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Supplementation on Diabetes: An Update

Abstract
Diabetes Mellitus (DM) is a metabolic syndrome with multifactorial etiology 
that has a considerable impact on health and its costs, especially in developing 
countries. It is postulated that oxidative stress plays an important role in the 
secondary complications of diabetes. Antioxidant supplements from the diet are 
considered alternatives for the treatment of DM, with ginger (Zingiber officinale) 
being one of them. Its therapeutic effects have action on insulin sensitivity and 
protect the body from complications caused by diabetes. However, few articles 
synthesize the beneficial effects of administration of Z. officinale on diabetes. For 
this purpose, a bibliographic research was carried out on the scientific production 
of the antidiabetic effect of ginger supplementation. The results show that ginger 
has hypoglycemic potential and reduce diabetic complications and should, 
therefore, be considered in the treatment of this disease.
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Introduction
Diabetes mellitus (DM) represents a heterogeneous group of 
metabolic alterations that present in common hyperglycemia, 
resulting from defects in insulin action, insulin secretion or both 
[1]. According to the American Diabetes Association (ADA) [2], it is 
estimated that the world's population with diabetes is close to 387 
million and reaches 471 million in 2035. Moreover, approximately 
80% of these diabetics are known to live in developing countries, 
where infectious diseases are still at risk, affecting younger age 
groups [2]. Chronic hyperglycemia, a basic characteristic of 
diabetes mellitus, results in oxidative stress [3], which plays an 
important role in the development of secondary complications 
of diabetes, such as heart disease due to atherosclerosis [4] or 
myocardial hypertrophy [5]; systemic arterial hypertension and 
endothelial dysfunction [6]; cataract [7], diabetic retinopathy [8]; 
sexual dysfunction [9]; neurological damage [10] and difficulty in 
wound healing [11]. Despite having new therapeutic modalities 
[12], DM is still considered a challenging disease. The use of 
dietary supplements for the treatment of DM, which has always 
been encouraged by antique physicians and traditional medicine, 
has gained considerable attention from researchers in recent 
years to discover the biopharmaceutical activities of such dietary 
components, naturally rich in various phytochemical components 

[13]. Ginger (Zingiber officinale) is a world-known spice and has 
been used for over 2500 years in traditional Chinese medicine 
for the treatment of respiratory diseases (rhinitis, asthma), 
inflammation (rheumatism), heart disease (hypertension, 
palpitations, cardiopathies), gastrointestinal tract (diarrhea, 
constipation, vomiting, poor digestion) and metabolic diseases 
(diabetes) [1]. The aim of the present article was to present the 
effects of ginger on diabetes and its secondary complications. 
Although several reviews have been written that focus on specific 
aspects of Z. officinale (including anti-cancer effect [14] and anti-
emetic effect [15]), few of them synthesized the beneficial effects 
of Z. officinale administration on diabetes. Thus, we will briefly 
describe the phytochemical properties of Z. officinale as well as 
the possible mechanisms of herb's action on diabetes and the 
associated complications and discuss the latest experimental 
studies/clinical trials available in the scientific literature to 
evaluate the beneficial effects of Z. officinale on diabetes and its 
complications.

Literature Review
Botanical classification and composition
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Zingiber officinale, commonly known as ginger, belongs to 
the Zingiberaceae family that originates in Southeast Asia. 
Z. officinale is an edible rhizomatic herb that is often used 
as seasoning throughout the world. The ginger rhizome is 
elongated, reasonably flattened, and its coloration ranges from 
golden yellow to bright brown, containing longitudinal grooves 
[16]. The literature reports that ginger contains many chemical 
constituents, and that these vary according to the place of origin 
or the form of presentation (dry or fresh form), since the drying 
leads to the alteration of its composition. Ginger can also be 
presented in powdered, crystallized form or in solution, which 
promotes further changes in its composition [17]. The chemical 
components of ginger can be volatile or non-volatile, the latter 
being responsible for the characteristic smell and taste of ginger. 
Among the volatile compounds are sesquiterpene hydrocarbons, 
such as zingiberene (35%), curcumene (18%) and farnesene 
(10%) [16]. The non-volatile compounds give the ginger the spicy 
taste, these being zingerone derivatives, although other non-
volatile substances are also recognized for their pharmacological 
properties, such as gingerols, shogaols and paradols [4,18]. Both 
gingerols and shogaols are very important phenolic components, 
since they have pharmacological properties that are beneficial to 
health [1].

Antidiabetic effects of ginger in experimental 
studies
Experimental models have played important roles in the 
investigation of many therapeutic agents [6,19]. To evaluate the 
antidiabetic effects of Z. officinale, streptozotocin- (STZ) or alloxan-
induced animal models have been extensively studied [7-10]. STZ 
stimulates the production of reactive species, which leads to the 
destruction and disjunction of β (beta) cells from pancreatic islets 
[20]. According to Eleazu et al. [19], STZ-induced animal models 
are able to mimic many of the acute and chronic complications of 
diabetes, besides being easily reproducible. In turn, alloxan has 
specific cytotoxicity for β-cells of the pancreas, causing damage 
to pancreatic islet blood vessels, cell death, and clinical picture 
of type 1 diabetes mellitus [21]. In the following subsections, we 
briefly discuss the antidiabetic effects of Z. officinale which were 
evaluated using various experimental animal models.

