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Abstract

Diabetes is a chronic syndrome due to a high level blood of carbohydrales. This pathology is increasingly becoming wides-
pread worldwide with more than 100 million people affscted every year. It is essential to find new active natural compounds
because of the high cost and side effects of current anfihyperglycemic drugs. Hence our interest in functional foods like edible
mushrooms. Indeed, according to the literature, edible mushrooms are more accessible than chemical drugs and have
anfioxidant properties that regulate blood sugar levels. This study aimed fo evaluafe the antiradical and antihyperglycaemic
activities of aqueous, ethanolic, hydroethanolic and hexane extracts of the mushroom Pleurolus pulmonarius and Pleurotus
floridanus. Thus, mushroom samples were macerated and dried for obtaining crude extracts. Afterward, these extracts were
used for performing DPFH-based anfi-radical activity and defermining polyphenol content. The best antioxidant extracts were
selected for evaluation of antihyperglycaemic activity at differents doses (400 mg/hkg BW and 800mgtkg BW). Agueous and
apolar extracts from P, floridanus exhibited both a high antiradical activity (1Cs0 = 1.28 and 0,021 respectively) and a phenolic
compound content (10.196 + 3.663 mg EC/g and 22.358 £ 8.832 myg EC/y respectively) compare to Vit C used as control.
These findings were different from those obtained with P pulmonarius where the best antiradical and antihyperglycaemic
results were obtained using alcoholic and hydroalcoholic extracts. Results based on anfihyperglycaemic activity pointed out
that the both extracts elicited a higher inhibitory effect in the increase of postprandial blood glucose af dose of 800 mghkg BW.
These results reveal that our extracts have interesting anti-radical and anfihyperglycaemic activities and outline their possible

use as medicines.
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1. Introduction

Numerous are the melabolic diseases that continuously cause a very
high number of deaths worldwide each year, According to some
studies, good foods intake (a balanced diet, mainly made up of fruits
and vegetables) and regular physical activities seem to be helpful to
reduce the rate of mortality and morbidity (Furtade de Souza et al.,
2012). It was demonstrated that fruits and vegetables are abundant in
antioxidants compounds. Findings proved the efficiency of the latier
by exhibiting their properties such as aniradical, anfibacterial,
antifungal, anti-aging, inflammatory, antihyperglycaemic and many
others (Bazzano et al., 2003).

A high blood glucose level enhances the growth of free radicals that
could no more being neutralized by the antioxidants naturally
produced by the body. This imbalance will thus cause an oxidative
stress in the cell with a decreased in enzymatic antioxidant defenses,
leading to diabetes (Mohora et al., 2007). An anfioxidant supplemen-
tation will be therefore very essential in the inhibition of the harmful
action of free radicals. Also, this will improve the damage related to
the insulin secretion, and so, balanced the glycaemic index {Dalle-
Donne et al., 2006).

Diabetes is a cardiovascular risk associated with a chronic level in the

blood glucose (Girard, 2008). In 2013, the International Diabeies
Federation (IDF) estimated that 382 million of people (precisely 8.3 %
adults) have diabeles worldwide with 46 % undiagnosed. Also, in
Africa nearly 20 million people have diabetes, a prevalence of 4.9 %.
These estimations are expecled to double by 2035 to reach 41.5
million: an increase of 109 % (IDF, 2013). Conceming the Cameroon,
diabetes is increasing over time: %3 thousand people aged 60-79
years have diabetes with 229 thousand undiagnosed (IDF, 2013) and
in 2015, the data showed that among Cameroonians diagnosed 10 %
of the population suffers from diabetes (CAMERFOST, 2015).

The term diabetes covers two different diseases insulin-dependent
diabetes (typel) and non-insulin-dependent diabetes (type 2)
(Baoitard, 2002). The latter increases with age, urbanization, sedenta-
risation and obesity (Grimaldi, 2000).

