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ABSTRACT
Purpose:

To Evaluate The Effects Of Bauhinia Forficata In Model Of Glucocorticoid-induced Insulin Resistance.

Material And Methods:

Wistar Rats Were Divided Into Groups According To The Treatment They Received, For Ten Consecutive Days, Dexamethasone (d), N=10;
Dexamethasone-bauhinia (db), N=15; Dexamethasone-metformin (dm), N=15; And Dexamethasone-bauhinia-metformin (dbm), N=11. Blood
Samples For Laboratory Analysis Were Obtained And Liver Fragments Were Taken For Analyzing Glycogen And Fatty. This Study Has Been
Approved By Universidade Vale Do Sapucai Ethics Committee On Animal Usage.

Results:

Insulinemia (mu/l): D=0.2+0.1 Vs Db=1.19+0.6 P=0,01; And Dm=1.3240.6; P=0.01); Homeostasis Model Assessment (homa)-b: D=0.2+0.1 Vs
Db=2.52+0.9 P=0,04; And Dm=2.51+1.5; P=0.001); Homa-ir: D=0.24+0.1 Vs Db=1.12+0.5 P=0,001and Dm=1.11+0.5 P=0,001. Histological

Examination Of The Liver Showed That 100% Of Group D And 66% Of Group Db Had Moderate Fatty (p=0.02).

Conclusion:

Animals With Glucocorticoid-induced Insulin Resistance And Treated With Bauhinia Forficata Decoction Did Not Present Decreased Insulinemia

And Increased Peripherical Sensitivity To Insulin Action.
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INTRODUCTION:

Glucocorticoids are drugs that can lead to steroid-induced
experimental diabetes. These drugs can cause decreased insulinemia
and insulin resistance, that is characterized by the reduction of the
cellular ability in increasing the transportation and\or in using glucose
as aresponse to insulin's action'*. The reduction of insulin secretion by
pancrﬁatic cells can be caused due to the oxidative stress caused on
them™.

Metformin is the potent antidiabetic agent currently widely used as a
first-line treatment for humans with diabetes and insulin resistance.
This drug decreases the absorbed amount of sugar from the body and
they make insulin receptors on muscle tissue more sensitive .

Bauhinia forficata (Bf) is a plant of Fabaceae-Cercideae family. It is
popularly known as cows hoof. It is native of South America and it is
found in southeastern Brazil®. The effects of Bf on glycemia have been
described for decades’ and it has been used as an herbal antidiabetic
remedy in this country. However, there are only a few reports on the
effects of this plant in the literature and some of them presenting
contradictory or unsuccessful results'”"”. Besides their possible
hypoglycemic potential, considerations about the antioxidant and
hepatic protective activities of Bf have been postulated".

In this context, this research aimed at evaluating the effects of Bf'in
experimental model of glucocorticoid-induced insulin resistance, with
and without Metformin.

MATERIALAND METHODS:

All procedures with animals have been approved by Universidade Vale
do Sapucai Ethics Committee on Animal Usage (CEUA), by 167/12
protocol.

Experimental study conducted from April to July of 2015. Fifty one
male Wistar rats, which were 3 month-old, were utilized; they were
provided by UNIVAS vivarium. Animals had free access to water and
to rat's food (Nuvilab®) until the eve of exam collection, when they
were kept on 8 hour fasting. The animals remained on isolated cages
during ten consecutive days, under a temperature range from 21° to
25°C, alternating light/dark cycles.

Material from a Bf native tree in the countryside of Pouso Alegre,
Minas Gerais State, Brazil was identified, authenticated and deposited
in the Herbarium of the Escola Superior de Agricultura “Luiz de
Queiroz” in Piracicaba, Sdo Paulo State, Brazil as accession No.ESA-
127616. Leaves were collected from this tree between April and May
(the end of Autumn in the Southern Hemisphere) and the decoction
was prepared boiling 150 g of fresh leaves in 1liter of water for 5 min,
allowing it to stand for 30 min, being filtering through a simple paper
filter. The final yield was 87% by volume, decoction was prepared
every 2 or 3 days and kept in brown-glass bottles at 4°C.

