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The study was aimed to investigate some untoward effects that could be associated with the use of
P. nitida as hypoglycemic agent using some biochemical and histological evidences.

The antioxidant property of the plant was determined by using 1,1-diphenyl-2-picrylhydrazyl radical
scavenging activity. Biochemical studies in plasma using determining the testes such as blood glucose,
alanine and aspartate aminotransferases, gamma glutamyl transferase activities, electrolytes (sodium,
potassium and bicarbonate, lipid peroxidation levels, haematological parameters (red blood cell and
whole blood cell, platelets, and lymphocyte counts), blood glucose level, lipid profile, and also liver and
kidney function tests were performed. Histopathological examinations of the liver, kidney and pancreas
were done following the standard Heamatoxylin and Eosin staining method.

Methanol extract of the seeds has the highest antioxidant level (36.73%), indicating higher free
radical scavenging activity; followed by aqueous extract (19.36% ) and coconut water extract (4.09%).
There was significant reduction (P < 0.05) in blood glucose of all the treated rats at the end of the exper-
iment (ranging from 55.59% to 41.66% ). Significant increase (P < 0.05) in body weights of the treated
rats were also observed at the end of the treatment (ranging from 9.26% to 38.89%). There was a sig-
nificant (P < 0.05) increase in the hematological parameters in all the extract treated groups. There was
also significant decrease (P < 0.05) in the lipid profiles of the treated groups. Plasma studied enzymes
activities decreased in all treated groups. Ionoregulatory disturbances observed included hyperkalemia
and hypernatremia in all the treated groups but were reduced significantly (P < 0.05) at the end of the
treatment. Urea and bicarbonate concentrations and also of lipid peroxidation level decreased signifi-
cantly in all the groups. The histopathological studies revealed that the extracts were unable to amelio-
rate some observable pathologic conditions associated with induced diabetic tissues. Although, diabetes
mellitus have been reported to be associated with varied histological changes in different organs, in this
study, histological examinations of the pancreas of the treated and untreated groups showed varying
degree of degenerations but the extent of severity in the lesions were more pronounced in the extract
treated groups. In this relation the obtained results of this study which revealed the hypoglycemic and
antioxidant potentials of Picralima nitida seed extracts for the treatment of diabetes mellitus should be
taken with caution in administering the P. nitida seed extract as an hypoglycemic agent.
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Mellitus (IDDM) or juvenile onset diabetes is
caused by an autoimmune destruction of the

Diabetes is becoming one of the prevalent
disease conditions worldwide. Diabetes melli-

tus, often simply referred to as diabetes, is a
group of metabolic disease in which a person
has high blood sugar, either because the body
does not produce enough insulin, or as a result
of insensitivity of target cells to the insulin
that is produced [1]. Clinically, there are three
main types of diabetes: Type 1 diabetes melli-
tus, also known as Insulin Dependent Diabetes
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insulin secreting p-cells of the pancreas [2]. It
usually develops during childhood, adolescence
or during early adulthood [3], since the insulin
producing B cells are partially or completely
loss, the patient requires daily injection of in-
sulin [4]. It is also characterized by a condition
in which the pancreas does not produce insulin
at all, which could be as a result of damage on
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the pancreatic cells. Type 2 is often referred to
as Insulin Independent Diabetic which is char-
acterized by a condition in which the pancreas
does not produce enough insulin or the insulin
produced is not working properly. Gestational
diabetes is when pregnant women who have
never had diabetes before have high blood glu-
cose level during pregnancy, in some cases it
may precede development of diabetes type 2
[2]. Long term diabetes mellitus is commonly ac-
companied by other cardiovascular risk factors
such as dyslipidemia, hypertension, prothrom-
bic factors and microvascular problems involv-
ing eyes, kidney and peripheral nerves [5].

Treatment of diabetes is very important
because it is a life threatening ailment and
presently there is no known cure [6]. Manage-
ment of diabetes often concentrates on keeping
blood sugar levels close to normal (euglycemia)
as possible without presenting undue danger
to the patient. Dietary management, regular
exercise, and use of appropriate medications
are some other management regime. Long
term diabetes mellitus is commonly accompa-
nied by other cardiovascular risk factors such
as dyslipidemia, hypertension, prothrombic
factors, ketoacidosis, and non-ketotic hyper-
sosmolar coma and microvascular problems
involving eyes, kidney and peripheral nerves
failure, poor wound healing, gangrene on the
feet which may lead to amputation and erectile
dysfunction or impotence [5, 7].

Picralima nitida is a member of the fami-
ly Apocynaceae and order gentianales and is
widely distributed in the tropical rainforests
of Africa, as homesteads or bushes [8, 9]. It
can measure up to 20-35 m high when fully
grown, having white flower in terminal inflo-
rescence and very large paired fruits (pods).
Its leaves are opposite, simple, and entire.
The fruit (pod) has many seeds which are usu-
ally embedded in the pulpy material known as
pulp. The pericarp of the fruit which contains
latex is known as the rind [10]. P. nitida seed
is known as Akuamma seed in Ghana, Osi-igwe
seed in Igboland (Eastern Nigeria), Eso Abere
in Yorubaland (Western Nigeria) [11].

Picralima nitida (Abere) has been used as
antimalarial, antifungal, analgesic and an-
tidiabetic agent. Traditionally, the seeds are
crushed or grinded into powdery form and tak-
en orally, for the treatment of malaria, diar-
rhoea, diabetic, as a painkiller and stimulant.
The antimicrobial, antipyretic and antifungal
activities of this plant have been reported [12—
14]. Pronounced inhibitory activities against

asexual erythrocytic forms of Plasmodium
falciparum was reported to be highest in the
root, stem, bark, and fruit rind extracts while
the leaf and seed extracts yielded much lower
activity or were completely inactive [15]. The
antimalarial activity of the plant has been at-
tributed to its alkaloid components [16—18].
The trypanocidal and antileshmanial activi-
ties of the plant have been reported [19, 20].
The plant also possesses opium analgesic [21,
22]and anticholinesterase properties [23]. The
seeds of Picralima nitida extract have also
been reported to possess hypoglycaemic, with
the coconut water extract of the seed having
higher hypoglycaemic effect than the aqueous
extract [24, 25].

