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Abstract

Diabetes is a disorder affecting various-aged humans and which can with time cause serious problems for the
patient. Medicinal plants are known for their hypoglycemic effects; and among which is ginger (Zingiber
officinale) known also for its culinary uses. This study, therefore, was undertaken to evaluate the histological
effect of 21-day treatment of aqueous ginger extract used at 500 mg / kg BW on female diabetic rats. Fifteen
female albino rats were divided into three groups; Group I: control, Group II: non-treated diabetic, and Group III:
ginger extract-treated diabetic rats. The ginger extract-treated diabetic group received the daily dose orally for
three weeks. Results show that organ weight was not significantly changed. Light microscopic examination of
5pm sections of extract-treated Kidney and Lung of the diabetic rats revealed approximately normal histological
structure compared with the untreated ones. The normal appearance of glomeruli and alveoli as well as the normal
alveolar wall assumed the ameliorative effect ginger aqueous extract could have on kidney and lung of diabetic rats.
These results indicated that this dose of ginger extract may be effective in the treatment of diabetic rats.
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1. Introduction

Ginger (Zingiber officinale) is a member of the family Zingiberaceae. It is used worldwide as a flavoring agent,
garnish or spice in addition to its properties as a food preservative agent (Adeniyi and Sanusi, 2014). It contains 3-6%
ash, 3-6% crude fiber, 6-8 % fatty acids and triglycerides, 9% protein and free amino acids, and approximately 50%
carbohydrates (Tang and Eisenbrand, 1992). It contains also essential micronutrients such as copper, magnesium,
silicon, potassium and manganese (Adel and Prakash, 2010). It has therefore both culinary and medicinal purposes
(Grant, 2000). Research indicated the beneficial effects of ginger as anti nausea, anti microbial (Portnoi et al.,
2003), anti pyretic (Suekawa et al., 1984), analgesic, anti inflammatory, hypoglycemic, anti ulcer, antiemetic,
cardio tonic, anti hypertensive , hypolipidemic, and anti platelet aggregation in laboratory animals (Ojewole, 2006;
Al-Amin et al., 2006).

Many studies reported the hypoglycemic effect of different forms of ginger in both human subjects and laboratory
animals. Examples included the use of aqueous extract in alloxan-induced diabetic rats (Jaftri et al., 2011) and
6-gingerol or aqueous ginger extract in STZ-induced diabetic rats (Abdulrazaq et al., 2012; Sukalingam et al.,
2013).

Ginger was proved more potent renoprotective agent in both acute and chronic renal failure(Mahmoud et al., 2012;
Swaroopa, 2013). There are few studies concerning the effect of extracts obtained from this plant alone on lungs
and kidney. Therefore, in this study, we tried to investigate and evaluate the histological effect of ginger aqueous
extract (500 mg /kg BW) on these organs in laboratory diabetic- and non-diabetic- rats.
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2. Method
2.1 Experimental Procedures

The rhizomes of ginger were purchased from a local market in Amman. The study was approved by the Institutional
Review Board of Al-Balga Applied University. The extract was prepared from 30 g powder of cleaned dried grinded
plant refluxed at room temperature with 100 ml of hot water at 150 rpm for two weeks. Further steps were done to get
extract with a concentraion of 1g/ml taking in consideration the starting weight of the plant. The method illustrated by
Elshater et al., (2009) was used to prepare the extract. Fifteen healthy adult female albino rats were purchased from
the faculty of medicine, University of Jordan. The rats were weighed and randomly divided into three groups
containing five rats each: Group I: control, Group II: non-treated diabetic, and Group III: ginger extract-treated
diabetic rats. The rats were fastened overnight, then alloxan induced diabetes was obtained by intraperitoneal
injection of alloxan monohydrate (Sigma, St. Louis, MO, USA) dissolved in distilled water with a dose of 65 mg/kg
BW (Al-logmani and Zari, 2011). After induction of diabetes, the rats in group III were treated with ginger aqueous
extract orally for 21 days. The plant extract was administered as shown in Table 1.

2.2 Histopathological examination

After 21 days from the beginning of the experiment, the rats were weighed, sacrificed and dissected. Then the
Lungs and kidneys were removed, cleaned, weighed and immediately small pieces of them were taken, fixed in
10% buffered formaldehyde solution and stored until performing light microscopy technique. Relative organ
weights were computed as follows (Bashir et al., 2015): Relative organ weight= organ weight (g)/body weight (g)
x 100. The fixed organs were examined by histopathological method. The light microscopy involves preparation
of 5um sections stained with hematoxylin and eosin stain and finally the sections were examined under
compound light microscope with 400X magnification. The procedure used in light microscopy is described in
earlier in literature (Al-Qudah, 2016; Al-Qudah et al., 2016).

2.3 Statistical analyses:

Data were expressed as mean + standard deviation. The differences were considered to be significant when P
value was <0.05.

3. Results

The relative kidney and lung weight of rats were not significantly (p>0.05) different from those of control at the
examined extract dose (Table 2). The histopathological examination illustrated the ameliorative effect of ginger
aqueous extract on kidney of diabetic rats compared with the control (Figure 1). Figure la shows the normal
architecture of kidney in control rats; normal glomerulus as well as normal proximal and distal tubules. In
contrast Figure 1b demonstrates the abnormal histopathological changes in the kidney tissue of diabetic rats
including abnormal glomerulus, congestion and necrosis of proximal and distal tubules of the nephron. These
histopathological changes were approximately normalized when the diabetic rats were treated with the extract
compared with the control (Figure 1c). The glomerulus was found approximately normal as was the proximal
and distal tubules.