Cameroon, which is a miniature Africa, is full of a very diverse flora of
vegelables including mushrooms. Their consumption particularly that
of the family of oyster mushrooms appears here as an altemative
solution, taking into account their accessibility, low productivity cost,
high yield, which can be cullivaled at any time of the year ...
(Ninkwanga, 2007). The mushrooms represent a very specific realm
called fungi (Courtecuisse, 2011). In culinary context, they can be
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considered as vegetables in their own right. According to literature,
sfudies on mushrooms, such as the pleurotus genus (found in a
myciculture in our country), showed that they are very good antioxi-
dants and thus, prevent from some metabolic diseases such as
diabetes (Dubost and al, 2007). Since few scieniific data are
availzble in our country on the prevenfion of diabetes using oyster
mushrooms, we have focused on this study through antiradical and
anfihyperglycaemic lests o contrbule to the management of this
disease.

2. Materials and methods

2.1.Preparation of the vegetal material

The mushrooms precisely Pleurotus pulmonarius and Pleuro-
tus floridanus harvested in a myciculture at PK 21 in February
2016 (a suburb of the city of Douala) were dried in the sun for three
days and then crushed. The powder obtained have been macerated
in different solvent (distilled water, ethanol, water and ethanol (1/1)
and hexan) following the proporfion 1/8 (100 grams of powder of
mushrooms in 800 mL of solvent). Afterwards, were dried in an oven
to obtain the agueous, hydroethanalic, ethanolic and hexanic extracts
respectively.

2.2 Evaluation of antiradical activity and the
content of phenolic compound:

2.21. Evaluation of antiradical activity by the
DPPH method

The anliradical activity of the extracts was determined according to
the OPPH method. This method is based on the decrease of absorbe
as describe by Katalinie and al. in 2003 and is measured at 517 nm.
Thus, a DPPH solution was prepared in absalute methanol to obtain
a concentration of 0.11 mg/ml. 1 mL of this solution was added fo 50
pl of the extracts prepared at different concentrations: 0.025; 0.05;
0.1;0.3 0.5; 1, 3, 5; 7 and 10 mg/ml. Ascorbic acid was prepared the
same concenirations the extracts was used to plot the calibration
curve.

The frapping percentage of the DPPH radical was calculated
according to the following equation:

% ftrapping = [(A1-AZ) { A1] x 100

Table 1, Disfribution of the animals for the antihyperglycaemic fest

Al: absorbance of control (DPPH solution without exiract)
AZ: absorbance in the presence of extrach

22.2. Determination of phenolic compound
content

The determination of phenolic compound content is based on the
reduction of a phosphomolybdic - tungstin chromogen by an antioxi-
dant and the resulting coloration is read at an absorbance of 750 nm.
The reagent was prepared by taking 5 mi of Folin from the stock
solution of 2 N concentration and infroduced into a 50 ml volumetric
flask. The volume was then supplemented with distilled water till 50
ml in order to obtain a 0.2 N solution. Catechin was used as a
standard. The best antiradical and high phenolic compound exiracts
were retained for further antihyperglycemic tests (Singleton and
Rossi, 1965).

2.3. Evaluation of antihyperglycaemic activity of
mushroom extracts overload in normal rats

Thirty normal Wistar-type rats aged two and a half months whose
weight ranged from 170 to 200 kg were divided into six groups of 5
rats. These rats were then fasted 12 hours before the start of the
experiment, They were divided as follows in table 1.

After a slight puncture of the distal tip of the tall with a lancing device,
blood samples were collected to determine the glycaemic rate, Blood
glucose was taken on fasting state (basal glucose). Afterwards, the
extracts were administered by gavage 30 minutes prior to the
administration of glucose. Subsequently, the glycasmia was determi-
ned successively at 30, 60, 90 and 120 min. During these measure-
ments, the animals were kept on fasiing state.