This study was designed to evaluate some
possible untoward effects the P. nitida seed
extracts could have while using it as an hypo-
glycemic or antidiabetic agent using both bio-
chemical and histological tests.

Materials and methods

Materials

Fresh seeds of Picralima nitida were pur-
chased from Itoku market in Abeokuta, Ogun
State, Nigeria and were authenticated by Dr.
Aworinde (Plant taxonomist) of the Depart-
ment of Biological Sciences, Federal Universi-
ty of Agriculture Abeokuta. Technology of the
seeds obtaining is contain washing and rinsing
with distilled water, mopping with clean tis-
sue paper, cutting into pieces and allowed to
air dried after which they were grinded into
powdery form.

Animals

42 adult Wistar rats purchased from the
College of Veterinary Medicine, University
of Agriculture Abeokuta were used for this
study. The rats were allowed to acclimatize for
seven days in cages at room temperature. They
were given free access to commercial feed and
water ad libitum.

A Technology of Extract Preparation

Twenty-five grams (25 g) each of the dried
powdery form of the Picralima nitida seed was
soaked into 500 ml of distilled water, coconut
water and methanol separately. The mixture
was shaken vigorously and stirred at regular
interval for 48 hrs to allow for equilibration
of the mixture. The mixture was then filtered
using sterile muslin bag, and the filtrate ob-
tained was concentrated to constant residual
weight which was used to calculate percentage
yield. The extract obtained was kept inside air
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tight container and stored at 4 °C prior to use.

The percentage yield for methanolic, dis-
tilled water and coconut water extracts were
74.6% , 25.04% and 35.8% respectively.

Determination of antiradical activity of Pi-
cralima nitida

The antiradical activity of the plant was
determined by using 1, 1-diphenyl-2-picryl-
hydrazyl (DPPH) radical scavenging activity
as described by Ayoub et al., [26]. The DPPH
radical scavenging activity was calculated us-
ing the formula:

DPPH radical scavenging activity (%) =
[(Ag — A1/Ap) x 100].

Where A, is the absorbance of the control,
A, is the absorbance of extract or standard
sample.

Induction of Diabetes Mellitus

Diabetes mellitus was induced in the rats
following the method described in [26]. The
rats were given a single intraperitoneal injec-
tion of 150 mg/kg of freshly prepared alloxan
monohydrate dissolved in normal saline after
an overnight fasting. Rats that survived after
the seventh day with blood glucose concentra-
tions more than 150 mg/100ml were consid-
ered diabetic.

Animal grouping and administration of extract

The rats were divided into seven groups of
six rats per group and treated as follows:

Group 1: served as control; non-induced
rats and were given free access to normal
feed and water ad libitum. Group 2: untreated
diabetes-induced rats. Group 3: non-induced
rats, received coconut water only. Group 4:
diabetes-induced rats, received coconut water
extract (100 mg/kg body weight). Group 5: dia-
betes-induced rats, received distilled water ex-
tract (100 mg/kg body weight). Group 6: dia-
betes-induced rats, received methanol extract
(100 mg/kg body weight). Group7: diabetes in-
duced rats, received 10 mg/kg body weight of
glibenclamide (standard drug).

Blood Glucose Determination

A drop of blood was collected by cutting the
tip of the tail of conscious rat and placed on the
strip of ACCU-CHEK glucometer for the de-
termination of blood glucose.

Periodic Weighing

Body weights of each rats in all the groups
was measured every three days throughout the
period of the treatment.

Blood collection and dissection

At the end of the experiment, the rats were
anesthesized under light diethyl ether, blood
samples was collected from each rat by cardi-
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ac puncture into heparinised tubes. The tubes
were rocked gently to allow proper mixing of
the blood. Thereafter, the rats were dissected
and the liver and kidneys of each rat excised,
mopped, weighed and stored in 10% formalin
for histopathological studies.

Preparation of Plasma

Test tubes containing whole blood samples
collected were centrifuged at 4000 rpm for five
minutes, the supernatant (plasma) was decant-
ed into another tube and labeled accordingly.

Biochemical Analysis

PlasmaAspartate Aminotransferase (AST )
and Plasma Alanine Aminotransferase (ALT )
assays: AST and ALT was measured spectro-
photometrically by the method of Reitman and
Frankel [27] as described in Randox kit manual.

Plasma Urea

Urea in the plasma was determined using
Urease-Berthelot method as described in Ran-
dox kit manual [28].

Plasma Cholesterol

Plasma cholesterol was determined after
enzymatic hydrolysis and oxidation according
to the method described by Trinder [29] as de-
scribed in Randox diagnostic kit manual.

Plasma Triglycerides

Plasma triglycerides are determined after
enzymatic hydrolysis with lipases according to
the method described in Randox kit manual.

Estimation of vLDL-Cholesterol

The concentration of Very Low Density Li-
poprotein (vLDL) cholesterol was calculated by
modification of the Friedewald formular [30].
vLDL-Cholesterol was calculated as Triglycer-
ol concentration obtained divided by five.

Plasma Gamma-glutamyltransferase (GGT)

Plasma GGT was measured spectrophoto-

metrically by the method described by Szasz
[81] as described in Randox Diagnostic kit
manual.

Lipid peroxidation

The extent of lipid peroxidation was esti-
mated in terms of thiobarbituric acid reactive
species (TBARS) by measuring the amount of
malondialdehyde (MDA) formed according to
the method described by Drapper et al. [32],
with slight modifications.

Determination of plasma sodium and po-
tassium

Plasma sodium and potassium concentra-
tion were determined using the flame photom-
etry method.

Determination of Bicarbonate concentration

The plasma bicarbonate concentration was
determined by titration.
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Packed Cell Volume (PCV ) Estimation

PCV was determined by the microhaemato-
crit method [33] as described by Omotainse and
Anosa [34].

