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and histological alterations in the hepatic tissues of hyperglycaemic 
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ABSTRACT: 

The purpose of the present study is to evaluate 
the effect of either vitamin D or coconut oil or both 
together on the histological changes of the hepatic 
tissues of diabetic adult male albino rats induced 
by using streptozotocin (STZ). The rats were 
divided into 7 equal groups (10 rats/each). The 
duration of the experiment was 30 days. Group I: 
normal control rat group without any treatments. 
Group II and group III: non-diabetic rat groups 
received orally coconut oil in a dose of 7.5 ml /kg 
b. w/d or vitamin D in a dose of 500 IU/kg b.w/d, 
respectively for 30 days. Group IV: diabetic rats 
group injected i. p. with a single dose of STZ 
dissolved in saline solution in a dose of 60 mg/kg 
b.w to induce diabetes. Groups V, VI, and VII: 
diabetic rats administered orally at the same 
previous doses with coconut oil or vitamin D or 
both together. The results recorded non-significant 
changes in the blood glucose and C-peptide levels 
of non-diabetic group.  Significant increase in 
blood glucose level and a significant decrease in 
C-peptide of diabetic group as compared to the 
normal control ones. Diabetic group that received 
the coconut oil or vitamin D recorded a decrement 
in blood glucose levels and an increment in C-
peptide; while the diabetic rats co-administered 
with vitamin D and coconut oil recorded a highly 
significant decrease in blood glucose levels and a 
highly significant increase in C-peptide as 
compared to diabetic group. Histologically, the 
rats of normal control group or that received either 
coconut oil or vitamin D showed normal structure 
of the liver tissue with H and E stain. The liver 
lobules are roughly hexagonal and consist of 
plates of hepatocytes radiating from a central 
vein. The central vein joins to hepatic vein to carry 
blood out from liver. Between the hepatocyte 
plates there are liver blood sinusoids, which are 
lined with two types of cells sinusoidal endothelial 
cells and phagocytic Kupffer cells. The diabetic 
rats demonstrated many histopathological 
changes in the liver tissue included loss of  normal 
liver architecture, degeneration of hepatocytes, 
appearance of pyknotic nuclei, dilated and 
congested of central vein surrounded by fibrosis, 
dilation of hepatic blood sinusoids, activation of 
Kupffer cells, and infiltration of inflammatory 
leucocytes. The diabetic rats administered with 
either coconut oil or vitamin D elucidated 
improvement of liver histology and few pyknotic 

nuclei were seen, as well as slight dilation in the 
blood sinusoids and decrement of inflammatory 
cells were also demonstrated. While diabetic rats 
given both coconut oil and vitamin D together 
detected obvious improvement and recovery of the 
liver structure with the appearance of normal 
hepatocytes and disappearance of the 
inflammatory infiltrated leucocytes. 
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INTRODUCTION: 

Diabetes mell itus is known 
hyperglycaemia, and it is due to the 
deficiency of insulin secretion or its action. It 
has been associated with a syndrome of 
disturbance in the homeostasis of 
carbohydrate, fat and protein metabolism 
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(American Diabetes Association, 2010). 
Diabetes mellitus has been categorized into 
type 1 and type 2 diabetes. Type1 diabetes 
refers to defic iency of endogenous insulin 
which is caused by a cellular mediated 
autoimmune destruction of the beta cells in 
the pancreas which produces insulin. Type 2 
diabetes is a result of decreased response to 
insulin by its receptors, which is also referred 
to as insulin resistance (American Diabetes 
Association, 2011). 

Streptozotocin (STZ) is used to induce 
diabetes which acts mainly by the generation 
of reactive oxygen species (ROS). Oxidative 
stress contributes significantly to the 
pathophysiology of several diseases which 
include diabetes. It preferentially accumulates 
in the GLUT2 glucose transporter in the 
pancreatic beta cells and subsequently leads 
to the death of the cells. Therefore, STZ is a 
model compound when studying diabetes as a 
result of ROS mediated beta cell toxicity 
(Lenzen, 2008). 