3. Results and discussions

3.1. Evaluation of the antiradical activity of oyster
mushroom extracts

3.1.1. DPPH antiradical activity

Evaluation of antioxidant activity by DPPH antiradical method
allowed us to plot the curves representing the variation of the concen-
fration of the various exiracts as a function of the percentage of
inhibition. The plot of these curves makes it possible to highlight the
|Cs0 of each extract which is the concentration for which the antiradi

GROUPS

DESCRIPTION

1-negative control
2-positive control

3-test 1
floridanus + glucose
4- test 2
+ glucose
5- test 3
pulmonarius +
6- test 4

Normal rats treated with distilled water

Normal rats treated with distilled water + glucose
Normal rats treated with The aqueous extract of Pleurotus

Normal rats treated with the apolar extract of Pleurotus floridanus
MNormal rats treated with the alcohol extract of Pleurotus

glucose
Normal rats treated With the hydroalcoholic extract of Pleurotus

pulmonarius + glucose
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cal agent present in the extract inhibits 50 % of the DPPH salufion
(Figure1).

Figure 1 allowed us to highlight the table showing the different ICs0
extracts and standard. Hences the following table 2.

According fo table 2, the hydroalcoholic, agueous, alcoholic and
apolar extracts of Pleurotus pulmonarius have an inhibitory
concentration of 0.41 malml, 1.07 mg/ml, 0.018 mg/ml and 0.842
mgiml respectively. Similarly, the hydroalcohalic, agueous, alcoholic
and apalar extracts of Pleurotus floridanus have an [Cso of 0.430
mg/ml, 1.28 mg/ml, 0.46 mg/iml and 0.021 mg/ml, respectively.

Compared io ascorbic acid used as standard, which shows an ICso =
0.073 mg/mi, the alcohol extracts of Pleurotus pulmonarius and
apolar of Pleurotus floridanus have a more appreciable inhibitory
aclivity than the standard. The slrong capacily of these two exiracts
to inhibit DPPH and to fix the axidizing metal ions could be due to the
presence of high reactive hydroxyl group in the alcohol extract of
Pleurotus pulmonarius. As far the non polar extract of Pleuro-
tus floridanus, the inhibitory potency may be due fo the high
micronuirient content of Pleurotus floridanus, as Favier (2003)
suggests that micronutrients are also essential to the aclivity enzyme
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phal, Pag, Pal and Pap are the hydroaicoholic, agueous, alcoholic and apolar extracts of Pleurcius pulmanarius and Fhal, Fag,
Fal and Fap respectively are the hydroalcoholic, agueous, alcoholic and apolar extracts of Pleurofus fMondanus.

Figure 1. Trapping variation of DPP-fres radical as a function of the antioxidant concentration of the various extracts and Vit C.
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antioxidant. Table 2 also shows that the aqueous extracts of Pleuro-
tus pulmenarius and Pleurotus floridanus have the weakest inhibitory

3.1.2. Phenolic compound content

Analysis of extracts of Pleurofus pulmonarius and Pleurotus
floridanus by the Folin method presents a significant difference
betwesn the species of oyster mushrooms and between the extracts
of the same species. Indeed, in lerms of significance between
species, there was a significant difference in phenolic compound
between the apolar extract of Pleurotus floridanus and the
apolar extract of Pleurotus pulmonarius (22.358 + 8.832 mg
EC/g* and 7341 = 4.763 mg EClg respectively). Similarfy, with
regard to the significant difference within the extracts of the same
species, there was a significant difference in polyphenol comtent
between the alcoholic extract, and the aqueous and hydroalcoholic
exfracts (22.358 + 5.832 mg EC/g # 10,196 £ 3.663 mg EC/g and
11.994 4 7.456 mg EC/g respectively). Also, a significant difference in
phenolic content was observed bebween the alcohol and apolar
extracts of Pleurotus pulmonarius (17.2682 +4.759 mg EC/g and
7.341 £ 4.763 mg EClg respectively). The richest extracts in phenolic
compounds exhibited in Table 3 were therefore the apolar exiract of
Fleurotus floridanus and the alcohol extract of Pleurotus
pulmonarius. The lowest exfracts in phenolic compounds were the
aqueous extract of Pleurotus floridanus with a content in
polyphenol of 10.196 = 3.663 mg EC /g and the apolar extract of
Fleurotus pulmonarius with a rate of 7.341 £ 4. 763 mg EC Jg.
From Table 3, we can say that our two species of mushroom are rich
in palyphenals, These results comoborate those found by Marsi and
al. (2015).

