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Abstract : This study focuses on the preventive effects of aqueous extract of Cichorium
intybus (CIE) on streptozotocin (STZ) induced B-cell damage. Pancreatic B-cells or islet were
treated with STZ in presence and absence of Cichorium intybus and the inhibitory effect of it
against STZ toxicity were determined in RINm5F (RIN) rat insulinoma cells. Cell viability,
Nitric oxide production and Insulin secretion were assayed. RIN cells were treated with STZ
which induces cell damage. Treatment of cells with CIE (Sug and 50ug) has protected the
pancreatic B cells from STZ mediated toxicity. Viability of RIN cells were checked by MTT
assay. After treatment for 24 hours, STZ mediated damage was reduced in the group treated
along with CIE. There was a remarkable increase in the viability of RIN cells around 65% was
maintained. Nitrite concentration in the cell-free culture supernatant served as a reflection of
NO production and was measured. The result implies that decrease in the NO around
50uM/ml from the content in the group treated with STZ along with CIE. Insulin producing
capability CIE STZ mediated damaged cells were determined. Cells treated with CIE shows
increase in the insulin content of the RIN cells around 77 plU/ml. CIE has significantly
reduced the toxicity of STZ by maintaining viability, reduced nitric oxide production and
maintains insulin secretion compared with the group treated with treated only with STZ of
pancreatic [ cells.
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Introduction

Diabetes mellitus is a metabolic disorder in which a person has high blood sugar, either because the
body does not produce enough insulin, or because cells do not respond to the insulin that is produced. There are
two main types of diabetes. Type 1 diabetes results from the body's failure to produce insulin and Type 2
diabetes results from insulin resistance, a condition in which cells fail to use insulin properly". Diabetes is now
becoming a major threat to health worldwide. Diabetes mellitus is recognized as the fourth most commonly
diagnosed chronic condition®. Most of the phytochemicals are polyphenols, which are important secondary
metabolites in plants and are responsible for antioxidant action®. Cichorium intybus. L, chicory plant in the
family of Asteraceae is being used by the traditional healers for the treatment of diabetes but the mechanism by
which Cichorium intybus heals diabetes is not yet clear. Cichorium intybus is reported for its anti hepatotoxic
properties by preventing per oxidation of lipids®, lowering glucose 6 phosphatase activity®, can modulate
cytokine secretion® etc., Streptozotocin (STZ) is a B -cell-specific toxin which induces the formation of
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superoxide anions in mitochondria, limits ATP production and causes depletion of nucleotide in B cells’. Thus
the present study designed to evaluate levels of reduction of cell toxicity of STZ on pancreatic B cell damage in
RINmSF cells through evaluating the levels of insulin secretion, cell viability and nitric oxide production.

Materials and methods

Streptozotocin was obtained from Sigma, St Louis, USA. Dulbecco's Modified Eagles medium
(DMEM) was purchased from Thermo Scientific, USA and Fetal bovine serum (FBS) was obtained from
GIBCO, USA. 3-4, 5-dimethylthiazol-2-yl-2, 5-diphenyltetrazolium bromide (MTT). All other chemicals used
were of analytical grade.

Preparation Plant extracts

Cichorium intybus. L, a chicory plant locally called as Kasini, leaves were collected from Vaniyampadi
Village, Vellore district, Tamil Nadu, India and were authenticated and deposited at Plant Anatomy Research
Centre, Tamil Nadu with voucher number PARC/2016/3271. It was shade dried ground and extracted by
sequential extraction method from low polar to high polar solvents using Soxhlet apparatus °. They were freeze-
dried and stored at -80°C until use.

Culturing of RINm5F cells and Experimental design

Min6 cells (Mouse insulinoma cells) were purchased from the National Centre for Cell Sciences
(NCCS), Pune, India and grown at 37°C in DMEM medium containing 10% FBS with 2mM L-glutamine, 100
IU/mL of penicillin, 100 U/ml penicillin/streptomycin, 2.5 pg/mL of amphotericin B under a humidified 5%
CO, atmosphere and maintained at a pH 7.4. Streptozotocin (STZ) was used with a final concentration of 5mM
was used to induce B cell damage. Treatment with aqueous extract of Cichorium intybus was carried out with
different concentrations and it has been finalized with two different concentrations (Spg/mL and 50pg/mL) for
24 hours along with 5mM STZ and cells treated with 50pg/mL aqueous extract of Cichorium intybus alone was
also maintained throughout the study. All the treatments were done in triplicates.