Neuroprotective effect
One of the mechanisms involved in neuronal injury in diabetes 
is the increase in the generation of reactive species due to the 
high intracellular concentration of glucose, and lipid peroxidation 
[22]. Oxidative stress results in the depolarization of the internal 
mitochondrial membrane, release of cytochrome C into the 
cytosol and, ultimately, induction of apoptosis by caspase-3 
(CPP32) [23]. Recent studies indicate that the administration of 
ginger showed a neuroprotective effect in STZ-induced diabetic 
rats, probably because the root is a fount of antioxidants, 
including gingerols and shogaols [10,22]. In the study conducted 
by Shanmugam et al. [10], STZ significantly decreased antioxidant 
enzyme levels and increased the level of malondialdehyde (MDA) 
in the mitochondrial fractions of the cerebral cortex, cerebellum, 
hippocampus and hypothalamus of STZ-induced diabetic rats 
compared to controls. Continuous treatment with ethanolic 

extract of ginger (200 mg/kg body weight) for 30 days was able 
to decrease the activity of antioxidant enzymes and helped to 
reduce the level of MDA in different parts of the brain compared 
to STZ-induced diabetic rats untreated [10].

Antiglycant effect
Advanced glycation end products (AGEs) are related to the 
development of several pathologies associated with DM, 
including diabetic cataract (diabetic retinopathy), arthritis, 
atherosclerosis, chronic renal failure, Alzheimer's disease, 
nephropathy and neuropathy [7]. AGEs form covalent bonds 
with proteins present in cells and cause changes in the structure 
and function of cell matrices, basement membranes, and 
vessel wall components. They also interact with AGEs binding 
receptors (RAGE) on the cell surface, leading to pro-inflammatory 
activation [13]. To assess the antiglycant potential of ginger in 
vivo, Saraswat et al. [7] used two different concentrations of 
ginger powder (0.5 or 3%) for two months in STZ-induced diabetic 
cataract. The slit-lamp biomicroscopic examination showed that 
treatment with ginger not only prevented the onset, but also 
helped to decrease the progression of cataract in STZ-induced 
diabetic animals compared to untreated STZ-induced diabetic 
animals. In addition, treatment with ginger also prevented the 
formation of AGEs, such as carboxymethyl-lysine, and reduced 
the stress caused by hyperglycemia in the eye lens compared 
to untreated diabetic animals. Dongare et al. [8] emphasize that 
formation (and accumulation) of AGEs is one of the metabolic 
pathways responsible for the inflammatory response in STZ-
induced diabetic rats. In these, AGE exposure was associated with 
increased levels of tumor necrosis factor-alpha (TNF-α), nuclear 
Kappa B factor (NF-κB) and vascular endothelial growth factor 
(VEGF), and treatment with 6-gingerol for 24 weeks was effective 
in significantly reducing the three parameters. Considering 
that chronic low-grade inflammation is associated with the 
pathogenesis of diabetes, it is likely that the effects of ginger 
extract may be partially attributed to the direct anti-inflammatory 
actions of its polyphenols, resulting from NF-𝜅B signaling and 
TNF-𝛼 suppression [4,8].

Antioxidant effect
Oxidation is a metabolic process that leads to the production of 
energy necessary for the essential activities of cells. However, the 
oxygen metabolism in living cells also induces to the production 
of reactive species [9]. Oxidative stress is the imbalance between 
the production and the removal of reactive oxygen species (ROS), 
associated to the decrease of the antioxidant system. Increased 
oxidative stress contributes substantially to the pathogenesis 
of diabetic complications [13]. Several studies using diabetic 
animal models have shown that ginger extracts may enhance 
the activities of various antioxidant enzymes, such as superoxide 
dismutase (SOD), catalase (CAT) and glutathione peroxidase 
(GPx), and improve glucose transport by the GLUT-4 transporter 
and increase the secretory function of pancreatic β cells [1,10,13]. 
Kota et al. [24] evaluated the dose-dependent effect of ginger in 
STZ-induced diabetic rats on markers of protein and lipid oxidative 
damage and observed a reduction of these in liver and kidney 
after 30 days of treatment.



3© Under License of Creative Commons Attribution 3.0 License         

Vol.6 No.3:13

2018
American Journal of Phytomedicine and Clinical Therapeutics

ISSN 2321-2748 

Effect on carbohydrate metabolism
Researchers speculate that the hypoglycemic activity of ginger 
may be associated with normalization of the activity of enzymes 
that participate in the carbohydrate metabolism [25-27]. Kazeem 
et al. [25] observed that STZ-induced diabetic rats showed 
an increase in the synthesis of the enzymes hexokinase and 
phosphofructokinase, with consequent elevation of hepatic 
glucose production, and that the administration of Z. officinale 
polyphenols was able to normalize the action of these enzymes 
at levels comparable to the control group and to the group of 
diabetic rats treated with glibenclamide. Similar results were 
demonstrated by Ramudu et al. [28]. In addition, the main 
enzymes that control carbohydrate metabolism are α-amylase 
and α-glycosidase. Activation of these enzymes induces 
hyperglycemia. Z. officinale extract was shown to inhibit the 
activities of α-amylase and α-glycosidase in vitro [26].

Androgenic effect
One of the complications of diabetes is infertility or sexual 
dysfunction, known to affect male reproductive organs at various 
levels. Some specialists argue that diabetes-induced infertility 
occurs by overproduction of ROS, and in this way, the ingestion 
of antioxidants could protect cells from the damaging effects 
of oxidative stress by improving sperm quality and increasing 
the efficiency of male reproductive organs [13]. Ghlissi et al. 
[9] evaluated the protective effect of dietary ginger for 30 days 
on the reproductive function of male diabetic rats. Ginger 
supplementation after alloxan treatment resulted in lower 
glycemia levels, increased weight of reproductive organs (testes, 
epididymis, prostate and seminal vesicle), and better sperm 
counts, motility and serum testosterone levels, follicle stimulating 
hormone (FSH) and luteinizing hormone (LH).