The mushreoms studied showed antiradical activity, likewise, the
phenolic compounds they confained can act as an antioxidant by
breaking the radical chains of more stable products in liver microso-
mal membranes, with the ability to protect low-density lipoproteins
and heavy macrophages (Wei et al., 2008). Therefore, since anfiradi-
cals and phenol rich compounds have the ability to neutralize the
damaging effects of free radicals while stabilizing blood glucose, the
best antiradical extracts and phenol rich compounds have been
retained for antihyperglycaemic test,

- Choice of extracts for the rest of the work

The antiradical dosage and the phenol compound determined by the
Folin method allowed us to relain certain extracts compared to ofhers
for the rest of the anlihyperglycemic test. The choice of the extracts
was made on the basiz of the most inhibitory extracts and the richest
exfracts in polyphencls. It is therefore the apolar extract of Pleuro-
tus floridanus and the alcohol extract of Plewrofus pulmona-
riis which were the best extracts in both tests. Then, we also
retained the hydroalcoholic extract of Pleurctus pulmonarius
which also responded favorably to these two fests. Finally, we
retained the aqueous exiract of Pleurotus floridanus which
exhibited not only a low inhibitory activity but also a low content of
phenolic compounds. Indeed, our choice on this last extract is due to
the fact that since we did not carry out a phytochemical screening, we
wanted to know if despite the fact that this extract has a low DPPH-

antiradical activity, it could not contain a compound which will allows
hiirn to be active for the anthyperglycemic test.

3.2, Evaluation of antihyperglycaemic activity in
normal rats

Administration of a dose of 400 mglkg of body weight (BW) to the rats
of various tests followed by the administration of glucose by gavage
after 30 minutes allowed us to obtain the following figure 2,

Figure 2 presents six curves of which the first curve with the most low
blood glucose level over time represents the negative control batch,
Indeed, the |atter has a very low blood sugar level compared to the
others. This is dug to the fact that the other batches of rats have
ingested the extract and / or the glucose; meanwhile, the rats of the
negative control only ingested distilled water and even, were still
young. Thus, the negalive conlrol curve is initially normal for fasting
subjects for more than 12 hours; But after, the curve decreases, this
could be explained by the fact that the rats having been fasting for
longer have entered hypoglycemia. The second curve represents the
batch of the positive control to which distilled water and glucose have
been administered. This curve is inifially increasing because of the
hyperglycaemic effect of glucose and then, over time, we observed
that the curve decreases. This decrease could be explained by the
fack that over time the crganisms of the rats metabolized glucose and
used it as energy necessary for the different metabolic voices. On the

Table 2. Variation of ICs0 according to the different extracts and the standard

Extracts and standard ICs,

Phal 0.41 mg/ml
Pal 0.018 mg/ml
Pag 1.07 mg/ml
Pap 0.842 mg/ml
Fhal 0.43 mg/ml
Fal 0.46 mg/ml
Fag 1.28 mg/ml
Fap 0.021 mg/ml
Vit. C 0.073 mg/ml
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Table 3. Variation of the pheneol content as a function of the type of extract

Types of oyster Extracts Content of polyphenols (mg EC /g)
mushrooms
P.flo. Fal 15.801+2.698
Fap 22.358+8.832
Faq 10.196+£3.663
Fhal 11.994+7 456
P.pul. Pal 17.282+4.759
Pap 7.341+4.763
Paq 17.176+6.961
Phal 15.061+3,17
*myg EC / g =catechin equivalent per gram of mushroom
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Phal and Pal are the hydroalcoholic, alcoholic extracts of Pleurcius pulmonarius and Fag, and Fap respectively are the agueous,
and apolar extracts of Pleurcius flondanus, PC = posifive confrol; NC = Negative Confrol

Figure 2. Evolution of blood glucose as a function of ime after administration of a dose of 400 mg/kg of BW of the extracts followed

by a gavage of glucose at a dose of 2000 mg'kg of BW.

