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ABSTRACT
Background: Curcuminoids in turmeric plants reduce the oxidative stress of diabetes and improve glucose utilization,
so are helpful to prevent weight loss in diabetics. This study determined the weight loss-preventing effect of turmeric
in type I diabetic rats and compared the groups.
Subjects and methods: In this randomized controlled trial, alloxan was administered intraperitoneally to produce
type-I diabetes. Forty-five albino rats were divided into control group A, diabetic group B and diabetic-treated group C
with fifteen animals in each. Turmeric powder was given in a dosage of 300mg/kg body weight through oral gavage
method to group C rats after induction of diabetes. Body weights of all rats were recorded by digital scale at baseline,
end of 8th week and end of 12™ week. Analysis of quantitative data (body weight) was done by using SPSS version 24,
applying paired t-test and one-way ANOVA.
Results: The average weight of the control group remained stable (mean weight 181 = 16 g in the 12* week) and the
weight change was not statistically significant (p-value = 0.393). The diabetic group showed a gradual decrease in body
weight (mean weight 178 = 18 g in the 12* week) which was statistically significant (p-value <0.001). The diabetic
group treated with turmeric powder showed weight stability (mean weight 198 = 24 g at 12* week) and the decline of
body weight was statistically not significant (p-value = 0.063).
Conclusion: Type I diabetes causes a significant reduction in body weight. Turmeric powder could be used as a weight-
stabilizing agent in diabetics.
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INTRODUCTION Turmeric is found to have wide spectrum

Type I diabetes is categorized by complete deficiency or
lack of insulin and increased blood glucose level due to
pancreatic beta cell destruction." It evolves from genetic
malfunction and different environmental factors leading
to the activation of cell-mediated immunity.>?
Incidence of type I diabetes is rising in both developed
and developing countries*® and worldwide prevalence
of diabetes is now almost 537 million diabetic adults.®

In type I diabetes, glucose utilization decreases
causing hyperglycemia and subsequent weight loss.”®
Due to the stress of hyperglycemia, insulin deficiency
and metabolic imbalance there is a loss of appetite and
the body also starts burning fats and proteins to meet
the energy needs leading to subsequent weight loss in
type I diabetics.” The increased metabolic rate due to
insulin deficiency is also the causative agent for weight
loss and further progression of type I diabetes.'®
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therapeutic effects as anti-diabetic, hypolipidemic and
anti-oxidant along with improvements in weight and
metabolic status.!'? Curcumin, the active constituent
of turmeric causes restriction of NF-kB signalling and
down regulates the production of cytokines and C-
reactive proteins thereby exerting anti-inflammatory
effects'*. Curcumin also alters the expression of genes
involved in energy metabolism and has good influence
on stabilizing the body weight of diabetics by reducing
the oxidative stress of diabetes and improving in
utilization of glucose as an energy source.'>'¢

In the present study we used turmeric powder oral
supplementation (300 mg/Kg body weight) in addition
to a normal synthetic diet to type I diabetic rats to
determine the weight loss-preventing effects of
turmeric."’

SUBJECTS AND METHODS

This study involved an animal experiment using a
randomized controlled trial design, carried out at the
Physiology =~ department of Postgraduate Medical
Institute Lahore. Total duration of study was four
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months including acclimatization of animals and
induction of diabetes and approval was sought from the
animal sciences ethical committee of PGMI.

For this investigation, 45 albino rats of both sexes
weighing an average of 150-250 g were chosen by
simple random sampling with the balloting method.
The sample size was calculated by using the resource
equation method, based on the law of diminishing
returns. The animals had their acclimatization period.
The animals were provided with enough food and water
daily. The animals were housed individually in iron
cages that had ideal humidity and temperature 24 = 2
°C).

Rats were acquired from the Animal house of the
Department of Biological Sciences, Punjab University.
We purchased an Alloxan vial from Merck Marker
(Lahore), Pakistan and bought the rhizomes of the
turmeric plant from a local herbal store.

The animals were split up into three groups of
fifteen each: the normal control group (A), the diabetic
group (B) and the diabetic group (C) that received the
turmeric treatment. Animals of groups B and C were
kept fasting for 12 hours and then intraperitoneally
injected with a single dose of 150 mg/kg body weight
alloxan in an infusion of 0.9% NaCl to develop
diabetes. Control group A did not receive alloxan. After
one week of alloxan injection, the diagnosis of diabetes
was made with a glucometer by tail vein method.
Animals in groups B and C having random blood
glucose levels of >200mg/dl were considered diabetic
with an average weight between 150-250 gm.

The turmeric plant's roots were cleaned, boiled
and then left to air dry for two weeks. Then they were
ground into a powder using an electric grinder after
being further dried at 40°C. One week after alloxan was
dispensed (baseline), a dose of 300 mg/kg body weight
of turmeric powder was given to each of the 15 diabetic
rats in group C for the next twelve weeks. The powder
was dissolved in 4 ml of distilled warm water for each
rat and was administered through a 5cc disposable
syringe through the oral gavage method. '* The rats of
the other two groups (normal control and diabetic)
were also given 4ml of distilled warm water daily orally
for twelve weeks as a vehicle. All the rats had free access
to a normal synthetic rat diet.

Body weight measurements of all the animals were
taken by digital animal weighing scale and compared at
baseline, after the 8" and 12" week.!*?

SPSS version 24.0 was used to enter and analyze
data (quantitative), and mean+SD was used to express
body weight measurements mean differences among

groups A, B and C were found out, using one-way
analysis of variance (ANOVA). A p-value of < 0.05 was
taken as statistically significant.