Effect on organ morphology
In the clinical condition of diabetes, the liver may decrease in 
weight due to catabolic processes, such as glycogenolysis, lipolysis 
and proteolysis, resulting from lack of insulin in hepatocytes. 
Conversely, the kidney tends to increase weight due to glucose 
overload. These changes may lead to severe microvascular 
complications of the kidney, participating in the pathogenesis of 
diabetic nephropathy [19]. Ramudu et al. [28] observed severe 
degeneration of tubular and glomeruli, focal necrosis of tubules, 
cystic dilatation of tubules and fatty infiltration in diabetic rats. 
In this study, the authors demonstrated that injury to cells 
in the diabetic rats recovered by a 30-day ginger treatment. 
Administration of Z. officinale also repaired pancreatic damage 
caused by STZ, through cell regeneration and subsequent 
stimulation of insulin secretion [29]. In the study of Ilkhanizadeh 
et al. [5], structural changes including moderate fibrosis and 
proliferation of muscle and coronary cells were also detected in 
the hearts of diabetic rats when compared to the hearts of control 
group rats. The authors observed a significant improvement in 
cardiac tissue and biochemical changes in rats treated with ginger 
extract when compared to rats in the control group. Treatment 
with Z. officinale extract reduced arginase I activity and expression 
in the retina of STZ-induced diabetic rats, indicating that the 
herbal may have a promising therapeutic potential for treating 

vascular disorders associated with diabetes. The protective 
effect of ginger appears to result from its antioxidant and anti-
inflammatory properties. Due to antioxidants contained in 
ginger, supplementation increases total antioxidant capacity 
(TAC) and reduces oxidation of lipids and proteins in DM and 
other oxidative stress conditions [13,19].

Effect on metabolic profile
Considering the experimental data, it is evident that ginger 
is effective in regulating glycemia in diabetic rats, as well as 
improving the lipid abnormalities associated with diabetes due 
to the antioxidants present in its composition, such as gingerols 
and shogaols [18,25,30,31]. Kota et al. [24] showed that, when 
administering ginger at different concentrations, such as 0.5%, 1% 
and 5%, in STZ-induced diabetic rats, serum glucose, cholesterol 
and triglycerides levels were reduced in a dose-dependent 
manner.

Antidiabetic effects of ginger in type 2 diabetes
In addition to the various studies that were conducted with Z. 
officinale and/or its constituents in different types of diabetic 
animals, some studies [1,3,4,6,32-35] were also conducted in 
humans with type 2 diabetes to assess the antidiabetic effects of 
ginger. In these studies, the researchers conducted randomized, 
placebo and double-blind clinical trials, evaluating 58, 204, 63, 81, 
45 and 50 patients with type 2 diabetes, and administered 2 grams/
day [32-36] of ginger in capsule, 3 grams/day of ginger powder 
for making tea [1,6,35], or 1.6 grams of ginger in capsule [3,4]. 
At the end of the respective treatment periods (Table 1), several 
authors were able to observe reduced levels of glucose, insulin, 
glycated hemoglobin (HbA1c), homeostasis model assessment 
(HOMA), quantitative insulin sensitivity check (QUICKI), LDL- 
cholesterol, triglycerides, C-reactive protein (CRP), TNF-α, MDA, 
apolipoprotein B (ApoB), and increased paroxonase-1 (PON-1) 
and TAC, when compared to control. The main conclusions of 
these clinical trials [1,3,4,6,32-36] on the efficacy of ginger in 
type 2 diabetic patients are consistent with the results of the 
numerous animal studies discussed above. In addition to these 
results, a recent study also points to the importance of ginger 
in the treatment of symptoms associated with diabetes, such as 
xerostomia [37].

Materials and Methods
This bibliographic research was developed through a search 
on the scientific production of the anti-diabetic effect of ginger 
supplementation. To do so, we analyzed scientific articles 
published in the period from August 2010 to September 2017, 
in three scientific databases: LILACS, PubMed and Scientific 
Electronic Library Online (SciELO). The choice for these databases 
was due to the content of important national and international 
journals. The descriptors used in the database searches were 
"ginger/Zingiber officinale", "Diabetes Mellitus", "hypoglycemic", 
"antidiabetic" combined, in Portuguese, English and Spanish. 
From this initial selection, we found 79 publications.

Inclusion and exclusion criteria
The criteria for screening the articles were to select publications 
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Author Goals Public Type of Test Source Method Results

Mozaffari-
Khosravi et 

al. [1]

To determine the 
effect of ginger powder 

supplementation on 
insulin resistance and 

glycemic indexes in 
patients with type 2 

diabetes. 

Type 2 
diabetic 
patients. 

Clinical, 
randomized, 
double-blind, 

placebo-
controlled 

trial. 

Ginger 
powder in 
capsules. 

Patients were 
categorized 

into 2 groups: 
ginger (GG) and 

placebo (PG). GG 
daily consumed 

3 capsules 
containing 1 gram 

of powdered 
ginger, while 

the other group 
received capsules 

with cellulose, 
both after meals 

for 8 weeks. 

Evaluated 81 patients, all of whom 
used oral hypoglycemic agents. Daily 

consumption of 3 g of ginger in capsules 
decreased FBG, HbA1c, and insulin 

resistance. 

Shidfar et al. 
[3]

To investigate the 
effects of ginger on 
glucose markers, CT, 

MDA, PCR and PON-1 
in patients with type 2 

diabetes mellitus. 

Type 2 
diabetic 

patients who 
did not receive 

insulin, but 
medications 

such as 
metformin, 

glibenclamide 
or both. 

Randomized, 
double-blind, 

placebo 
controlled. 

Ginger 
powder in 
capsules. 

Participants in the 
intervention and 
control groups 

received 3 grams 
of ginger powder 

or placebo 
(lactose) (in 

capsules) daily for 
3 months. 

Evaluated 45 patients. Supplementation 
with 3 grams of ginger in diabetic patients 

for 3 months significantly decreased 
glucose, insulin, insulin resistance, CRP 

and MDA, and significantly increased PON 
and TAC compared to the control group. 