Haemoglobin (Hb ) Concentration

The haemoglobin concentration was deter-
mined colorimetrically using Cypress diagnos-
tic kit.

Red Blood Cell (RBC ) and Whole Blood Cell
(WBC) count

The RBC and total WBC counts were car-
ried out by the use of the Neubauer haemocy-
tometer according to the method of Schalm et
al. [33] as described by [34].

Histopathological examinations

Histopathological examinations of the
liver, kidney and pancreas was done following
the standard Heamatoxylin and Eosin (H&E)
staining method as described by Krause [35].

Statistical Analysis

Results obtained were expressed as mean
+ S.D. The levels of homogeneity among the
groups were tested using one-way Analysis
of Variance (ANOVA) and Duncan Multiple
Range Test (DMRT). Analysis was done using
statistical package for Social Science (SPSS)
version 16.0. Difference at P < 0.05 were con-
sidered statistically significant.

Results and discussion

The antiradical activity of the different ex-
tracts of Picralima nitida seeds

The antiradical activity of all the studied
extract of P. nitida seed are summarized in
Table 1. The methanolic extraction of the seed
has the lowest absorbance among the three
when compared with the standard, indicating
higher free radical scavenging activity.

Table 1. The antiradical activity of the different
extracts of Picralima nitida seeds

EXTRACT ABSORBANCE % INHIBITION
AQUEOUS
EXTRACT 0.444 19.36
METHANOLIC

EXTRACT 0.348 36.73
COCONUT

WATER 0.528 4.09
EXTRACT

STANDARD
(VIT C) 0.0015 100

Body weight of Animals

Table 2 shows the summary of the effect
of the plant seed extracts on body weights of
the animals. After the intraperitoneal injec-
tion of 150 mg/kg alloxan monohydrate, mean
body weight of all the alloxan-induced groups
were significantly reduced (P < 0.05). During
treatment, all diabetic-induced but treated
rats showed increase (P < 0.05) in body weight
when compared with their weights after induc-
tion prior treatment. The result showed higher
weight gain in the rats treated with methano-
lic and coconut water extract of P. nitida seeds
when compared to other treated groups. There
was consistent increase in weight of the nor-
mal control groups while the diabetes induced
but not treated group showed a consistent de-
crease in weight throughout the experiment.

The summary of the blood glucose levels of
the rats is presented in Table 3. Before induc-
tion of diabetes the mean blood glucose level
of the rats ranged from 81.67 to 91.33 mg/dl.
There was increase in the mean blood glucose
of all the induced groups, having values be-
tween 223.33 and 265.33 mg/dl which con-
firmed them diabetic. All the groups treated
with the extracts had decreased mean glucose
values respectively. Glibenclamide treated
rats also showed decrease in mean blood glu-
cose from 245.00 to 110.67 mg/dl at the end
of the experiment. However, the diabetic un-
treated rats maintained high plasma glucose.

Effects of treatment on the haematologi-
cal parameters are presented in Table 4. The
Packed Cell Volume (PCV) and Hb contents of
the alloxan-induced but untreated group and
the induced but distilled water extract treated
group were significantly lower (P < 0.05) than
the control. Only the induced but methanol ex-
tract treated group had no significant differ-
ence in the RBC content when compared with
the control. The WBC and lymphocyte con-
tents of all the alloxan induced groups were
significantly lower (P < 0.05) than that of the
control, with the alloxan-induced untreated
group having the lowest value. Comparison
the lymphocyte contents of the induced groups
with the non-induced group, only the alloxan-
induced and the glibenclamide-treated groups
had a significant increase (P < 0.05). Alloxan
induced-methanolic extract-treated group had
the least lymphocyte level.

Table 5 depicts the effect of treatments
on some lipid profile parameters. The re-
sult showed that alloxan caused significant
(P < 0.05) increase in the lipid profile (total
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Table 2. Effect of treatments of Picralima nitida seeds extract on body weight (g) of rats

TREAT-

GRP s DAY 1 DAY 7 DAY 10 DAY 13 DAY 16 DAY 19
1 Control 80=11.182 99+13.4228  107=10.37P 117+10.37P 122 +7.58b¢ 132+10.37bc
2 Aggf;‘“ 129 +4.18P | 118+4.48P | 115+4.08P | 111 =7.50P | 109+9.022 |108=11.682P
3 CWonly 80+11.182 103=13.02b 115+11.180 128+13.51P¢ 143+11.51¢d 151 +15.58¢
4 | A+CW |120+20.92P| 104+11.948b | 104220.432P | 111 +22.75P | 123+16.47P¢ | 184 +13.77¢
5 A+DS 105+20.92P 92+16.058 90+13.692  88+9.758  97+10.412 98 +17.562
6 | A+MET | 12426.880 | 115+10.61P | 123+18.37P | 142=5.77¢ | 147+10.419 | 150+10.00¢
7 A+GLIB 126+29.88P 109+20.433D 123+16.05P 127+23.63P¢ 132+27.54Pcd 142427 54C

Notes: hereinafter — values are mean = SD. Values within the same row with different superscripts are signifi-
cantly different at P < 0.05, (n = 6); CW only: Coconut water only; A + CW: Alloxan + Coconut water extract of
P. nitida seed; A + DS: Alloxan + Distilled water extract of P. nitida seed; A + MET: Alloxan + Methanol extract
of P. nitida seed; A + GLIB: Alloxan + Glibenclamide.