Studies on the biological effects of 
coconut oil have proven that it ameliorates 
oxidative stress by boosting the antioxidant 
defence system, mopping up free radicals and 
reducing l ipid peroxidation (Nevin and 
Rajamohan, 2006; Dosumuet al ., 2010). 
Coconut oil has also the abil ity to suppress 
microbial and viral activities (VanImmerseelet 
al., 2004), promotes weight loss and 
enhances thyroid function (Takeuchi et al ., 
2008). Since glucose, generally comes from 
the food we eat, composes of many long 
molecule structures, it is difficult to enter the 
cells by itself. So, it needs insulin to do. 
However, coconut oil contains most of 
medium-chain fatty acids (MCFAs, C 6-12) 
which are smaller and l ighter than glucose. 
So, it can get into the cells without a need of 
insulin. Coconut oil does the job similarly to 
insulin. It is because coconut oil gives the 
body healthy nutrients that are useful for the 
cells to produce energy (Iranloyeet al ., 2013; 
Famurewaet al., 2017). 

Some studies have shown that vitamin D 
is necessary for normal insulin secretion. 
Vitamin D may play a functional role on 
glucose tolerance through its effects on 
insulin secretion and insulin sensitivity. It has 
been demonstrated that the secretion of 
pancreatic insulin is inhibited by vitamin D 
deficiency, and this deficiency is related to 
glucose intolerance and Diabetes mellitus 
type 2 (Maestro et al.,  2003; Al-Shoumer and 
Al-Essa, 2015). Liver disease could lead to 
impaired absorption of vitamin D, which 
impossibly connected to impaired bile acid 
production or gut oedema associated with 
portal hypertension. Low vitamin D levels and 
bone disease are well recognized 
complications of “cholestatic” liver disease, 
which decreases the production or f low of 
bile. Recently, studies have confirmed low 

vitamin D levels are also found in non-
cholestatic l iver disease (Eugene and Schiff, 
2010). 

Vitamin D is a fat-soluble vitamin, which 
is an essential micronutrient with major 
implications for human health (Nevin and 
Rajamohan, 2006). The biological active form 
of vitamin D is 1, 25 (OH) 2D3 (also known as 
active vitamin D3). Vitamin D receptors are 
widely distributed in more than 38 tissues 
(Dosumu et al ., 2010). Macrophages and 
dendrite cells constitutively express vitamin D 
receptors, which indicate that vitamin D plays 
an important role in regulating and modulating 
the inf lammatory response (Uchiyama and 
Mihara, 1978; Cretney and Tafunai, 2004). 
Several studies suggested that vitamin D 
plays an important role in decreasing the risk 
of many chronic diseases, including type 2 
diabetes (Sun and Zigmam, 1978),  
cardiovascular disease (Cigoliniet al ., 2006) 
and the metabolic syndrome (Aebi, 
1984).Vitamin D plays an important part in the 
regulation of calcium. Calcium helps to cont rol 
the release of insulin, so alterations in 
calcium can have a negative effect on beta 
cell function, which may hinder normal insulin 
release (Talaeiet al ., 2013).  

The current work is aimed to study the 
beneficial role of vitamin D or/and coconut oil 
on the blood glucose and C-peptide values, 
as well as the improvement of the histological 
architecture of hepatic tissue of STZ- diabetic 
adult male albino rats. 

MATERIAL AND METHODS: 

Animals and housing condition:   
Seventy adult male albino rats weighing 

121.33 ± 1.50 g were used in the present 
study and   were supplied from Vacsera 51 
Wezaret El Zeraa St. Agouza, Giza, Egypt. All 
rats were housed two weeks before the study. 
The animals were fed with a standard diet and 
allowed free access of water. All cares and 
procedures adopted for the present study 
were in accordance with the approval of the 
Institutional Animal Ethics Committee of Tanta 
University and in accordance with 
recommendation of the proper care and use of 
laboratory animals . 
Materials:   

Streptozotocin was obtained from Sigma 
Chemical Company (St. Louis. MO. USA) and 
used for induction of diabetes. Coconut oil 
was obtained from Albadawia Company for 
herbal and oil extraction Mansoura, Egypt. 
Vitamin D was obtained from Sigma Chemical 
Company (St. Louis. Mo.USA). 
Experiment:  

Induction of diabetes:  