Table 1 Synopsis of the articles. ALP: alkaline phosphatase; ALT: Alanine aminotransferase; APO: Apolipoprotein; AST: aspartate aminotransferase; 
BMI: body mass index; CAT: catalase; DHBA: dihydroxybenzoic acid; FBG: fasting blood glucose; FSH: follicle stimulating hormone; GDH: glutamate 
dehydrogenase; GR: glutathione reductase; GSH: reduced glutathione; GSSG: oxidized glutathione; GPx: glutathione peroxidase; G6PD: glucose-
6-phosphate dehydrogenase; HBA1C: Hemoglobin A1c; HDL: high-density lipoprotein; HOMA: homeostasis model assessment; IL: Interleukin; 
LDH: lactate dehydrogenase; LDL: low density lipoprotein; LH: luteinizing hormone; MDA: malondialdehyde; MDH: malate dehydrogenase; PCNA: 
proliferation cell nuclear antigen; PCR: C-reactive protein; PGE2: Prostaglandin E2; PON-1: paraoxonase-1; ROS: Reactive oxygen species; SDH: 
succinate dehydrogenase; sICAM-1: soluble intercellular adhesion molecule-1; SOD: superoxide dismutase; STZ: Streptozotocin; TAC: total antioxidant 
capacity; TC: total cholesterol; TNF-α: Tumor necrosis factor-α.
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Arablo et al. 
[4]

To evaluate the effect of 
ginger consumption on 
glycemia, lipid profile 

and some inflammatory 
markers in patients with 
type 2 diabetes mellitus. 

Patients 
with type 

2 diabetes, 
treated 

with oral 
hypoglycemic 
agents, HbA1C 
between 7% 

and 10%, BMI 
between 20 

and 35 kg/m2 

Randomized, 
double-blind, 

placebo-
controlled 

Capsule 
containing 

800 mg ginger 
powder 

Participants 
were randomly 
assigned to two 
groups receiving 

ginger or placebo. 
They consumed 

1,600 mg of 
ginger powder 
or wheat flour 
(placebo) (one 
800 mg capsule 

before lunch 
and one 800 mg 
capsule before 

dinner) per day. 
Participants were 

instructed not 
to change their 
usual diet and 

physical activity 
during the study. 
The intervention 
lasted 12 weeks. 

We evaluated 63 patients. Ginger 
supplementation significantly reduced FG, 
HbA1C, insulin, HOMA, triglycerides, total 
cholesterol, CRP and PGE2 concentrations 

when compared to the placebo group. 
There were no significant differences in 
HDL-cholesterol, LDL- cholesterol and 

TNF-α concentrations between the two 
groups. 
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Ilkhanizadeh 
et al. [5]

To investigate the effect 
of ginger extract on 

apolipoproteins A and B, 
hyperhomocysteinemia, 
cathepsin G and leptin 

alterations, as well 
as cardiac fibrosis 

and proliferation of 
cardiac muscle cells 

under hyperglycemic 
conditions in vivo. 

Wistar Rats Experimental, 
randomized Ginger extract 

The rats were 
divided into three 

groups (eight 
animals each): 

control (C), non-
treated diabetic 

(NTD), and ginger 
extract-treated 
diabetic (GETD) 
groups Diabetes 
was induced in 

16 rats by a single 
intraperitoneal 

injection of 
STZ (60 mg/

kg). In addition 
to their regular 
diet, GETD mice 
received daily 

50 mg/kg body 
weight ginger 

extract solution 
intragastric. The 
control and NTD 

groups were 
treated only 
with vehicle 

(water). After 
6 weeks, blood 
was collected 

for biochemical 
analysis and 
dissection of 
the heart for 

histopathological 
analysis. 

Administration of ginger extract 
significantly increased the level of apoA 

compared to the NTD group but remained 
significantly lower than that in group 
C. The amounts of cathepsin G and 

homocysteine ​​in cardiac tissue were lower 
in the GETD group than in the NTD group. 
Treatment with ginger extract decreased 
plasma CRP levels and increased leptin 
levels in relation to the NTD group. The 

GETD group reduced PCNA-positive 
(cardiac myocyte proliferation) indices 
compared to those found in the NTD 

group, but the GETD indices remained 
greater than those in the C group. 

No significant differences were found 
between the tissue injury score of the 

GETD group and group C. 
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Azimi et al. 
[6]

To compare the 
effects of cinnamon, 

cardamom, saffron and 
ginger consumption on 
markers of endothelial 

function and blood 
pressure in diabetic 

patients 

Type 2 
diabetic 
patients, 

overweight 
(BMI ≥ 25 kg/
m²), who did 
not receive 
insulin, but 
medications 

such as 
metformin 

and 
glibenclamide. 

Randomized, 
double-blind, 

placebo- 
controlled. 

 

Powder herbs 

All participants 
went through 

a 3-week 
introductory 

period (run-in) 
to standardize 

the consumption 
of the same tea. 

Participants were 
randomized 

into 4 groups, 
receiving 3 g of 

cinnamon, 3 g of 
cardamom, 1 g of 
saffron or 3 g of 

ginger for 1 week. 
All participants 

received the 
amounts 

indicated for 
three cups of 
tea per day. 
Participants 

in the control 
group received 

three cups of tea 
without any herb. 
The intervention 
lasted 8 weeks. 

204 patients were evaluated. There was 
no significant difference between the 
various medicinal plants in influencing 

blood pressure and serum concentrations 
of sICAM-1. However, consumption 
of saffron and ginger significantly 

reduced sICAM-1 concentrations, and 
consumption of ginger reduced systolic 
blood pressure compared to baseline. 