Table 3. Effect of treatments of Picralima nitida seeds on the plasma glucose level (mg/dL) of rats

GR Tﬁggg DAY 1 DAY 7 DAY 10 DAY 13 DAY 16 DAY 19
1 Control 90.60+5.182 84.80+3.962  85.20+5.262  81.6+6.272  84.6+4.228  81.4+5.948b
2 Aggf;n 91.33+6.512 | 265.33+41.59° | 292+66.73¢ | 250.67+35.02C| 249.67+40° | 247.67+46.2d
3 CWonly 83.60+5.592 82.80+5.072 83+4.472 79.68.682 91.8+1.32 75+9.032
4 | A+CW |86.75+10.992 | 234.25+32.09 | 227.75+31.17P| 204+9.35P | 194.75+8.664 | 144.5+45.2¢
5 A+DS 81.67=7.578 223.33+29.19P 287+62.64C 223.33+34.5PC  174+3.46°d  128.67+21¢
6 | A+MET | 88.67+3.062 | 249.33+39.53b [ 214.67+11.72P | 196.33+29.02P | 150.67+5.130¢ | 122.67+6.11bC
7 A+GLIB 79.33+14.012 245.00+33.45° 203.33+39.070 193+29.51P  134.67+22.37° 110.6+4.583bc

Table 4. Effect of treatments of Picralima nitida on some hematological parameters of rats
TREAT- RBC WBC PLAT

GRP bn PCV (%) Hb(/d)  ( 105mm®) (<10°mm®) (x10°mm?)  LYMP (%)
1  Control 45.08+3.03°d 15.05+0.89°  7.66+0.481 10.10+0.699 638.20+7.86¢ 64.00+2.5520
2 Al(}ﬁi‘;‘“ 31.53+1.672 | 10.34+0.432 | 5.43+0.312 | 5.13+0.212 | 217.00+6.252 | 77.67=3.514
3 CWonly 41.40+2.69P¢ 13.99+0.78P¢ 7.30+0.20¢d  9.04+0.27d 637.40+7.89¢  65.202.280
4 | A+CW | 41.08+0.72P¢ | 13.69+0.59PC | 6.88+0.21PC | 7.68+0.33¢ | 244.67=8.60C | 62.75+2.87aP
5 A+DS  38.40+6.270 12.74+2.08®  6.43+0.470  6.47+0.40C 294.67+8.33¢ 63.00+3.612b
6 | A+MET | 46.70+1.459 | 15.24+0.52¢ | 7.80+0.269 | 8.33+0.45C | 419.33+6.034 | 60.00:3.462
7 A+GLIB 42.73+2.18P¢ 14.20+0.63P¢  7.03+0.47°¢ 5.80+0.362P 228.00+11.142 71.33+1.53¢
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Table 5. Effect of treatments on some lipid profile parameters of rats

GRP TREATMENT Total CHOL (mg/dl) TRIG (mg/dl) vLDL (mg/dl)
1 Control 87.20+3.692 62.40+3.492P 12.48+0.692P
| 2 Alloxan only 120.47+2.99€ 96.70+2.214d 19.34+0.444
3 CW only 87.72+3.052 64.80+2.892P 12.88+0.52ab
|4 A+CW 97.88+1.42P 67.03+7.55hC 13.41=1.51b¢
5 A+DS 110.67+3.164 74.40+4.79¢ 14.88+0.96¢
| 6 A + MET 103.63%4.30° 67.23+5.39P¢ 13.45%1.08b°
7 A+GLIB 98.03+2.85P 58.50+5.992 11.70+1.192

cholesterol, triglyceride and vLDL) of the
treated and untreated groups when compared
with the control. However, treatments with
the P nitida seed extracts showed significant
(P < 0.05) reduction of the lipid profile levels.
The cholesterol, triglycerol, and very Low Den-
sity Lipoprotein values of the alloxan-induced
glibenclamide treated group were significant-
ly lowered (P < 0.005) when compared with
the control. The alloxan-induced but distilled
water treated group showed a significant in-
crease in the lipid profile when compared with
all other groups.

The influence of treatments on some liver
functiontest parametersispresentedin Table6.
The alloxan- induced but untreated group
showed a significant increase in the activities
of all marker enzymes namely; GGT, AST, and
ALT, when compared with the control. None of
the treatments was able to bring the activities
of these enzymes to the level of the control.

Electrolytes and urea plasma levels of
the different groups of rats were presented
in Table 7. There was no significant differ-
ent (P > 0.05) between distilled water extract
treated group and glibenclamide treated group
as well as between the control and group ad-
ministered coconut water only. All the renal
function parameters (urea, sodium, potassium

and bicarbonate) of the glibenclamide group
reduced significantly (P < 0.05) when com-
pared with the control group.

Table 8 shows the summary of values of MDA
concentration in the plasma of different groups.
The MDA content of the extract treated groups
decreased (P < 0.05) when compared to the con-
trol. However, the group administered alloxan
only had a significant increase (P < 0.05) in the
MDA content when compared to the control.

HISTOLOGICAL STUDIES

The liver

Histopathological examination of the liver
of the rats in groups 1 and 3 showed normal ap-
pearance/architecture of the hepatocytes, bile
ducts and blood vessels (Fig. 1).

Examination of the liver of untreated al-
loxan induced diabetic group showed lesions
which include mononuclear cell infiltration
of the portal triads particularly around the
bile duct (Fig. 2), necrosis of the hepatocyte,
diffuse disorganisation of the hepatocyte
cords and diffuse distribution of mononuclear
cells in the sinusoids. Photomicrograph of the
treated groups also showed varying degree of
lesions (Fiig. 2—7). The degree of lesions in the
treated groups are however milder compared
to the untreated group.

Table 6. Effect of treatments on activities of some markers enzymes of hepatotoxicity in rats

GRP TREATMENT GGT (U/L) AST (U/1) ALT(U/1)
1 Control 23.82 = 2.102 22.65 = 2.902 37.02+2.202
| 2 | Alloxanonly 67.10 = 3.30° 79.01 = 0.72f 54.38+4.454
3 CW only 25.00 = 1.492 35.93 = 1.82b 37.76+1.192
4 A+CW 34.38 = 2.11bc 45.16 =+ 4.83C 38.78+1.752P
5 A+DS 38.90 = 1.92d 55.17 = 4.814 40.63+1.312b
6 A+ MET 35.40 = 3.48¢d 37.80 = 0.70P 42.00+1.76PC
7 A+GLIB 30.97 = 3.29b 60.69 = 1.54¢ 45.67+3.79¢
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Table 7. Effect of treatments of Picralima nitida seeds on renal function parameters in rats