Animals were randomized into four groups: Dexamethasone (D; n =
10), Dexamethasone-Bauhinia (DB; n = 15), Dexamethasone-
Metformin (DM; n = 15), and Dexamethasone-Bauhinia-Metformin
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(DBM; n = 11). All animals received intraperitoneal dexamethasone
injection (Decadron”) 1mg/Kg/day for ten days in a row. Groups DB
and DBM received Bf decoction, in stead of drinking-water, for ten
days, sequentially (0.4g of leaves/kg of rats). Groups DM and DBM
animals were treated with Metformin, by gavage, 160 mg/kg/day, for
ten days sequentially. The analyzed variables were: weight (before and
after treatment with dexamethasone, Bf or both, according to the group
to which the animal belonged). Glycaemia, insulinemia, HOMA-
(Homeostasis Model Assessment) be HOMA- IR (Insulin Resistance)
were analyzed on 10th day. The blood sample for laboratory analysis
was obtained by intracardiac puncture. Colorimetric enzymatic
method was used for dosing serum glucose. Plasma insulin
concentrations were determined by an automated immunoassay
(Access; Beckman Instruments, Fullerton, CA). For calculating
HOMA-B e HOMA-IR equations were used:

HOMA-B: (20 x fasting insulin (mU/1))/(fasting glucose (mmol/l) —
3.5).

HOMA-IR: fasting insulin (mU/1) x fasting glucose (mmol/l)/22.5.

HOMA-B evaluates the ability that pancreatic b cells have to secrete
insulin (smaller values indicate low ability); HOMA-IR indicates
sensitivity to insulin (smaller values indicate bigger insulin
resistance).

Liver fragments were withdrawn for assessment on glycogen and fat.
Five um-Histological cuts of hepatic tissue were stained by
Hematoxylin and Eosin (HE) for quantifying fat and were stained by
periodic-acid-Schiff's reagent (PAS) for quantifying glycogen
reservation. The slides were analyzed by optical microscope (Nikon E-
200) on magnifications of x100 and x400. Slides evaluation was made
by subjective analysis of presence and absence of glycogen and fat of
hepatic tissue. Lack of stain indicated “absence”; stain in 1/3 of the
slide indicated “mild”; stain in 2/3 of the slide indicated “moderate”.
Slide almost fully stained indicated “plenty” of glycogen and fat.

Statistical data analysis was performed by BioEstat software, version
5.3. We used D'Agostino test of normality. Numeric variables with
normal distribution were compared using Analysis of Variance and
Tukey tests. Nonparametric data were compared by Kruskal-Wallis
test. Ithas been adopted p<0.05 for rejecting the null hypothesis.

DB

p=0.08

RESULTS:
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Figure 1- Comparison of the Body Weight according to the group,
Dexamethasone (D, n=10), Dexamethasone-Bauhinia (DB, n=15),
Dexamethasone-Metformin (DM, n=15), and Dexamethasone-
Bauhinia-Metformin (DB, n=11), before and after treatment.
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Figure 2- Comparison between the Glycaemia (mmol/l) in
Dexamethasone (D, n=10), Dexamethasone-Bauhinia (DB, n=15),
Dexamethasone-Metformin (DM, n=15), and Dexamethasone-
Bauhinia-Metformin (DB, n=11) groups.

Table 1 shows that Insulinemia, on mU/1, is higher in Dexamethasone-
Bauhinia (DB=1.1940.6), Dexamethasone-Metformin
(DM=1.32+0.6), and Dexamethasone-Bauhinia-Metformin
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(DBM=1.64+0.4) groups when compared with Dexamethasone group
(D=0.19+0.1), p<0.05; It is higher in DBM when compared with DB
and DM, p<0.05. HOMA-b, whose smaller values indicate diminished
ability of the pancreatic b cells to secrete insulin, it is smaller in D
(0.24+0.1) when compared with Dexamethasone-Bauhinia
(DB=2.5240.9), Dexamethasone-Metformin (DM=2.51+1.5), and
Dexamethasone-Bauhinia-Metformin (DBM=3.21+1.1), p<0.05. It is
smaller in DB and DM when compared with DBM p<0.05.

Table 1- Mean and standard deviation of the Insulinemia, HOMA
b and HOMA IR in Dexamethasone (D), Dexamethasone-Bauhinia
(DB), Dexamethasone-Metformin (DM), and Dexamethasone-
Bauhinia-Metformin (DBM) groups.

VARIABLES 21=1 0 31515) 211‘:"1 5 EEY:)
zr':ft‘};:;‘emia 0.1010.1  [L1DE060| 330607 6400 400x
HOMAR (024201  [ZSZE09CTRIIELI0T0G 51y
HOMA IR (0.17+0.1 1.12+0.50% |1.00+0.50* [1.02+0.300*
HOMA=Homeostasis Model Assessment o vs D  vs DBM
* p=0.001 **p=0.01 ***p=0.04

Table 2 demonstrates that 66% of the animals of the group DB had
moderate presence of fat on their liver, compared with D (100%) and
DBM (100%), p <0.05), when submitted to histological exam.