Animals were fasted overnight and then 
injected interperitoneally (i.p.) with a single 
dose of STZ (65 mg/kg/b.w) dissolved in 
freshly prepared 0.1M acetatebuffer solution 
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(pH 4.5) as recommended by  Kanteret al. 
(2003) and Al- Amoudi and Araki (2013). 
Blood drawn from the tail veins of rats and 
blood glucose was measured by using Accu-
Chek Performa apparatus according to 
Brăslasu et al . (2007) and the blood glucose 
level > 240 mg/dl was accepted to be 
diabetic. 
Experimental design: 

All procedures were done at the Faculty 
of Science, Tanta University, Egypt.  The 
animals were housed in cages, and divided 
into seven groups (10 rats/ each) as follows:  

Gp Ι: Normal control rats injected daily 
with 0.1 ml diluents solution. Gp ΙΙ: Non -
diabetic rats administered with coconut oil at 
a dose of (7.5ml/kg/d) for 30 days. Gp ΙΙΙ: 
Non-diabetic rats received vitamin D at a dose 
of (500IU/kg/d) for 30 days. Gp ΙV: STZ -
diabetic rats (served as hyperglycaemic 
group, positive control group). Gp V: diabetic 
rats received coconut oil at a dose of 
(7.5ml/kg/d) for 30 days. Gp VΙ: diabetic rats 
received vitamin D at a dose of (500IU/kg/d) 
for 30 days. Gp VΙ: diabetic rats received co -
administered of coconut oil and vitamin D at 
the same doses. 

At the end of 30 days of the experiment, 
rats were fasted for 14 hours and then 
sacrif iced by decapitation. Blood sera were 
collected, and the liver tissue samples were 
carefully dissected out and divided into pieces 
for biochemical and histological studies.  

Biochemical studies:  

Sera were taken from all studied groups 
for biochemical determination. Blood glucose 
was estimated on day: 0, 10, 20 and 30 by 
using Accu-Chek Performa Apparatus 
(Brăslasuet al., 2007). C-peptide was also 
determined in the laboratory by using a rat -
specific C-peptide RIA kits according to 
Rendell  (1983). 

Histopathological studies:  

 Pieces of liver tissues were f ixed in 
10% buffered neutral formalin and processed 
to get sections of 5µm thickness for 

histological study. The sections were stained 
with Harris haematoxylin and eosin dye “H 
and E” according to Bancroft and Steven 
(1996). 

RESULTS: 

A) Biochemical results: - 

Effect of vitamin D or/and coconut oil on 
blood glucose value: 

Inducing of diabetes recorded a 
significant increase of blood glucose value at 
p = 0.001 to 249.50 ± 3.52 mg/L with a 
difference 225.4% compared with normal 
control rats (76.67 ± 2.08 mg/L). The rats 
given either coconut oil or vitamin D at a dose 
(7.5 mg/kg/b.w. or 500 IU/kg/b.w., 
respectively) for 30 days to non-diabetic rats 
recorded a difference (- 3.0% & - 4.3%, 
respectively) compared with the control 
normal rats. Administration of vitamin D or 
both vitamin D and coconut oil together to 
diabetic rats recorded a highly signif icant 
decrement of blood glucose values after 10 
days (178.17 ± 3.37 and 169.5 ± 2.22 mg/L, 
respectively) with difference ( - 29.9% and - 
33.4, respectively) than those taken coconut 
oil alone (189.5 ± 5.04 mg/L) with difference 
(- 25.5%) and recorded non-significant 
management in comparison with the 
corresponding values of diabetic rats at p = 
0.001.  

At the experimental time end (after 30 
days), the diabetic rats recorded 259.8 ± 
34.74 mg/L glucose values with a difference 
of 231.7% compared to the control normal 
rats. The administration of diabetic rats with 
coconut oil or vitamin D or both together 
recorded signif icant decrease of blood 
glucose values specially the co-administration 
of both vitamin D and coconut oil  (93.17  ± 
 ,and 79.67 ± 3.16 mg/L و2.08 ± 89.33 ,1.97
respectively) with difference of ( - 64.1%, - 
65.7%, and - 69.3%, respectively)  compared 
to the corresponding values of diabetic rats at 
p = 0.001, (Table 1 & Fig. 1).  

