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Partial protective effect of rutin on multiple low dose
streptozotocin-induced diabetes in mice

Type 1 diabetes or insulin-dependent diabetes mellitus
(IDDM) is an autoimmune disorder affecting approximately 5.3
million people (mostly the children or young adults) worldwide,
which accounts for 5 to 10 % of all diagnosed cases of
diabetes.!" It is characterized by selective immune cell-
mediated destruction of pancreatic beta islets, followed by
absolute insulin deficiency and chronic hyperglycemia. There
is interplay of various cytokines secreted by infiltrating cells
into islets (insulitis) and free radicals, destructing pancreatic
beta islets.!"? In view of the severity of the disease and lack of
curative therapy for patients with diabetes (who have to depend
only on insulin for survival), many attempts have been made
to prevent type 1 diabetes in susceptible individuals. Owing to
the problems such as toxicity and adverse reactions associated
with certain synthetic agents (immunosuppressants, specific
inhibitors of proinflammatory cytokines, and antioxidants),?*
a major effort is currently underway to look for compounds
from the so-called safer natural products for the prevention
of type 1 diabetes. Rutin is a well-known flavonoid found in
many plants, is used clinically for the treatment of venous
insufficiency/varicose veins, and is generally well tolerated.?*
It is reported to have antithrombotic, antiinflammatory,
antioxidant, anticarcinogenic, cytoprotective, hepatoprotective,
vasoprotective, smooth muscle relaxing, and tissue protein
glycation inhibiting activities.”® Its antioxidant activity is pro-
posed to account, in part, for many of its activities.""'Because
the oxidative stress predominantly participates in the pancre-
atic beta cell injury and subsequent development of diabe-
tes,” the present study was undertaken to see whether the
antioxidant, rutin would protect against the development of
diabetes in multiple low dose streptozotocin (MLDS)-injected
mice, a model of autoimmune type 1 diabetes.

Type 1 MLDS diabetes was induced in adult male Swiss
albino mice (28-30 g) by multiple intraperitoneal (i.p.) injection
of subdiabetogenic doses of streptozotocin (STZ; Sigma
Chemicals, MO, USA) (40 mg/kg, body weight) once daily for 5
consecutive days, whereas the control rats were given the
vehicle citrate buffer (pH 4.4) as per the literature
methodology." The dose of rutin (200 mg/kg b.w.) was selected
on the basis of the previous literature!” and prepared as a
suspension with 1% sodium carboxymethyl cellulose (Na-CMC;
LOBA CHEMIE, Mumbai) at a dose volume 10 mL/kg, b.w. There
were four experimental groups consisting of 10 mice each.
Group I (normal control) and Group II (normal treated) received
vehicle 1% Na-CMC (10 ml/kg) or rutin (200 mg/kg) once daily

for 14 days before and then continuously for the next 7 days
after the first vehicle (citrate buffer) injection, respectively.
Likewise, Group III (MLDS control) and IV (MLDS treated) re-
ceived the respective vehicle or rutin treatment before and
after the first STZ injection as above. The date of first STZ
injection is considered as day 1.

Blood was collected from the retro-orbital sinus of mice
under light ether (S.D. Fine-Chem Ltd, Mumbai) anesthesia
into the eppendorf tubes containing heparin (S.D. Fine-Chem
Ltd, Mumbai), before the administration of rutin (0 day) and
at 7, 14, 21, and 28 days after the first vehicle or STZ injection.
The plasma was analyzed for glucose concentration by the
glucose oxidase-peroxidase (GOD-POD) method, using
commercially available spectrophotometric kit (Accurex Pvt.
Ltd, Mumbai). The mice with nonfasting plasma glucose level
(PGL) of > 300 mg/dL were considered diabetic. The mean
PGL and prevalence of diabetes (cumulative % incidence of
diabetic mice) at different time intervals were determined in
the treated animals as compared to the controls. The protocol
of this experiment (IAEC/02/07) was approved by the
Institutional Animal Ethics Committee (IAEC). The animals
were housed and fed as per the standard guidelines of CPCSEA.
The results of the PGL are represented as mean = SEM. The
data of PGL in different groups were analyzed by one-way
ANOVA followed by Tukey’s test. The prevalence of diabetes
was analyzed using Chi-square test. P<0.05 was considered
statistically significant.

The results are illustrated in Figure 1 and 2. The mice
treated with MLDS demonstrated a significant (P<0.05) and
progressive rise in PGL attaining peak at twenty-first day after
STZ injection as compared to vehicle-treated normal control
mice. Upon examination on the twenty-first day of STZ injection,
all mice developed diabetes (PGL >300 mg/dL, Figure 1). Prior
chronic administration of rutin reduced the prevalence of dia-
betes from 60% to 30% at day 14, from 100 % to 60 % at day
21 and 28. The over all difference in the prevalence of diabe-
tes was significant (P<0.001). Also, rutin significantly but not
completely prevented the development of hyperglycemia in
MLDS mice as shown by significant (P<0.05) reduction in PGL
at day 21 and 28 (Figure 2). However, rutin per se did not
significantly alter the PGL in normal mice ruling out its
hypoglycemic activity (Figure 2).

Therefore, the effect of rutin on the development of
hyperglycemia might possibly be due to its protective/antioxi-
dant mechanisms either by scavenging free radicals produced
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Figure 1. Effect of rutin on the prevalence of diabetes in multiple low
dose streptozotocin-injected (MLDS) mice
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n=10 mice/group. *P<0.001 by Chi-Square test for over all difference
in cumulative frequency distribution on incidence of diabetes at
different time intervals in rutin treated mice as compared to MLDS
control group

by STZ itself and infiltrated inflammatory cells or by increas-
ing the amount of antioxidant levels in beta cells, thereby pro-
tecting the insulin-secreting—beta cells from the oxidative dam-
age in MLDS mice. The protective effect of rutin on beta cells
by also blocking insulitis process (due to its antiinflammatory
action) could not be ruled out and needs further investigation.
In conclusion, our study demonstrates for the first time that
rutin has partial protective effect against the development of
diabetes in MLDS Swiss mice and thus, a potential to exploit it
for the prevention of type 1 diabetes in susceptible individuals
exist.
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Figure 2. Effect of rutin on the plasma glucose level (PGL) in normal
and multiple low dose streptozotocin-injected (MLDS) mice
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Error bars represent SEM, n=10 in each group. *P<0.05; Vehicle
treated normal Vs MLDS control group. *P<0.05; MLDS control Vs
MLDS treated group. PGL-plasma glucose level
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