Table 2- Moderate hepatic and muscular glycogen and hepatic lipids
in Dexamethasone (D, n=10), Dexamethasone-Bauhinia (DB, n=15),
Dexamethasone-Metformin (DM, n=15), and Dexamethasone-
Bauhinia-Metformin (DBM, n=11) groups.

VARIABLES D DB DM DBM
®=10) [(n=15) |[(n=15) |(n=11)
Hepatic glycogen n(%) (8 (80) 15 (100) (13 (87) |11 (100)

Muscular glycogen n(%)(10 (100) |15 (100) (15 (100) |11 (100)
Hepatic lipids n(%) 10 (100) {10 (66) |15 (100) |11 (100)
(l**B**

DISCUSSION:

The use of B, in this experimental model, did not cause a decrease in
plasma levels of glucose. Comparing this finding with the literature it
can be observed that it is contradictory"”. The justification for the
variations of these results may be due to some conditions such as: type
of experimental model used, types and methods of preparation of
extracts and/or fractions, different doses and time of administration, as
well as the genetic constitution of the species, environmental factors,
seasonal variations and the conditions under which the plant and its
storage were held".

Although it has not caused a decrease in glycemia, the Bf showed
similar behavior to Metformin, in relation to the insulinemia, HOMA-
band HOMA-IR. Both the Bfas Metformin maintained the secretion of
insulin. Considering that dexamethasone is a drug that can cause
severe effects in pancreatic Pcells, for an example, the oxidative
stress'”"* and that these cells are particularly vulnerable and susceptible
to toxicity by ROS (reactive oxygen species)”, the possible effect of
maintaining insulin levels and its secretory ability, could be attributed
to the antioxidant action, as already demonstrated with Metformin and
the Bf"*. When used alongside, it has been observed the increase of the
effect of both on the HOMA-b. Even though the mechanism by which
Metformin acts over b cells, maintaining its capacity to secrete insulin,
itis not yet fully described, studies have shown that it might be related
to its antioxidants actions™*.

Metformin increases the expression of endogenous antioxidants,
which protect cells from cytotoxicity and prevents apoptosis induced
by ROS™. Considering that insulin levels secreted were kept due to the
preservation of the pancreatic B cells of animals exposed to
dexamethasone and treated with Metformin and Bf, demonstrated by
HOMA B, thus it is important that future researches assess the
mechanisms by which the Bf, protects against the effects of ROS.

Insulin Resistance, as demonstrated by HOMA-IR low levels, has
already been observed in rats which received dexamethasone®.
Probably, the mechanism would be by increasing hepatic glucose
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output and decreasing the peripheral glucose uptake™”’. Metformin
improves peripheral resistance to the action of insulin, by increasing
the glucose uptake, probably stimulating the activity of kinase
receptors of this hormone™. The drug also improves the activity of
enzymes involved in the cascade of intracellular signaling of insulin
and increases the activity and the transport of the protein carrier of
glucose (GLUT4) to the plasma membrane™”. In this study Bf
decreased insulin resistance induced by dexamethasone. Although this
action of the Bf has not been broadly studied, a different study
demonstrated that the use of Bauhinia candicans caused an increase in
glucose uptake in isolated cells of gastric glands of rabbits, with
diabetes induced by haloxano'.

The quantitative analysis of rats' liver fragments with insulin
resistance induced by dexamethasone has not found changes in
glycogen but it was observed a higher percentage of rats with moderate
deposit of fat, when compared with rats without insulin resistance’.
The increase on liver fatty has been associated to altered metabolic
profiles on which insulin resistance is the prevailing characteristic”.

Studies have shown that animals with diabetes induced by alloxan and
streptozotocin and treated with Metformin had normal hepatic
deposits of glycogen and fat™*, In this study, the use of Metformin did
not decrease fat deposition on the liver, which could be explained by
the dose and time of use of the drug, since the accumulation of lipids on
the liver may develop as a consequence of multiple dysfunctions,
including alterations in B-oxidation and in pathways involved in fat
acid synthesis®.

On the other hand, when animals were treated with Bf, there was a
reduction on the percentage of rats with moderate deposit of fat on
liver, which did not occur with the concomitant use of Metformin. A
previous study showed that a species of Bauhinia has hypolipidemic
action in animals™, however, no research has proved Bauhinia's
efficacy in preventing liver steatosis.

CONCLUSION:

Animals with glucocorticoid-induced insulin resistance and treated
with Bf decoction did not present decreased insulinemia and increased
peripherical sensitivity to insulin action.
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