Table 1. Effect of coconut oil or/and vitamin D daily for 30 days on blood glucose values. 

 
GROUPS 

 

Zero day After 10 After 20 days After 30 days 

X ± SE  diff% X ± SE                diff% X ± SE                diff% X ± SE                diff% 

GROUP 1 76.67 ± 2.08      - 77.17 ± 1.62 - 76.33 ± 1.45 - 78.33 ± 1.2 - 

GROUP 2 76.17 ± 2.39 - 0.7 74.83 ± 1.81 - 3.0 75.83 ± 1.22 - 0.7 74.83 ± 1.54 - 4.5 

GROUP 3 73.17 ± 1.62 - 4.6 73.83 ± 1.7 - 4.3 75.33 ± 1.41 
- 1.3 

 
75.5 ± 1.59 - 3.6 

GROUP 4 249.50 ± 3.52* 225.4 254.33 ± 5.21* 229.6 265.5 ± 4.45* 247.8 259.8 ± 34.74* 231.7 

GROUP 5 249.33 ± 3.44* 225.2 189.5 ± 5.04 - 25.5 131.5 ± 4.01** - 50.5 93.17 ± 1.97** - 64.1 

GROUP 6 252.5 ± 3.49* 223.0 178.17 ± 3.37** - 29.9 130.67 ± 3.23** - 50.8 89.33 ± 2.08** - 65.7 

GROUP 7 247.67 ± 1.86* 223.03 169.5 ± 2.22** - 33.4 91.33 ± 2.06** - 65.6 79.67 ± 3.16** - 69.3 

*Significant against group1, ** significant against group 4. All results are expressed at mean ± SE (standard error) at p < 
0.001. 
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Fig 1. The effect of coconut oil or/and vitamin D on blood glucose     

Effect of vitamin D or/and coconut oil on 
serum c-peptide: 

Diabetic rats recorded significant 
decline in serum C-peptide (178.8 ± 1.7 pmol 
/L, - 36.5%) compared to the control normal 
rats (281.68 ± 5.7 pmol/L). Either coconut oil 
or vitamin D given to non-diabetic rats caused 
insignif icant increase in serum C-peptide 
levels (284.36 ± 5.6 pmol /L, 1.01% and 
301.52 ± 3.7 pmol /L, 7.01%, respectively) 
compared to control group (281.68 ± 5.7). The 
diabetic rats given coconut oil or vitamin D or 
both together recorded highly significant 
increase of serum C-peptide values specially 
both together (257.07 ± 3.9, 264.99 ± 7.37 
and 275.75 ± 1.81 pmol/L, respectively) with 
difference of (43.8%, 48.2%, and 54.2%, 
respectively), compared to the corresponding 

values of diabetic rats at p = 0.001,(Table 2 & 
Fig. 2). 

Table 2. Effect of coconut oil or/and vitamin D daily for 30 
days on serum C-peptide. 

GROUPS 
 

C-peptide (Pmol/L) 

X ± SE                diff% 

GROUP 1 281.68 ± 5.7 - 

GROUP 2 284.36 ± 5.6 1.0 

GROUP 3 301.52 ± 3.7 7.0 

GROUP 4 178.8 ± 1.7* - 36.5 

GROUP 5 257.07 ± 3.9** 43.8 

GROUP 6 264.99 ± 7.37** 48.2 

GROUP 7 275.75 ± 1.81** 54.2 

 
Fig 2. The effect of coconut oil or/and vitamin D on C-peptide. 

B) Histological observations:  

Normal control rat group (Group I):  

Liver sections stained with H and E of 
normal control rats and examined by l ight 
microscopy showed that, each liver lobe is 
made of hepatic lobules. The lobules are 
roughly hexagonal and consist of plates of 

hepatocytes radiating from cent ral veins. The 
central vein joins to hepatic vein to carry 
blood out from liver. Between the hepatocyte 
plates are l iver blood sinusoids, which are 
l ined with two types of cells sinusoidal 
endothelial cells and phagocytic Kupffer cells 
(Fig. 3). 
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Fig. 3. A section of the liver of a normal control rat 

showing the normal hepatocytes (arrows), 
normal central vein (CV) and blood sinusoids 
(S), and normal appearance of Kupffer cells 
(K). H & E, scale bar = 6.25 μm. 