 

Saraswat et 
al. [7]

Investigate the antigenic 
potential of ginger 

under in vivo conditions 
using the STZ-induced 

diabetic cataract model 
in rats.

Male Wistar 
rats at 2 

months of 
age.

Experimental, 
randomized

Ginger 
powder

Diabetes was 
induced by 

intraperitoneal 
injection of STZ 
and the control 
mice received 

only the vehicle. 
While one part 
of the diabetic 

animals received 
AIN-93 diet, 
another set 

received 0.5 or 
3% ginger in their 
diet for a period 
of two months. 
Progression of 
cataract was 
monitored 
by slit lamp 

biomicroscope. 
At the end of 
two months, 
the animals 

were sacrificed 
to assess non-

enzymatic 
glycation and 

osmotic stress in 
the lens of the 

eye.

The diet with ginger not only delayed the 
onset, but also the progression of cataract 

in diabetic rats. Molecular analyzes 
indicated that the ginger diet significantly 

inhibited the formation of several 
advanced glycation products, including 
carboxymethylisine in the eye lens. In 
addition, ginger also counteracted the 

osmotic stress induced by hyperglycemia 
in the lens of the eye.
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Dongare et 
al. [8]

To investigate the 
efficacy of ginger 
rhizome extract, 

standardized at 5% 
of 6-gingerol, in 

attenuating retinal 
microvascular changes 

in rats with STZ-induced 
diabetes. 

Wistar rats of 
both sexes 

Experimental, 
randomized Ginger extract 

Diabetes was 
induced by 

intraperitoneal 
injection of STZ 
and the control 
mice received 

only the vehicle. 
Diabetic rats were 
randomly divided 

into diabetic 
control group 

(DC) and diabetic 
group receiving 
ginger extract 
(n=15; 30 eyes 
per group). The 

6-gingerol treated 
group received 75 
mg/kg/day. The 

experiment lasted 
24 weeks. 

Oral administration of ginger extract 
resulted in a significant reduction of 

hyperglycemia, as well as attenuation of 
retinal microvascular changes in diabetic 

rats through anti-inflammatory and 
antiangiogenic actions. 

Ghlissi et al. 
[9]

To investigate the 
effects of dietary intake 

of ginger in MDA (as 
an indicator of lipid 

peroxidation), SOD, CAT 
and GPx (antioxidant 

enzymes) in the testes, 
epididymis, prostate 
and seminal vesicular 

organs; at the testicular 
level of AST, ALT, LDH 

and ALP (markers 
of cell damage), 

serum testosterone 
concentration, sperm 

counts and motility and 
glycemia.

Male Wistar 
rats

Experimental, 
randomized

Ginger 
powder

Experimental type 
1 diabetes was 

induced in rats by 
intraperitoneal 

injection of 
alloxan solution. 

Rats were divided 
into three groups 

(8 mice each). 
Control (Control) 

and control 
(Diab) were 

fed a standard 
diet while the 

second diabetic 
group (Diab+Z) 
was fed a diet 
supplemented 
with 3% ginger 
powder for 1 

month.

Dietary supplementation of ginger after 
treatment with aloxane resulted in 

lower serum glucose levels, increased 
body weight (testis, epididymis, prostate 
and seminal vesicle), better sperm and 

motile counts, and increased serum 
testosterone levels, hormones FSH and LH 

when compared to the Diab group. The 
Diab+Z group demonstrated a significant 
improvement in the level of MDA and in 
the activity of antioxidant enzymes (SOD, 

CAT and GPx) in the testis, epididymis, 
prostate and seminal vesicle, as well as 
attenuation of cell injury markers (AST, 
ALT, LDH and ALP) in testicular tissues.
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Shanmugam 
et al. [10]

Investigate the 
neuroprotective effect 
of ginger on oxidative 
damage in the brain 
parts of diabetic rats 

induced by STZ.

Male albino 
Wistar rats 

aged 6 
months.

Experimental, 
randomized

Ethanolic 
extract of 

ginger

Rats were divided 
into 5 groups, 

with 6 rats each. 
Normal control: 

only received 
vehicle solution. 
Treatment with 
ginger: normal 
rats receiving 
ginger extract 

(200 mg/kg body 
weight) for 30 
days. Diabetic 

control: induction 
of diabetes by 
STZ. Diabetics 
treated with 

Ginger: diabetic 
rats receiving 
ginger extract 

(200 mg / kg body 
weight) for 30 
days. Diabetics 

treated with 
Glibenclamide: 

Diabetic rats 
given 600 mcg/kg 
of glibenclamide 

for 30 days.

Treatment with ginger, as well as with 
glibenclamide, reduced glycemia in 
diabetic rats when compared to the 

diabetic control group. 
Treatment with ginger reversed SOD, CAT 
and GPx to normal levels in diabetic rats. 
In addition, there was a reduction of lipid 
peroxidation and an increase in the action 

of GR and GSH after treatment with 
ginger in diabetic rats.

Eleazu et al. 
[19]

To investigate the 
potential for improved 

use of ginger on the 
relative weight of 

altered organs of rats 
with STZ-induced 

diabetes. 

Wistar Rats Experimental, 
randomized 

Ginger 
powder 

The rats in 
diabetic condition 

were divided 
into 2 subgroups 

(groups 2 and 
3), whereas the 

non-diabetic 
group formed 

the first group as 
follows: Group 1: 
Normal rats, who 
received standard 
diet (non-diabetic 

control); Group 
2: Diabetic 

control rats; 
Group 3: Diabetic 

rats treated 
with a diet 

supplemented 
with 10% ginger 
powder for 21 
days. The rats 

were followed for 
this period and 

afterwards were 
anesthetized and 

had liver and 
kidneys collected 

and weighed. 