Indeed, after administration of 800 mg/kg of BW on normal rats
followed by glucose gavage after 30 minutes, the change in blood
glucose as a function of time was difierent from that obtained with a
dose of 400 mg/Kg BW.

With regard lo figure 3, six curves are observed as previously in
figure 2, with the negative control being the first curve. Thus, the
negative confrol curve initially shows a slight decrease in blood
glucose that could be due to fasting. Then this curve increases and
then decreases; the growth of the curve could be explained by the
phenomenon of gluconeogenesis and the decrease by the fact that
the glucose having been produced by other non-glucose compounds
(gluconeagenesis) has already been exhausted. The four curves

following the negative control represent the tests. Indeed, the fact
that the exiracts appear with low glycemia compared to the positive
confrol could be due to the fact that the dose of extract administered
to the rats was high and therefore at this dose of 800 mafkg of BW the
extracts of oyster mushrooms act.

The apolar extract of Pleurotus flonidanus appears to be the
axtract having a better antihyperglycasmic activity and the aqueous
extract of Pleurotus flondanus as the least antihyperglycemic
exiract compared fo the positive contral, In all cases, the aqueous
exfract of P floridanus was the least inhibitory extract with a low
content of phenolic compound. fig. 3 shows that, despite its low
antiradical activity, the agueous exiract of Pleurctus floridanus-
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Phal and Pal are the hydroalcoholic and alcoholic extracts of Pleurctus pulmonarnius;, Fag, and Fap respectively are the aqueous and
apolar extracts of Pleurotus floridanus; PC = positive control; NC = Negative Control

Figure 3. Evolution of blood glucose as a function of time after adminisiration of a dose of 800 mg/kg of BW of the extracts followed by

a gavage of glucose at a dose of 2000 mg/kg of BW.

may nevertheless have antihyperglycaemic activity. This result could
suggest that, there is one or many compound in this exiract that
would have the ability o inhibit the increase in blood glucose after a
meal.

These results are similar to those of Wahab et al. (2014) and could be
explained by the fact that four proteins linked to antidiabetic agents,
namely proteins of the profilin type, proteins of glyceraldehyde-3-
phosphate dehydrogenase type, proteins of the trehalose phosphao-
rylase (TP) type, and catalase proteins, Therefore, mushroom have a
high potential to lower the level of glucose in the blood, which
reduces insulin resistance and vascular complications (Wahab et al.,
2014).

4. Conclusion

At the end of our study, which evaluated the antiradical and antinyper-
glycaemic activity of two species of mushroom commeonly consumed
in Cameroon, Pleurotus pulmonarius and Pleurotus florida-
nus, it appears thal:

- Pleurotus pulmonarius infraduced for these best extracts an
[Cso of 0.018 and 0.41 respectively for ethanalic and hydroethanolic
axtracts against Pleurotus floridanus which presented an [Csa of
0.021 and 0.43, respectively for these best extracts hexanic and
hydroethanolic. These two species of mushrooms are also parficu-
larly rich in phenclic compounds, there is an average of 17.282 £
4,758 mg EC/g for the most phenolic Pleurotus pulmonarius

extract and an average of 22358 + B.832 mg ECJg for the most
phenolic Pleurctus floridanus extract,

- The above mentioned exiracts of Pleurofus pulmonarius and
Pleurotus floridanus revealed after the antihyperglycemic test
that, at a dose of 800 mg/kg of BW, our two species of mushrooms
inhibif the increase in postprandial blood glucese and hence, the
mast antihyperglycemic extracts are the apolar exfract of Pleurotus
floridanus and the alcoholic extract of Pleurofus pulmonarius.
In view of the above, we can say thal Pleurofus pulmonarius and
Pleurotus florfidanus consumed in Cameroon exhibit DPPH
antiradical and antihyperglycaemic activity. This suggests their use
as a functional food.
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