Non-diabetic rats given coconut oil or 
vitamin D groups (Groups II & III):  

Non-diabetic rats administered with 
either coconut oil at a dose of (7.5ml/kg/d) for 
30 days or vitamin D at a dose of (500IU/kg/d) 
for 30 days demonstrated normal structure of 
l iver sections with normal hepatocytes 
radiating from central veins and normal 
appearance of blood sinusoids that lined with 
normal endothelial and Kupffer cells (Figs 4 & 
5). 

 
Fig. 4. A section of the liver of a non-diabetic rat 

given coconut oil detecting the normal 
hepatocytes (arrows) with normal  central vein 
(CV)and blood sinusoids (S), and normal 
Kupffer cells (K). H & E, scale bar = 6.25 μm. 

 
Fig. 5. A section of the liver of a non-diabetic rat 

administered with vitamin D illustrating the 
normal hepatocytes (arrows), normal blood 
sinusoids (S) with normal  central vein (CV) and 
normal Kupffer cells (K). H & E, scale bar = 
6.25 μm. 

STZ – diabetic rat groups (Group IV):  

STZ- diabetic rats i llustrated loss of 
normal l iver architecture with the appearance 
of degeneration of hepatocytes and loss of 
the normal radiating hepatic cells, widen of 
some blood sinusoids, dilated and congested 
of central veins and hepatic portal veins that 
surrounded by fibrosis. Kupffer cells are 
activated and proliferated in-between the 
hepatocytes, as well as the appearance of 
leucocytes infil tration (Figs 6 & 7).  

 
Fig. 6. A section of the liver of STZ diabetic rat 

illustrating loss of normal liver architecture with 
degeneration of hepatocytes (double arrows), 
infiltration of inflammatory leucocytes (thick 
arrow) periphery to central vein (CV), dilation 
of some hepatic sinusoids (S),and activation of 
Kupffer cells (thin arrows) in between the 
hepatocytes. H & E, scale bar = 6.25 μm. 
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Fig. 7. A liver section of STZ diabetic rat illustrating 

the degeneration of hepatocytes (double 
arrows), dilation and congestion of hepatic 
portal vein (H.V) surrounded by thick fibrosis ( 
thick arrow), dilation of hepatic duct (h.d) and 
blood sinusoids (S), activation of Kupffer cells 
(thin arrow) and the appearance of leucocytes 
infiltration ( arrow head). H & E, scale bar 
=6.25 μm. 

Diabetic rats given coconut oil group 
(Group V): 

Diabetic rats taken coconut oil at a dose 
7.5 ml/kg/d for 30 days demonstrated 
improvements of the liver histology with the 
recovery of most of hepatocytes, and few 
pyknotic nuclei are seen. Slight dilation of the 
blood sinusoids, as well as the decrement of 
inf lammation were also detected (Fig. 8).  

 
Fig. 8. A section of the liver of STZ diabetic rat given 

coconut oil illustrating partially improvement of 
hepatocytes structure (thin arrows), normal 
central vein (CV), no dilation in blood sinusoids 
(S), normal Kupffer cells (arrow heads), few 
infiltrations of inflammatory cells (thick arrow). 
H & E, scale bar = 6.25 μm.  

Diabetic rats given vitamin D group (Group 
VI): 

Diabetic rats administrated vitamin D at 
a dose 500 IU/kg/d for 30 days showed 
improvements of the liver histology with the 
recovery of normal hepatocytes, normal 
appearance of central veins, absence of 
pyknotic nuclei, very slight dilation in 
sinusoids and decrement of inflammation (Fig. 
9). 

 
Fig. 9. A section of the liver of STZ diabetic rat 

administrated with vitamin D revealing 
improvements of hepatocytes (thin arrows), 
normal central vein area (CV), no dilation in 
blood sinusoids (S), normal Kupffer cells 
(arrow heads) and no inflammatory cells. H & 
E, scale bar = 6.25 μm. 