1 Control 19.58+1.862 73.00+7.422 3.56+0.612 12.00+1.232
2 | Alloxanonly | 54.43+4.15° | 131.67=3.50¢ | 9.53+0.31d 22.33:+1.164
3 CW only 19.64=2.292 86.40+1.67° 7.02=0.33bC 16.00=1.00P
4 | A+tcw | 44.05+1.82d | o94.75+12.37Pc | 7.1320.61bC 16.50+2.08P°
5 A+DS 35.43+2.45¢ 98.679.29¢ 7.83+0.72¢ 18.33+1.16
6 | A+MET | 26.97+1.06® | 104.33+3.22¢ |  8.07+0.59¢ 18.00-1.00P°
7 A+GLIB 34.93+1.59° 85.00+2.00P 6.10+2.23P 13.67+0.582

Table 8. Effect of treatments of Picralima nitida
seeds on lipid peroxidation level in rats

GRP  TREATMENT MDA (umol/L)
1 Control 0.48+0.332
2 | Alloxanonly |  3.20+0.76¢
3 CW only 0.49%0.362
4 | A+CW | 1.24+0.38P
5 A+DS 1.25+0.27P
6 | A+mMeET | 1.27+0.21P
7 A+ GLIB 1.19+1.91b

Fig. 3. Photomicrograph of the liver section show-
ing bile duct hyperplasia (D) in the hepatocytes:
of the induced groups treated with 100mg/kg
of coconut water and distilled water extraction
of P. nitida. x400 H&E

Fig. 1. Photomicrograph of the liver section
showing normal appearance of the perivascular
spaces of the hepatocytes (P) and blood vessel (V)
in the liver:
of the normal control groups (1 and 3). x200 H&E

Fig. 2. Photomicrograph of the liver section
showing infiltration of perivascular space (V)
of the hepatocytes:
in the untreated diabetes induced group.
x200 H&E
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Fig. 4. Photomicrograph of the liver section show-

ing perivascular cellular infiltration (PI) and dis-

organized hepatic cords in the hepatocytes (DH):

of the diabetic group treated with glibenclamide.
x400 H&E

Fig. 5. Photomicrograph of the liver section show-
ing severe periportal cellular infiltration (P) and
disorganized hepatic cords of the hepatocytes:
in the diabetic group treated with coconut water
and methanolic extraction of P. nitida seeds.
x200 H&E
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Fig. 6. Photomicrograph of the liver section show-
ing severe necrosis of hepatocytes (N):
in the group treated with methanolic extraction
of P. nitida seeds. x200 H&E

Fig. 7. Photomicrograph of the liver section
showing necrosis of the hepatocytes (VH).
*x200 H&E

The Kidney

Photomicrograph of the kidney of the con-
trol rats revealed normal appearance of the
glomeruli, tubules and blood vessels (Fig. 8).

Histopathological examination of the un-
treated group showed necrosis of the Bow-
man’s capsule, enlarged perivascular space
(oedema) of the kidney and tubular necrosis
of the kidney. The group treated with coconut
water extraction showed diffuse massive tu-
bular epithelial cell degeneration, glomerular
necrosis, congestion of the vessels and degen-
eration of the renal tubules. Similar lesions or
more severe than these were seen in the other
treated groups.

¥

Fig. 8. Photomicrograph of a section of the kidney
of control group:
showing the normal appearance of the glomerulus
(G), tubules (T'), and blood vessels of the kidney.
x200 H&E

showing necrotic glomerulus (NG) of the diabetic

groups treated with coconut water, distilled water

and methanolic extraction of the seeds of P. nitida.
x400 H&E

Fig. 10. Photomicrograph of a section of kidney
showing congested blood vessels (B):
in the groups treated with coconut water, distilled
water, methanolic extraction of P. nitida seeds,
also in glibenclamide treated group. x200 H&E

The Pancreas

The lesions observed in the different
groups in the pancreas were as summarized in
the Table 9 and Figures 11-18. These lesions
include necrosis of the exocrine and fat cells,
enlargement of the islet of Langerhans, hyper-
plastic ducts, proliferation of the blood vessels
and blockage of the tubules by necrotic and
inflammatory cells. Other lesions include the
thickening of the tubular wall, perivascular
necrosis and fibrosis as well as vascular degen-
eration of the cells of the islets.

Diabetes is a common and very prevalent
disease affecting the people in both developed
and developing countries [36]. According to
the World Health organization’s report in
2006, at least 171 million people worldwide
suffer from diabetes [37]. The incidence of
diabetes mellitus is increasing rapidly and it
is estimated that by the year 2030, this num-
ber will double [37]. The primary goal of treat-
ment of diabetes is to bring the elevated blood
sugars down to a normal range in order to al-
leviate or prevent complications.

The use of herbal products for medicinal
benefits has played an important role in near-
ly every culture on earth and for many years,
not only because they are relatively cheap and
readily available, but also due to ease with
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Table 9. Summary of the severity of lesions in the pancreas in the various treatment groups

GROUPS
LESIONS

1 2 3 4 5 6 7
Necrosis of exocrine and fat cells - ++ - + + + +
Enlarged islet of langerhans - ++ - +H+ | A+ |+ +
Hyperplastic ducts and ductular proliferation - - - 44+ | -+ ++ +
Blockage of ductular lumen by inflammatory cells - ++ - + ++ ++ ++
Thickening of the walls of the tubules and vessels - - - ++ +++ ++ +
Peri-vascular necrosis and fibrosis - - - ++ +4+ ++ 4
Vascular degeneration of the cells of the islets and _ _ _ + + et +

fat cells

Notes: — not present; + mild; ++ moderate; +++ severe.