Table 1. Experimental design: Oral administrations of ginger aqueous extract to different groups of adult female
albino rats

Duration Organ studied Experimental group Number of rats  Extract dose

21 days Kidney (K), 1 five Females Control
Lungs (L)
21 days K,L I five Females Untreated diabetic rats:

l.injected with 65 mg/kg BW of alloxan;
2. received only distilled water.

21 days K,L I five Females Diabetic:
l.injected with 65 mg/kg BW of alloxan;

2.recieveed ginger Dose of 500mg /kg BW
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Table 2. Weight of kidney and lungs of rats treated with ginger aqueous extract. The results were expressed as

means =+ standard deviation (S.D)

Groups Kidney (g)
Group I: Non-diabetic Control (n = 5) 1.60+ 0.16
Group II: Diabetic (n=5) 1.54+0.18
Group III: Diabetic + Dose 500 mg/kg B.W (n=5) 1.60+0.25

Abnormal histological changes in lung of diabetic rats (Figure 2 b) such as thickening in the wall of alveoli and
congestion were observed in this study compared with the control (Figure 2a).These changes were approximately
diminished when the diabetic rats were treated with the extract (Figure 2¢) indicating that the ginger aqueous
extract at 500 mg/kg improves the lung condition, represented in its good effect on the alveoli and its wall as

compared with the control.

The results presented in figure 1 and figure 2 represent the results found from all rats.

Figure 1. Photomicrograph of nephron parts in rats kidney tissue. a. section of normal structure of kidney from
control rat. G: glomeulus, P: proximal tubule, D: distal tubule. (H&E) stain, 400x. b. section of abnormal
histopathological structure of kidney from diabetic rat. C: congestion, G: abnormal glomerulus, N: necrosis of
proximal and distal tubules. (H&E) stain, 400x. c. section of histological structure of kidney from rat treated with

500mg/kg BW of extract. G: normal glomerulus (H&E) stain, 400x
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Figure 2. Histopathological investigation of Lung sections of rats. a. control rat with normal lung structures. A:
Alveolus. (H&E) stain, 400x. b. diabetic rat with histolpathological changes in the lung structure. A: alveolus,
Arrow: thick wall of alveolus. (H&E) stain, 400x. ¢. diabetic rat treated with 500 mg/kg BW extract with
approximately normal structure of lung. A: normal alveolus, Arrow: normal wall of alveolus. (H&E) stain, 400x

4. Discussion

The results of the present study revealed that oral treatment of rats with ginger aqueous extract at 500mg/kg has
normalized the histological structure of kidney. This is in agreement with the study of Rafieian-Kopaei and Nasri
(2013), in which sever tubular damage in kidney as well as degeneration of the renal cells induced by gentamicin
was reduced Tzeng et al. (2013) treated diabetic rats orally with ginger for 8 weeks and found ameliorative effects
on glomerulus and in reducing renal dysfunction and hyperglycemia. In addition, it was reported that ethanolic
extract of ginger has therapeutic potential against carbon tetrachloride induced renal injury in rats by normalizing
the kidney histopathological structure, and thus improved kidney functions (Hamed and El-Rigal, 2012).

However, the diminishing of abnormal histological changes in treated rats lung is disagree with other studies on
rats, in which 500mg/kg ginger was found to be slightly toxic when administrated intraperitoneally for 28 days,
and where investigation was undertaken for haematological parameter, liver and lung tissues (Al-Nageeb et al.,
2003). Adding to that, administration of 50 mg ginger / Kg intraperitoneally in rats was safe while 500 mg / kg
caused a thickened alveolar walls and RBCs aggregating in some alveoli (Al-Nageeb et al., 2003). On the other
hand, ginger was reported to have anti inflammatory property and contains B2 agonist components which makes it
benefit in improving lung function and in treating asthma (Elbadri et al., 2011). Owing to its leukotriene inhibiting
property, that some studies suggested the potential use of ginger for asthma attacks treatment (Sirvastava and
Mustafa, 1992).

Oral or intraperitoneal routes of administration of methanolic or aqueous ginger extracts were used in animal
toxicological studies to determine the acute toxicity (Salim, 2014). The oral LD50 in mice was 10.25 g/kg for
methanolic extract, whereas it was 11.75 g/kg for aqueous extract (Shalaby and Hamowieh, 2010). When using
ethanolic extract that was administrated intraperitoneally, the LD50 was 1551 mg/kg (Ojewwole, 2006). A single
dose of ginger caused changes in cardiac tissue and severe hypotension in a rat model at 2500 mg/kg (Elkhishin
and Awwad, 2009). Concerning toxicity of repeated dose in rats, Rong et al. (2009) examined the toxicity of 35
days oral administration of powdered ginger, and reported that up to 2g/kg was considered safe for both male and
female on the general condition or heamatological parameters.

In Conclusion, daily oral administration of aqueous ginger extract at 500 mg/kg body weight for 3 weeks could be
safe as indicated for albino rats. The results showed that ginger plant seems to have potential in treatment of lung
and kidney of diabetic rats;.a finding that could be highly beneficial and further explored in diabetic humans.
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