Diabetic rats given both coconut oil and 
vitamin D group (Group VI):  

Co-administrated of coconut oil and 
vitamin D to diabetic rats detected obviously 
improvement and recovery of the liver 
structure with normal appearance of central 
veins, normal arrangement of the hepatic 
cords and regeneration in the structure of 
hepatocytes and very slight dilation in blood 
sinusoids which became so close to normal 
appearance (Fig. 10). 

 
Fig. 10. A section of the liver of STZ diabetic rat 

administrated with both coconut oil and vitamin 
D detecting obviously improvement and 
recovery of the liver structure with normal 
appearance of hepatocytes (thin arrows) and 
central vein (CV), normal arrangement of the 
hepatic cords and normal Kupffer cells (arrow 
heads), normal blood sinusoids (S). H & E, 
scale bar = 6.25 μm.  

DISCUSSION: 

The diabetes mellitus describes a 
metabolic disorder of multiple aetiology 
characterized by chronic hyperglycaemia with 
disturbances of carbohydrate, fat and protein 
metabolism resulting from defects in insulin 
secretion, insulin action, or both  (El-Desouki, 
2004; Al-Malki and El-Rabey, 2014). STZ is 
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used as hypoglycaemic agents because it 
selectively destroys the pancreatic ß-cells of 
rats, thus it is a useful agent for diabetes 
experimental model (Junod et al ., 1969; 
Haligur et al ., 2012; Al-Amoudi and Araki, 
2013; Tuorkey et al ., 2015; El-Desouki et al ., 
2018 & 2019).   

The present results showed a significant 
increase in the blood glucose value and a 
highly significant decrease in C-peptide of the 
diabetic rats treated with STZ. The 
administered of diabetic rats with coconut oil 
at a dose 7.5 ml/kg/d for 30 days ameliorated 
the diabetic complications by declined the 
glucose levels and enhanced again C-peptide 
levels ref lecting a restoration of the 
pancreatic β-cells activity to secrete insulin 
(Iranloye et al ., 2013).In accordance, the 
hyperglycaemic response of STZ was found to 
be signif icantly reduced in animals given 
coconut oil (Siddalingaswamy et al., 2011; El-
Desouki et al ., 2018 & 2019). The present 
results also i llustrated a highly signif icant 
decrease in the blood glucose value after 
vitamin D given to diabetic rats at a dose of 
500 IU/kg/d for 30 days. Similarly, the co-
treatment of diabetic rats with coconut oil and 
vitamin D were significantly decreased blood 
glucose level more than each alone. In 
accordance, Talaei  et al. (2013) recorded the 
role of vitamin D in the modulation of insulin 
in the diabetic patients. Moreover, the l ipid 
metabolism and inflammation in the liver of 
diabetic rats are modulated by vitamin D 
(Ning et al ., 2015). 

Moreover, many researchers recorded a 
decrease in C-peptide level in STZ- diabetic 
rats (Saravanan and Leelavinothan, 2006; 
Malini et al ., 2011). These changes are 
results from inhibition of insulin  secretion 
from the pancreatic beta cells that is 
attributed to the induction of beta cell toxicity 
(Lenzen, 2008), and possibly through the 
mechanism of the induction of free radical 
species (Szkudelski, 2001) and oxidative 
stress that impaired insulin secretion in type 2 
diabetes (Robertson, 2006). Siddalingaswamy 
et al. (2011) observed gradual decrease in 
blood glucose in STZ diabetic mice after been 
treated with coconut oil daily for 3 weeks. 
Moreover, Iranloyel  et al.  (2013) recorded that 
virgin coconut oil alleviates hyperglycaemia 
and improves glucose tolerance probably by 
its antioxidant effect which consequently 
leads to improvement of insulin secretion, as 
well as the results of El-Desouki et al . (2018 
& 2019). 

Coconut oil is a source of to cotrienols, 
capric acid, caproic acid, and lauric acid 
which are natural antioxidants. These 
substances act as scavengers of damaging 
oxygen free radicals that have been 
suggested to play an important role in 
Diabetes mellitus, aging, atherosclerosis and 
cancer (Kamsiah et al.,  2001; Schaffer et al.,  

2005; Boateng et al.,  2016). Lauric acid in 
coconut oil has insulin-tropic properties 
(Nevin and Rajamohan, 2006). In diabetic 
patients, antioxidants may play a vital role in 
improving insulin response to the loaded 
glucose and may reduce insulin resistance 
(St-Onge et al.,  2003). 