Fig. 11. Photomicrograph of the pancreas section:
showing of normal appearance of the langerhans

isletsf (IL) in the pancreas of normal control Fig. 14. Photomicrograph of a section of the pancreas:
groups. X400 H&E showing severe hyperplasia (SH) of the ductular
wall. x400 H&E

Fig. 12. Photomicrograph of a section
of the pancreas:
showing degeneration of the langerhans islets
(DI) and thickened duct (T'D). x100 H&E
PANCREAS: hyperplastic ductular wall

Fig. 15. Photomicrograph of a section of the pancreas:
showing mild vacuolation (MV) of islet cells.
x200 H&E

i

Fig. 13. Photomicrograph of a section of the pancreas: Fig. 16. Photomicrograph of a section of the pancreas:

showing mild hyperplasia (M H) of the ductular showing periductal cellular infiltration (PI).
wall. x100 H&E x200H&E
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Fig. 17. Photomicrograph of a section of the pancreas:
showing necrotic islet (NI). x400H&E

Fig. 18. Photomicrograph of a section of the pancreas:
showing thickened pancreatic duct. x200 H&E

which they can be administered. One of such
disease condition in which herbal products is
being advocated for it management is diabetes
mellitus [38].

Changes in body weight are usually consid-
ered in all physiological conditions. The dia-
betic control group showed a remarkable de-
crease in body weight at the end of the study.
On the other hand, increase in body weight was
observed in all the seed extract treated groups
and also in the control groups.

Increased oxidative reactions level shows
the production of free radicals and reactive
oxygen species which are formed under nor-
mal physiological conditions but may become
deleterious when they are not quenched by the
antioxidant molecule(s) within the systems
[39]. The antiradical activity of the different
extracts of Picralima nitida seeds showed that
the methanolic extract of the seed have the
highest percentage inhibition 36.73%, thus
having higher free radical scavenging activ-
ity, this is followed by the aqueous extract
19.36%, while the coconut water have the
least percentage inhibition of 4.09%.

There have been reports on the increase
in blood glucose during diabetes in rats and
humans [40—44]. The blood glucose lowering
effect of P. nitida extract after induction by
alloxan is in agreement with the reports of Sa-

lihu et al. [24] and Inya-Agha et al. [45]. This
could be attributed to the presence of some ac-
tive ingredient(s) that enhances its ability to
increase the permeability of cell plasma mem-
brane to glucose. There has been an increase in
the prevalence of atherosclerosis and hyperlip-
idaemia among diabetics worldwide [46]. This
is said to occur as a result of the altered lipid
profile in the serum of diabetic patients [47,
48], which is as a result of increase in plasma
triglycerides and total cholesterol levels. Hy-
percholesterolemia has been reported to oc-
cur in alloxan-diabetic rats [49, 50]. The most
common lipid abnormalities in diabetes are hy-
pertriglyceridemia and hypercholesterolemia
[61]. This was observed in the lipid profile of
the diabetic control group. In our study there
was a significant decrease in the lipid profiles
of all the three groups treated with extracts
of Picralima nitida seeds. However, the group
treated with coconut water seed extract showed
a significant decrease in total cholesterol level
when compared with the control, followed by
the methanolic extract treated group. There
was also a significant decrease in the total
triglyceride and vLDL of all the seed extract
treated groups. However, glibenclamide been
a standard drug for diabetes showed a most
pronounced decrease in the lipid profile levels.
The observed hypolipidemic effect may be at-
tributed to decreased blood glucose levels and
decreased cholesterogenesis as well as fatty
acid synthesis. This similar to the report of
Bopanna et al. [562].

Anaemia is a medical condition caused by
an abnormally low number of RBC, PCV and
the Hb content. The anaemia occurring in di-
abetes is due to the increased non-enzymatic
glycosylation of RBC membrane protein which
correlates with hyperglycemia [1]. This study
showed a marked reduction in the PCV and Hb
content in the diabetes induced but untreated
group. The treated groups showed improve-
ment in the PCV and Hb content. This indi-
cates that the seed extract of Picralima nitida
might probably contain some phytochemicals
that were able to increase or boast the level of
packed cell volume and Hb concentration.

Aspartate- (AST) and alanine transaminase
(ALT) are found predominantly in the liver,
and are biochemical markers for liver injury
in patients [3]. Elevated activity of both en-
zymes above normal is an indication of possible
liver damage. Although, the diabetes induced
groups all had high activities of AST and ALT
when compared with the control, there was
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significant reduction in the activities of these
enzymes in all the extract treated groups. Only
the untreated group had very high levels, thus
indicating liver impairment.

Plasma GGT is a measure of the hepatobili-
ary system. Elevated plasma GGT activity has
been reported to be found in diseases of the liv-
er, biliary system and pancreas [53]. There was
a significant reduction in the plasma GGT of
the treated groups. This indicates an improve-
ment in the hepatobilary system.

High lipid peroxidation level is a sign of
oxidative damages. Oxygen free radicals spe-
cies have been implicated in the pathogenesis
of diabetes mellitus [54]. This was seen in all
the diabetes — induced groups, but the extract
treated groups showed significant decrease in
the extent of lipid peroxidation. This could
probably be due to the presence of the alkaloids
and glycosides present in the seed extracts.
However, the untreated group had a very high
level lipid peroxidation.

Picralima nitida seeds have been reported
to be rich in alkaloids and glycosides [8, 24].
Glycosides present in the seeds have been re-
ported to be responsible for the blood glucose
reduction through pancreatic and extra pan-
creatic effect. These pancreatic and extra pan-
creatic effects on the blood glucose could be
through prevention of hepatic glucose over
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IIOB’A3AHI 3 BUKOPUCTAHHAM
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3a momoMoror 0OioxiMiuHmx i ricrosoriuHmx
MeTOJiB BUBYEHO JeAKi HecupuATIuBi edeKTH,
AKI MOMKYTb OyTH IIOB’sI3aHi 3 BUKOPUCTAHHIM
Oiompemnapaty 3 Hacimusa P. nitida Ak rimori-
KeMiuHoro 3acody. AHNTUpagUKaIbHY aKTUBHICTh
GiompemapaTy BU3HAYAJIMN 34 JOIIOMOTOIO CTa0iIb-
HOTO pagukaaa 1,1-nudenin-2-mikpuarigpasmiy.
Bioximiuni gocmigkeHHA BKJIIOUAJIN BU3HAYCHHS
aKTHUBHOCTiI aJlaHiH- i acmapraTamMiHo-, ramMMa-
rayTamiiaTpaHcepasu, KOHIIEHTPAIlii TJII0K0o3u
KpoBi, ejexkTpoJiTiB (HaTpiit, Kamiit i GikapOo-
HaT), PiBHA IIEPOKCHUIHOTO OKHCHEHHS JIIITigiB.
Busnauanu Tako:x mapaMeTpu KpPOBi (KiJIbKicTb
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C moMOIIbI0 OMOXUMUYECKUX W THCTOJIOTHYE-
CKUX METOJOB M3yYeHbl HEKOTOpPbIe HebJIarompu-
ATHBIE 3(()eKThbI, KOTOPbIE MOTYT OBITH CBA3aHBI C
HMCIIOJIb30BaHMeM OuonperiapaTa us ceMsaH P. nitida
B KaUeCTBe TUIIOTVINKEMIUECKOTO CPeICTBA.

