significant decrease in taurine immunoreactivity and significant increase in Na-K ATPase
immunoreactivity. The increase in Na-K ATPase expression is consistent with increased excitability and the need
for neurons to maintain the ionic homeostatsis resulting from increase excitability.