Defective insulin secretion leads to 
various metabolic aberrations in DM type 2, 
spanning from hyperglycaemia due to 
defective insulin-stimulated glucose uptake 
and up-regulated hepatic glucose production, 
along with dyslipidaemia, which includes 
impaired homeostasis of fatty acids, 
triglycerides and lipoproteins (Baxter and 
Webb, 2009; Jain and Patel, 2016). 
Hypovitaminosis D is associated with insulin 
resistance leading to DM. Vitamin D seems to 
affect the glucose homeostasis. Vitamin D 
inhibits the inflammatory responses caused by 
cytokines, diminishes stress in the pancreatic 
β cells which in turn avoids pancreatic cellular 
apoptosis. Along with these discoveries on a 
cellular level, there are possibili ties that 
vitamin D could have a role in the prevention 
of the beginning of insulin resistance 
(Henrique et al ., 2014; Souza et al., 2016). 

The histological observations of liver 
confirmed the biochemical data in the current 
study. The l iver t issue of diabetic rat detected 
loss of normal liver architecture with 
degeneration of hepatocytes, appearance of 
dilated and congested central vein and 
hepatic portal vein, Kupffer cells are activated 
and proliferated, infi ltration of the 
inf lammatory cells in-between the 
hepatocytes. After co- administration of both 
vitamin D and coconut oil to diabetic rats, the 
recovery of approximately normal liver 
architecture was demonstrated more than 
each alone. Al-Ani et al . (2017) recorded that 
the Diabetes mell itus is one of the most 
common causes of liver damage. Moreover, 
Ning et al. (2015) reported that 1, 25 (OH) 
2D3 has protective effects on livers of 
diabetic rat by modulating inflammation and 
l ipid metabolism. El Talees et al. (2019) 
confirmed the present h istological 
observations, they recorded that the vitamin D 
administration had a hepatoprotective effect 
against fatty l iver induced by a choline-
deficient diet. 

Moreover, Aisuodionoe et al . (2018) 
recorded a signif icant decrease in the blood 
glucose level of diabetic rats and also record 
that the diabetic rats treated with l0 mg/kg 
body weight of fresh coconut oil for two weeks 
and diabetic rats treated with 7.5 mg/kg body 
weight of fresh coconut oil and vitamin E (50 
mg/day) for two weeks restores cellular  
structure and functions of the liver, pancreas 
and testes of diabetic rats. 

In the previous our work, STZ diabetic 
mice demonstrated many histopathological 
changes in the thyroid glands included 
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vacuolated thyrocytes, enlargement and 
fusion of numerous fo ll icles with the 
appearance of dilated and congested blood 
vessels. The diabetic mice administered with 
vitamin D elucidated slight improvement in the 
thyrocytes, while that received either coconut 
oil alone or co-administered with vitamin D 
and coconut oi l i llustrated a marked recovery 
in the architecture of foll icles and thyrocytes, 
and appeared almost similar to the control 
ones (El-Desouki et al ., 2018). Moreover, the 
disorders of the thyroid functions of diabetic 
mice returned approximately to normal level 

of hormones and a marked recovery of 
vimentin and cytokeratin immunoreactivity  
approximately to normal expression in the 
thyrocytes after administration of both vitamin 
D and coconut oil (El -Desouki  et al., 2019). 

In conclusion, diabetic rats given 
coconut oil with vitamin D or vitamin D alone 
demonstrated stronger anti -hyperglycaemic 
effects to recovery the blood glucose and C-
peptide levels to normal values more than 
coconut oil alone and restored the histological 
architecture of the l iver to approximately 
normal form. 
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يتامين "د" في الحد من تغيرات مستوي السكر والسي بيبتيد ونسيج دور زيت جوز الهند وف

 الكبد للجرذان المصابة بداء السكري

 نبيله ابراهيم الدسوقي، محمد ابو الفتوح بسيوني، غادة طبل، محمد سمير ابراهيم األعمى

 قسم علم الحيوان، كليه العلوم، جامعه طنطا، مصر

بالدم وزيادة معنوية في  قصاً معنوياً في مستوى السكرن
كمية السي ببتيد، وكان التحسن ونقصان السكر ملحوظاً 