Rats in group 3 presented reduction of 
glycemia, glycosuria and proteinuria when 

compared to the other groups. Hepatic 
weights of the diabetic rats of groups 
2 and 3 showed a significant decrease 

compared to non-diabetic rats, whereas 
there were no significant differences in 

the kidneys of the diabetic rats of groups 
2, 3 and non-diabetic rats.
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El-Akabawy 
and El-Kholy 

[22]

Investigate 
whether ginger has 

protective effects on 
neuropathological 

changes associated with 
the brain of diabetic 

rats. 

Wistar Rats Experimental, 
randomized 

Ginger 
Powder 

 

The animals 
were randomly 

divided into four 
groups: control, 
control+ginger 
diabetics and 

diabetics +ginger. 
Rats from each 
of these groups 
were subdivided 
into three other 

subgroups in 
which the rats 

were sacrificed at 
4, 6 and 8 weeks 
after the start of 
the experiment. 
In diabetic and 

diabetic+ ginger 
groups, diabetes 
was induced by 
intraperitoneal 

injections of STZ. 
Control and 

diabetic groups 
were fed the 

standard 
technique, while 
control + ginger 
and diabetic + 

ginger mice were 
fed 500 g/kg/day 

of ginger. 

Treatment with ginger significantly 
reduced blood glucose levels compared 

to diabetic rats at all experimental 
times. Ginger supplementation also 
reduced oxidative stress, apoptosis, 
and inflammation. In addition, this 

study revealed that the beneficial effect 
of ginger was also mediated by the 

modulation of the astroglial response 
to injury, reducing the expression of 
acetylcholinesterase and improving 

neurogenesis. 

Kota et al. 
[24]

To evaluate the possible 
protective effects 

of dietary ginger on 
oxidative stress and 
genotoxicity in rats 

induced by STZ.

Male Wistar 
NIN mice, 8-9 
weeks of age 
and weighing 

175 g

Experimental, 
randomized

Ginger 
powder

Rats were 
randomly divided 
into four groups 

of 12 rats per 
group. They 

were divided into 
different control 

groups, untreated 
diabetics and 

diabetics treated 
with 0.5%, 1% 
and 5% ginger 
powder. The 
animals were 
monitored for 
4 weeks after 

administration of 
STZ.

Diabetic rats, whether or not fed with 
ginger, progressed with weight loss. 
However, weight loss was lower in 

diabetic rats fed ginger. There was a 
significant reduction in the glucose levels 

of diabetic rats when compared to the 
diabetic control group, specifically those 

who received a diet of 1% ginger and 
5% ginger. Furthermore, cholesterol and 

triglyceride levels of diabetic rats fed 
ginger were lower than those of diabetics 

in the control group. An increase in 
SOD, CAT and GPx activity was observed 

in the liver of rats fed ginger at 0.5%, 
1% and levels of 5%, diabetic or not. 

SOD activity increased in the kidney of 
diabetics and non-diabetics fed ginger. 
There was a reduction in MDA levels in 
the liver and kidney of rats fed ginger at 
0.5%, 1% and 5%, both in non-diabetics 
and in the diabetic group compared to 
the respective control groups. The DNA 

damage of ginger-fed rats was significantly 
lower than in the control diabetic group. 
There was a significant reduction in the 
formation of micronuclei in the diabetic 

group fed ginger at all levels.
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Kazeem et al. 
[25]

To evaluate the 
hepatoprotective 

effects of polyphenols 
extracted from Zingiber 

officinale in diabetic 
mice induced by STZ.

Wistar Rats Experimental, 
randomized

Extract of 
free and 

bound ginger 
polyphenols.

A total of 40 rats 
(8 normal, 32 

STZ-diabetic rats) 
were used. Rats 
were randomly 

assigned to 
five groups of 
eight animals 
each. Group 1 

comprised normal 
rats that received 
the vehicle alone 
(distilled water) 
and served as 

normal controls; 
Group 2 consisted 

only of STZ-
induced diabetic 

rats; Groups 3 and 
4 comprise STZ-
induced diabetic 

rats receiving 
500 mg/kg of 

free and bound 
Z. officinale 
polyphenol 

extracts, 
respectively. 

Group 5 consisted 
of STZ-induced 

diabetic rats 
receiving 

glibenclamide 
(0.6 mg/kg). 

The extract was 
suspended in 
distilled water 

and administered 
daily for 28 
days using 

orogastric tube. 
After 28 days of 
administration, 

the animals were 
sacrificed.

Groups of diabetic rats treated with 
500 mg/kg free and bound polyphenol 
showed postprandial glucose reduction 
compared to the diabetic control group. 

The animals treated with free polyphenol 
showed a significant reduction in fasting 

glycemia when considering the beginning 
and the end of the treatment. There was 

a significant increase in the activities 
of antioxidant enzymes in the animals 

treated with both polyphenols. Similarly, 
polyphenols normalized the activities of 
some carbohydrate metabolic enzymes 
(hexoquinase and phosphofructokinase) 

in the liver of treated rats and significantly 
reduced liver enzyme activities (ALT and 

AST). In addition, the administration 
of Zingiber officinale polyphenol-free 

extract reduced the imbalance between 
the generation of ROS and the activity of 

antioxidant enzymes in diabetic rats.
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Abdulrazaq 
et al. [27]

To determine the 
efficacy of ginger 

in the treatment of 
diabetes mellitus 

using animal models, 
investigating its effect 
on the major enzymes 

of carbohydrate 
metabolism.

Male Sprague-
Dawley rats

Experimental, 
randomized

Aqueous 
ginger 

extracts

The animals were 
divided into 5 

groups. Group 1 
was composed of 

normal control 
rats. In group 

2 were the 
diabetes-induced 

animals that 
were not treated 

with ginger. 
The animals in 
groups 3 to 5 

were diabetic and 
received different 

oral doses 
of the ginger 
extract (100, 

300, 500 mg/kg, 
respectively) for 

30 days.