RESULTS

Two rats in group B (diabetic, untreated) expired five
days before the completion of week 12. At baseline, the
mean weight recorded for animals in the healthy
control group was 180 + 19 g with a mean serum
glucose level of 90 =+ 10 mg/dl which remained almost
unchanged during twelve weeks and was 181 = 16 g
(mean serum glucose level 85 = 12) at the end. The
average weight of animals in groups B and C was 216 =
18g (mean serum glucose 235 + 10 mg/dl) and 201+23 g
(mean serum glucose level 240 = 20) respectively after
induction of diabetes at the start of the experiment
(baseline). The mean weight of animals of group C
supplemented with turmeric powder remained almost
stable during the experiment with an average weight of
198 + 24 g (mean serum glucose level 145 + 20) in the
12™ week, depicting the prevention of weight loss. A
gradual decline in the weight of animals in diabetic
group B was recorded with an average weight of 203 +
15 g (mean serum glucose level 290 = 20) in the 8" week
and 178 £ 18 g (mean serum glucose level 350 + 30) in
the 12" week respectively showing the diabetes-induced
weight loss in this group, as presented in Table 1.

Comparison of the weight of animals of various
groups in between given times by applying paired t-test
showed that the changes for weight in group A were
insignificant over the 8 weeks with a p-value 0.257, at
12" week with p-value 0.393 (Table 1) and between 8
and 12-week with p-value 0.901. The changes in weight
in group B were highly significant and showed a gradual
decrease in body weight which was diabetes induced,
between three reading times, all with p-value <0.001
(table 1). In group C, weight declined but
insignificantly (turmeric supplementation prevented
weight loss), a bit till the 8" week with a p-value of
0.086 and till the 12" week, this decline was only 2.53g
with a p-value of 0.063 (Table 1).

The average weights were shown to be statistically
different for baseline (the beginning of the study), the
eighth week, and the twelfth week, with p-values 0.001,
0.007 and 0.015, respectively, when the groups were
compared using a one-way ANOVA at three reading
periods.

When the weight of the animals in each of the
three groups was compared pairwise using the Post hoc
Tukey test, the results showed that groups B and C had
higher average values than group A (p-values <0.001
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Table 1: Body weight measurements in groups (A, B and C) at three reading times after induction of diabetes

Groups Baseline (day zero) 8" Week 12 Week p-value*
Mean+SD Mean+SD Mean+SD

Group A (n =15) 180+ 19 181+16 181+ 16 0.393

Group B (n =15) 216 18 203 £ 15 178 = 18 <0.001

Group C (n =15) 201 =23 199 + 24 198 2 0.063

*p-value <0.05 was taken as statistically significant
Group A: control, healthy group

Group B: diabetic group

Group C: turmeric treated, diabetic group

and 0.018, respectively), and that the difference
between the two groups was not statistically significant
(p-value 0.090 at baseline). In comparison to group A,
groups B and C had significantly higher averages in the
eighth week (21.467 g and 17.67 g, respectively, with p-
values 0.008 and 0.034), whereas the difference between
the two groups [(B and C) (p-value 0.843)] was not
statistically significant. Animals in group B had an
average weight decrease that was comparable to those in
group A (p-value 0.905) and significantly less than that
of group C (p-value 0.019) by 20.0 g. With a p-value of
0.052, the difference between groups A and C was
barely significant.

DISCUSSION

This study reveals a positive association between type I
diabetes and weight loss. In the current study we
determined the amelioration of weight-losing effects of
diabetes with the administration of turmeric powder in
rats with diabetes that was developed by injecting
alloxan.

There are very few experiments regarding the
pathophysiology of weight-reducing effects of type I
diabetes. Our study revealed that untreated diabetic rats
of group B had a significant reduction in their body
weight in comparison to animals of groups A and C.°
Our findings are consistent with different researchers
who observed the same findings when they compared
the body weight of their control group to that of the
diabetic group and significant decrement in body
weight of diabetic group was found.?" The reduction in
body weight of the diabetic group was associated with
loss of tissue proteins which is the result of altered
glucose metabolism in diabetics.*?

The weight of diabetic animals of group C (treated
with turmeric powder for 12 weeks) remained almost
stable and showed a non-significant decline throughout
the total duration of experiment, when compared with
animals of normal control group A.**** Our findings are
in agreement with several studies which compared the
body weight of diabetic group to that of rats treated
with turmeric and weight loss was found to be
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prevented by the use of turmeric as a result of the
positive effect of turmeric on glucose metabolism and
its utilization.”?¢ The effect of turmeric powder to
prevent weight loss of group C was maintained
throughout the total duration of the experimental
period, which could be due to the anti-inflammatory
and antioxidant properties of turmeric to maintain
blood glucose levels and thus prevent associated
complications of type I diabetes.*

Limitations of this study worth mentioning were
due to the low availability of animals we did not use an
animal model of type-II diabetes as fourth (group D) to
see the efficacy of turmeric powder in terms of
quantitative analysis and comparison with type I
diabetic animals.

Further safe clinical human trials using various
doses of turmeric powder must be carried out to
elaborate and ascertain the efficacy of this treatment in
the human population of diabetic patients for
stabilization of body weight.

CONCLUSION
Type I diabetes induces weight loss in diabetic animals
when compared with the normal control group.
Turmeric supplementation prevents weight loss in
diabetic animals when compared with the diabetic
control group.
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