عند تجريع الجرذان بفيتامين د مع زيت جوز الهند ثم يليه 
فيتامين د وحده ثم زيت جوز الهند. أما الدراسة النسيجية 

يوسين فقد إلللكبد باستخدام صبغ الهيماتوكسلين وا

ة بالسكرى بها تغيرات أوضحت أن كبد الجرذان المصاب
فقدان الشكل الطبيعي عديدة في نسيج الكبد، وقد لوحظ 

فجوات بالسيتوبالزم وانكماش لكثير  وتكوينللخاليا الكبدية 
من األنوية وموت البعض األخر واتساع في الوريد المركزي 

والبابي ومحاط بالتليف، ولوحظ أيضاً اتساع الجيوب الدموية 
يا كوبفر، وكذا كارتشاح الخاليا للكبد وزيادة نشاط خال

أما بعد تجريع الجرذان بزيت  .الكبديةااللتهابية بين الخاليا 
معاً فقد تحسن نسيج الكبد بشكل "د " وفيتامينجوز الهند 

أو زيت جوز  "د"ملحوظ وعاد تقريباً للطبيعي عن فيتامين 

ونستنتج من هذه الدراسة الدور  الهند كل على حده.
ت جوز الهند وفيتامين "د" عند تجريعهما معاً اإليجابي لزي

للجرذان المصابة بالسكرى وانخفاض مستوى السكر وزيادة 
وكذلك قدرتهما معاً في  السي بيبتيد لمرضى السكري

حماية نسيج الكبد من األثار الجانبية لزيادة السكر بالدم 
لذلك  عن فيتامين "د" أو زيت جوز الهند كل على حده.

لسكرى باستخدام زيت جوز الهند مع نوصي مرضى ا
فيتامين "د" لما لهما من تأثير إيجابي في تثبيط أعراض 

السكري وخفض مستوي السكر في الدم وتحسين نسيج 
 الكبد وحمايته من األعراض الجانبية للسكرى.

 

مرض السكري من اكثر االمراض المزمنة انتشارا 
نسبة  في الوقت الحاضر، وتدل االحصائيات على تزايد

اإلصابة بالنوع الثاني من مرض السكري في العالم العربي 
ومصر بصفه خاصة نتيجة فرط السمنة وتغير نمط الحياه 

وبسبب اإلجهاد اليومي واألنشطة البدنية األقل، وكذلك 

ي للكربوهيدرات نتيجة الضطرابات في عملية التمثيل الغذائ
والدهون والبروتينات الناتجة عن ضعف إفراز البنكرياس 

لإلنسولين أو نتيجة العيوب واألمراض الوراثية في 
نكرياس وعمل األنسولين، ومرض السكري من االمراض الب

التي  تتطلب العالج مدى الحياة، وفي اطار البحث عن 
تخلصات العالجات البديلة سواء من بعض األدوية أو من مس

بعض االعشاب الطبيعية والتي تتميز بانعدام أو قلة 
االعراض الجانبية وإنها في متناول الجميع فتأتى اهمية 

هذه الدراسة لمعرفه دورفيتامين " د"  وزيت جوز الهند 

كمكمل غذائي لتقليل نسبة السكر. لذلك تهدف الدراسة 
و أهند الى دراسة الدور االيجابي لفيتامين "د" وزيت جوز ال

كالهما معاضد اضطرابات مرض السكرى المستحث تجريبيا 
في الجرذان المهقاء البالغة باستخدام عقار 

الستريبتوزيتوسين، ومعرفه مدي تأثيرهما على قياس 
مستوي السكر والسي بيبتيد في الدم، وكذلك على 

تركيب نسيج الكبد المصاب بالسكري. أظهرت هذه 
كر الدم في الجرذان التي الدراسة زيادة ملحوظة في س

ٌحقنت باألستريبتوسيتوزين، ونقص شديد في معدل السي 

بيبتيد، أما بعد تجريع الحيوانات بزيت جوز الهند أو فيتامين 
 سجلأو كالهما معاً فقد أظهرت النتائج تحسناً ملحوظاً حيث  "د"
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