AHTHUpagUKaJIbLHYI0 aKTUBHOCTH OMOIpenapa-
Ta OIPEeNeJIAN C IIOMOIILIO CTAOMIBHOTO PaIUKa-
aa 1,1-gudennn-2-nuKkpuaruapasuia. bBuoxumm-
YyecKue WCCJEJOBAHUA BKJIIOUAJMW OIIpelesieHue
AKTMBHOCTU aJIaHWH- W aclapTaTaMHHO-, TI'aM-
MarJyramuiarpanchepasbl, KOHIEHTPAIIUU TJII0-
KOBBI KPOBU, BJJIEKTPOJUTOB (HATpUil, Kaauil u
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cyMapHUX KJITWH KpOBi, epuTponutiB i jgimpo-
mUTiB), (PYHKIIN IeYiHKM 1 HHUPOK, a TaKOXK
ainigaui npodins. INicTomarosoriuni gocaimxeH-
HS IeYiHKM, HUPOK i IMiAIIIYHKOBOI 3a7103U OYJI0
BUKOHAHO 3a [IOIOMOTOI0 CTAaHZAPTHOTO METOIY
(hapbyBaHHA reMaTOKCUJIiH-e03MHOM.

3a BBefeHHA IMypamM Bicrap MakcuMaJbHY
AHTUOKCUJIAHTHY aKTUBHICTb NMOPiBHAHO 3 KOH-
TPOJILHUMHU PO3UMHAMU (BOAHUIN i BOAHO-KOKO-
COBUII €KCTPAKTH) MaB METAHOJBLHUIN EKCTPaKT
Hacimua (36,73%), 110 BKasye Ha MOro BHUCO-
KHUil cTymiHb HeliTpaJsisaril BiTbHUX paguKaliB,
mami — Bomumi (19,36%) i BOOHO-KOKOCOBHUI
exkcrpaxktu (4,09%). ¥V Bcix o0pobJsieHHX Iypis
HAMIPUKIiHII eKCIIePUMEHTY CIIOCTepirajau 3HadHe
sumkeHHs (P <0,05) KoHIIeHTpAIlii ITIOK03U KPO-
Bi (B miamasoHi Bix 55,59% 1041,66% ) TaicToTHe
s6impmrenaa (P < 0,05) macu Tina (B Mekax Bif
9,26% m038,89% ). s BCix rpym, AKi oTpuMyBa-
JIU eKCTPAaKT HaciHHs, XapakKTepHUM O0yJio 30ib-
IIeHHSA TreMaToJOTivHuX mokasHukis (P < 0,05),
a Takoxx moctoBipue (P < 0,05) sum»keHHs mapa-
MeTpiB JimigHmx npodisiB i aKTUBHOCTI eH3UMiB
mwrasMu. ¥ BCixX rpynax, AKi OTpuMyBaJld eKCTD-
aKT, CIIOCTepiraju ioHOPeryJATOPHI HOPYIIIeHH,
30KpeMa rimepkaJie- i rimepHarpiemiro, ogHakK
BoHU Oyau sHauHo meHinumu (P < 0,05) mampu-
KiHi o6po6Ku. ¥ BCixX HOCHaigHUX rpyax OyJiu ic-
TOTHO HMIKYi KOHIIEHTpAIlisl ceuoBUHM i 6ikapo6o-
HATy Ta PiBeHb IEPOKCUIHOTO OKMCHEHHSA JIIITi TiB.
TicromaTosioriuni mociim:KeHHSa IIOKa3aju, IO
eKCTPaKTH He KOPUT'YBaTH JeAKi cIocTepeKyBaHi
HaTOJIOTiUHI CTAHU TKAHWH, iHIYKOBaHi 1iabeToM.
Xoua, 3TigHO 3 JaHUMU JIiTepaTypu, IYKPOBUIt
IiabeT CynpoOBOAKYETHCS PiBHUMU TiCTOJIOTiUHU-
MU 3MiHAMM B Pi3HUX OopraHax, ofepsKaHi B Iiit
po6oTi pesyabTaTu MOPGOJIOTIYHOTO BUBUEHHS
TKaHUHU IiAIMJIYHKOBOI 3aJI031 B Ipynax TBapuH,
AKi oTpuMyBaJsiu i He oTpuMyBasu Oiompemapar,
CBiuaTh PO HASIBHICTB YITKOAMKEHb Pi3HOTO CTY-
IeHsd, ONHAK IX TAMKKICTH B ocepeqKax ypasKeHHs
Oysa 6iTbINI BUpasKeHa 3a BBeJeHHA OiompemnaparTy
eKCTPaKTy HaciHHA. Y 3B’A3KYy 3 IIUM OfeprKaHi
IaHi, IKi gaawm 3MOr'y BUSHAUYUTHU TimoOTJIiKeMid-
HY 1 aHTHMOKCHUAAHTHY aKTUBHiCTH Giompemapaty
3 eKCTpaKTiB HaciuuA Picralima nitida ax auTu-
niaGeTUYHOTO 3ac00y, JalOTh IiACTAaBU CTBEPIIKY -
BaTH, 1110 BUKOPUCTOBYBATH HOTO IJIA JiKyBaHHA
IIHOT'0 3aXBOPIOBAHHSA CJIiZT 3 00epeKHICTIO.