Administration of 500 mg/kg ginger 
reduced blood glucose by 68% on 

the 30th day of treatment. This same 
dose was also responsible for the 

significant reduction of kidney weight 
when compared to the control group. 
Administration of ginger increased the 
activity of the enzymes glycoquinase, 

phosphofructokinase and pyruvate kinase 
in diabetic rats.

Ramudu et 
al. [28]

To analyze the 
changes in the 

activity of cytosolic 
and mitochondrial 
enzymes with the 

supplementation of 
ginger in diabetic rats, 
as well as the effects of 
this supplementation 
against renal damage 

induced by STZ.

Male albino 
Wistar rats 

aged 6 months

Experimental, 
randomized

Ethanolic 
extract of 

ginger

Rats were divided 
into 5 groups, 

with 6 rats each. 
Normal control: 

only received 
vehicle solution. 
Treatment with 
ginger: normal 
rats receiving 
ginger extract 

(200 mg/kg body 
weight) for 30 
days. Diabetic 

control: induction 
of diabetes by 
STZ. Diabetics 
treated with 

ginger: diabetic 
rats receiving 
ginger extract 

(200 mg/kg body 
weight) for 30 
days. Diabetics 

treated with 
Glibenclamide: 

Diabetic rats 
given 600 mcg/kg 
of glibenclamide 

for 30 days.

Treatment with ginger for 30 days 
reversed the activity of G6PD, SDH, MDH 

and GDH to normal levels. Glomerular 
and tubular lesions of diabetic rats were 

recovered after treatment with ginger 
extract.
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Lamuchi-Deli 
et al. [30]

To determine the effects 
of the hydroalcoholic 
extract of Z. officinale 

on the activity and 
expression of arginase I 
in the retina of diabetic 

rats induced by STZ 

Male Wistar 
rats 

Experimental, 
randomized  

Rats (16) were 
randomly 

assigned to four 
experimental 
groups. The 

untreated healthy 
and diabetic 

controls received 
1.5 mL/kg of 

distilled water. 
Treated diabetic 
rats received 200 
and 400 mg/kg Z. 
officinale extract 

dissolved in 
distilled water 
(1.5 mL/kg). 

Glucose concentration was significantly 
decreased in diabetic rats treated with 
the extract as compared to untreated 
diabetic controls. Treatment with 400 

mg/kg extract reduced the activity and 
expression of arginase I. 

Shalaby and 
Saifan [31]

To evaluate some 
pharmacological effects 
of the aqueous extracts 
of cinnamon and ginger 

in diabetic obese rats 
and to elucidate the 

possible mechanisms. 

Male Sprague-
Dawley rats 

Experimental, 
randomized 

Aqueous 
extracts of 
ginger and 
cinnamon 

Forty-two rats 
were randomized 
in 6 groups of 7 
rats each. Group 
1 was negative 

control (normal) 
and the other 5 

groups were fed a 
high- fat diet for 4 

weeks 
to induce obesity. 
Obese rats were 
thrashed up with 

diabetics 
by subcutaneous 

injection of 
aloxane (120 mg/

kg) for 5 days. 
Group 2 was 

maintained obese 
diabetic (positive 

control) and 
groups 3, 4, 5 and 

6 received oral 
cinnamon extract 
at doses 200 and 
400 mg/kg and 

ginger extract at 
the same doses, 

respectively, for 6 
weeks. 

The extracts significantly reduced body 
weight and body fat mass; normalized 

serum levels of liver enzymes; improved 
lipid profile; led to decreased glycemia 
and leptin and increased serum insulin 

levels in obese diabetic rats. Both 
extracts also increased the activity of the 

antioxidant enzymes of the kidneys. 
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Mahluji et al. 
[32]

To investigate the 
effects of daily ginger 

intake on fasting 
glycemia levels, HbA1c, 
lipid profile and insulin 

sensitivity of type 2 
diabetic patients over a 

2-month period.

Type 2 
diabetic 

patients with 
a mean BMI 

of 29.5 kg/m², 
with no blood 

pressure 
abnormalities 
in the last 2 
years Type 
2 diabetic 

patients with 
a mean BMI 

of 29.5 kg/m², 
with no blood 

pressure 
abnormalities 
in the last 2 

years.

Randomized, 
double-blind, 

placebo 
controlled.

Capsule 
containing 
1 g ginger 
powder.

Patients were 
allocated into 
two groups. 

Each individual 
received a 
ginger or 

placebo capsule 
(cornstarch) twice 
daily immediately 

after lunch and 
dinner for 8 

weeks. Subjects 
were instructed 
to maintain their 
diet and physical 

activity during 
the intervention. 
All patients were 

instructed to 
maintain the 
consumption 
of their usual 

medicines, 
according to 
the medical 
orientation.

Fifty-five patients were evaluated. Ginger 
supplementation was able to reduce 

insulin, LDL-cholesterol, triglycerides, and 
HOMA levels compared to the placebo 

group. However, there were no significant 
changes in fasting glycemia and total 

cholesterol between groups.

Mahluji et al. 
[33]

To evaluate the 
effects of ginger on 

proinflammatory 
cytokines (IL-6 and 

TNF-α) and the acute 
phase protein CRP in 

type 2 diabetic patients.

Type 2 
diabetic 

patients who 
did not receive 

insulin.

Randomized, 
double-blind, 

placebo-
controlled.

Capsule 
containing 
1 g ginger 
powder.

All patients were 
randomized into 
two groups of 32 
subjects each to 
receive either a 

ginger or placebo 
capsule (control 
group) twice a 
day soon after 

lunch and dinner 
for 8 weeks. 