Assessment of cell viability- MTT assay

1x10* RINmSF cells were seeded in 96 well culture plates and were incubated in the CO, incubator for
attaining confluence. After 24 hours of treatment, the reduction of MTT to formazan was determined for cell
viability using the available method®.

Nitric oxide assay (Griess nitrate assay)

The nitrite scavenging activity of the CIE was determined using the modified method of Ignarro et
al.,"*. 100 pl of Griess reagent containing 1% sulphanilamide and 0.1% N-(1-naphthyl) ethylene diamine di
hydro chloride in 1 ml of 0.1M HCI was mixed with 100 ul of different concentration of the sample and was
incubated for 10 min at room temperature. The absorbance of the mixture was then determined at 540 nm in
UV-Visible spectrophotometer (Ultrospec 2100 pro, England). All samples and test standard were performed in
triplicates.

Glucose stimulated insulin secretion

RIN cells were cultured in 6 well plates and after the treatment, the cells were washed three times with
Krebs-Ringer bicarbonate buffer and incubated for 1 h at 37°C with 9.9 mM glucose Aliquots were used for
insulin assay™’. Insulin was quantified using Labserv insulin ELISA kit (Thermo scientific, USA).

Result and Discussions

Assessment of cell viability

Treatment of RINmSF cells with SmM STZ for 24 hours resulted in a significant decrease in
proliferation of 38% when compared with control cells and treatment with 5ug/ml and 50 pg/ml of CIE along
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with SmM STZ had shown significant increase in viability of up to 48% and 65% respectively by when
compared with STZ treatment as shown fig. 2. Our study reveals that treatment with agueous extract of
Cichorium intybus in RIN m5F cells showed significant decrease in the cytotoxicity induced by STZ.

Assessment of glucose-induced insulin secretion

Increase in the level of insulin secretion in the group treated with CIE along with administration of
5mM STZ up on glucose stimulation was observed up to 77ulU/ml compared with STZ control with around
25ulU/ml. (Fig. 3). It was reported that mitochondrial oxidative stress reduces insulin secretion in pancreatic 3
cells, similarly in our studies we have shown that STZ treatment decreases insulin secretion which could be due
to oxidative stress but further studies are warranted to state the fact whether mitochondrial oxidative stress

could have a role®.
Assessment of Nitric oxide

There was significant decrease in the level of nitrate in the group treated with CIE along with
administration of 5mM STZ around 50uM/ml compared with the group treated only with STZ showed around
125uM/ml of media. Cichorium intybus exhibited significant increased radical scavenging activity against
superoxide and nitric oxide as reported in KIOM-4", STZ treated group’s showed a significant reduction in
nitric oxide production could be due to the report shown by a study *.
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Fig. 1. Effect of CIE aqueous extracts on pro-oxidant system of RINm5F cells. Levels of Nitric oxide was
studied in the untreated control, 5mM STZ , 5mM STZ +CIE 5ug, 5mMSTZ + CIE 50pg and CIE 50pug
alone. Column represents the mean + SD, n = 3. *Represents groups significantly differs from the
untreated control group (p < 0.05). # Represent groups significantly differs from SmM STZ control
group (p < 0.05).
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Fig. 2. Effect of CIE aqueous extract on proliferation of STZ treated Min6 cells a) MTT formazan
formation b) BrdU cell proliferation absorbance from control, 5mM STZ, 5mM STZ +CIE 5ug,
5mMSTZ + CIE 50ug and CIE 50ug alone administrated for 24 hours. Column represents the mean +
SD, n = 6. *Represents groups significantly differs from the untreated control group (p < 0.05). #
Represents groups significantly differs from SmM STZ control group (p < 0.05)
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Fig. 3. Effect of CIE aqueous extracts on glucose-induced insulin secretion. Column represents the mean
+ SD, n = 3. *Represents groups significantly differs from the untreated control group (p < 0.05).
Represent group's significantly differs from SmM STZ control group (p < 0.05).
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Conclusion

The study implies that aqueous extract of Cichorium intybus have insulin secretagogue activity by

maintaining cell viability and reducing the oxidative stress through reducing the free radical production such as
nitric oxide. CIE did not show any toxicity when treated alone which implies the non toxicity nature of CIE as
shown by Manali®.
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