Knwouoei cnosea: myKpoBuii miabeT, eKCTPaKT
"HaciuHa  Picralima  nitida, 6ioximiumi,
ricroJsioriuHi mocaimyKeHHs.

6uKapboHaT), YPOBHS TEPOKCUIHOTO OKMCICHUA
aununos. Ompenessiiz TakKe IIapaMeTpPhl KPOBU
(umMcii0 CyMMAapHBIX KJIETOK KPOBU, SPUTPOILH-
TOB U JUMQOIUTOB), GYHKIUI ITIeUeHN! U TIOUeK,
a TakiKe JUMUAHBLIN ITpoduiab. ['mcTomaTosiori-
YyecKHe MCCJAeNOBAaHUS MeUeHU, ITOUeK U TOMIKe-
JIYIOUHOM 3Kejie3bl ObLIN BBITIOJHEHBI C TIOMOIITHIO
CTAHIAPTHOI'O METOIa OKPAIINBAHUSA MeMaTOKCH-
JINH-303UHOM.

IIpu BBemenuu KpbicaM Bucrap MakcuMaJb-
HOl aHTHMOKCUAAHTHON aKTHWBHOCTHIO IIO CpaBHe-
HUIO C KOHTPOJbHBIMU pacTBOpaMu (BOSHBIN U
BOJHO-KOKOCOBBIH 9KCTPAKTHI) 001141 METaHOIb-
HBIH 9KCTPaKT ceMsH (36,73% ), uTo ykaspIBaeT Ha
ero BHICOKYIO CTelleHb HeTpaIn3aIiu CBOOOHBIX
pamuKaaoB; 3aTeM ciaemoBaa Boaubid (19,36%)
1 BOJHO-KOKOCOBBIHM sKceTpakThl (4,09%). ¥V Bcex
00paboTaHHBIX KPBIC B KOHIE dKCIIEpUMEHTa Ha-
Omiomanu 3HauWTeabHOe cHmKeHue (P < 0,05)
KOHIIEHTPAI[NY IJIIOK03bI KPOBU (B IMAIA30HE OT
55,59% mo 41,66%) u cylmecTBeHHOe yBeaude-
uue (P < 0,05) macce! Tena (B mpemesnax oT 9,26%
o 38,89%). Ilna Bcex TPYIIl, HOJTYYaBIIUX SKC-
TPaAKT CEeMSH, XapaKTepPHBLIM OBIIO yBeJIUYEHIe
remMaToJioTmuecKux mokasareneit (P < 0,05), a
Tak:ke mocroBepHoe (P < 0,05) cHm:KeHUe mapa-
METPOB JINOUAHBIX MIPO(uIeli U aKTUBHOCTH SH-
3UMOB ILTa3Mbl. Bo Bcex Ipymmnax, IOJydYaBIIUX
9KCTPaKT, HAOJIOZAIN WOHOPETyJATOPHbIE Ha-
pyIlleHnsA, B YACTHOCTH THUIIepKaJirie- U TUiIepHa-
TPUEMUIO, HO OHU OBLIM 3HAUUTEJIHLHO MeHee BhI-
paskensl (P < 0,05) B xKoHIle 06padboTku. Takike BO
BCeX OIIBITHBIX IPYIIIax ObLia CYIIeCTBEHHO HUKe
KOHITEHTPAIUd MOYEeBUHBI 1 OMKapboHaTa, a TaK-
JKe YPOBEeHb MEPOKCUIHOTO0 OKUCJIECHUSA JIUIULOB.
T'ucronmaTonormueckue wuccaeqOBaHUA IIOKa3aJu,
YTO 9KCTPAKTHI He KOPPUTUPOBAIN HEKOTOPHIE Ha-
OJIl0olaeMble IaTOJIOTMUYECKMEe COCTOSAHHUSA TKAHelH,
UHAYIMPOBaHHBIE frabeTom. XOTs, COTJIaCHO JAH-
HBIM JIUTEPATYPhI, CAXapHBIH JruabeT COMPOBOK IA-
eTcsA Pa3JINUHBIMU TMCTOJOTUUECKUMU N3MEeHeH!-
AMHU B Pa3JIMYHBIX OpraHax, MOJYYeHHbIe B 9TOH
paboTe pe3yabTaTbl MOPGOJIOTUUECKOTO U3YUEHU A
TKaHU [IO3KeTyOUHON JKeJIe3bl B IPYIIIax sKUBOT-
HBIX, OJYYaBIINUX W He ITOJYYaBIINX OMOIIpera-
paT, CBUIETEJIbCTBYIOT O HAJIUUYNU MOBPEIKIASHUN
PasIMYHOM CTeleH, OJHAKO CTeIIeHDb UX TIKeCTU
B ouarax mopaskeHus Obliaa 60jiee BhIpajKeHa IIPU
BBelleHUU OwuomperapaTa M3 9SKCTPAKTa CEeMsH.
B cBsisu ¢ 9TMM IIOJIyYeHHBIE OaHHBIE, KOTOPHIE
IIO3BOJIUJIA OIPENEIUTh THUIOTJINKEMUUYECKYI0 H
AHTUOKCHUJAHTHYIO aKTUBHOCTh OMoOIIpenapara us
9KCTpaKTOB ceMsAH Picralima nitida B KauecTBe
aHTUANA0ETUUYECKOTO CPEeACTBa, AAIOT OCHOBAHUE
YTBEPKAATh, UTO MCIIOJH30BATh €ro AJIA JeUeHU
9TOro0 3a00JIEBAHUS CIEIYET C OCTOPOIKHOCTHIO.

Kntouesvle cnoea: caxapHbIii quabeT, SKCTPAKT

cemaH Picralima nitida, OMoOXUMHUECKHE WU
THUCTOJIOTHUYECKNE NCCAeLOBAHNA.
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