Patients were 
instructed to 

maintain their 
diet and physical 

activity during 
the intervention, 

in addition to 
maintaining the 

consumption 
of their usual 
medications, 
according to 
the medical 
orientation.

Fifty-five patients were evaluated. Ginger 
supplementation significantly reduced 
levels of TNF-α, IL-6 and CRP compared 
to the baseline. In addition, covariance 

analysis showed that the group receiving 
ginger supplementation significantly 

reduced TNF-α and CRP concentrations 
compared to the control group. There 

were no significant changes in IL-6.
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Khandouzi et 
al. [34]

To evaluate the effects 
of ginger powder 

supplementation on 
serum levels of FBG, 

HbA1c, apo B, apo AI, 
Apo B/Apo AI and MDA 

in type 2 diabetics. 

Adult diabetic 
patients who 
were not on 

insulin. 

Clinical, 
randomized, 
double-blind, 

placebo-
controlled 

trial 

Capsule 
containing 
2 g ginger 
powder 

A total of 41 
type 2 diabetic 
patients were 

randomly 
assigned to either 
ginger or placebo 

groups (22 in 
the ginger group 

and 19 in the 
control group) 

and received 2 g/
day of ginger or 
lactose powder 

supplementation 
as placebo for 12 

weeks. 

Ginger supplementation significantly 
reduced the levels of FBG, HbA1c, Apo 
B, Apo B/Apo AI and MDA, as well as 

increasing the level of Apo AI compared 
to the baseline. Meanwhile, levels of FBG, 
Apo B, Apo B/Apo AI and MDA increased, 

and Apo AI decreased in the placebo 
group during the study. 

Azimi et al. 
[35]

To compare the 
beneficial effects of 

cinnamon, cardamom, 
saffron and ginger 

on markers of fasting 
glycemia, lipid profile, 

oxidative stress and 
inflammatory mediators 
in patients with type 2 

diabetes. 

Type 2 
diabetic 
patients, 

overweight 
(BMI ≥ 25 kg/
m²), who did 
not receive 
insulin, but 
medications 

such as 
metformin 

and 
glibenclamide. 

Randomized 
clinical trial 

parallel 
Powder herbs 

All participants 
went through 

a 3-week 
introductory 

period (run-in) 
to standardize 

the consumption 
of the same tea. 

Participants were 
randomized into 4 
groups, receiving 
3 g of cinnamon, 
3 g of cardamom, 

1 g of saffron 
or 3 g of ginger 

for 8 weeks. 
All participants 

received the 
amounts 

indicated for 
three cups of 
tea per day. 
Participants 

in the control 
group received 

three cups of tea 
without any herb. 

204 patients were evaluated. 
Supplementation with cinnamon, 
cardamom, ginger or saffron for 8 

weeks had a significant effect on total 
cholesterol, LDL and HDL compared to the 
control group. However, no intervention 

had any effect on glycemic control, 
inflammation and oxidative stress. In 
the intra-group comparison, ginger 

supplementation significantly decreased 
F2-isoprostane concentration and CRP 

levels. 

Arzati et al. 
[36]

To determine the effect 
of ginger consumption 

on glycemia, HbA1c and 
lipid profile in patients 
with type 2 diabetes. 

Patients 
with type 

2 diabetes, 
treated 

with oral 
hypoglycemic 
and with BMI 
between 18.5 
and 35 kg/m2. 

Randomized, 
double-blind, 

placebo-
controlled 

Ginger 
powder in 
capsules. 

Participants in the 
intervention and 
control groups 

received 2 grams 
of ginger powder 
or placebo (wheat 

flour) (two 500 
mg capsules 
were taken 

before lunch and 
2 before dinner) 

daily for 10 
weeks. 

Oral ginger supplementation decreased 
blood glucose levels, HbA1C and LDL/HDL 

ratio. 
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Mardani et 
al. [37]

To examine the effect 
of ginger spray on 

reducing dry mouth in 
patients with type 2 

diabetes. 

Patients 
with type 2 

diabetes with 
xerostomia 
complaint. 

Clinical trial 

Oral spray 
containing 
1/3 ginger 

extract. 

Each patient (n = 
20) was evaluated 
at three different 

times (before 
treatment, after 
treatment with 

placebo and 
after using the 
ginger spray). 

The Schirmer test 
was performed 
to measure the 

saliva flow in 
patients. 

There was a significant increase in the 
amount of saliva produced after using the 

ginger spray. 

Sani et al. 
[38]

To evaluate the 
antioxidant and 

antidiabetic effects of 
melam gel, ginger and 

their combination. 

Sprague-
Dawley Mice 

Experimental, 
randomized 

Ginger and 
honey extract 
from Malaysia 

60 rats were 
divided into 2 

groups consisting 
of diabetic and 

non-diabetic 
rats. Diabetes 

was induced with 
intramuscular STZ 
(55 mg/kg body 

weight). Each 
group was further 

divided into 4 
smaller groups 

according to the 
supplements 

given: distilled 
water, honey (2 g/
kg body weight), 
ginger (60 mg/kg 
body weight) and 

honey + ginger 
(2 g/kg of body 
weight of honey 
+ 60 mg/kg body 
weight of ginger). 
Body weight and 

glucose levels 
were recorded 
weekly, while 
orbital sinus 
blood was 

obtained after 
3 weeks of 

supplementation 
to assess the 

metabolic profile: 
glucose, TG, SOD, 

CAT, GPx, GSH, 
GSSG and MDA. 

Treatments of diabetic rats with honey, 
ginger or their combination did not 

significantly reduce glucose levels when 
compared to the diabetic control group. 
There was a significant reduction of TG 
in the diabetic group that received both 

honey and ginger. The activity of the SOD 
enzyme significantly decreased in ginger 

treated diabetic rats and the combination 
of honey + ginger compared to normal 
rats and the diabetic control group. The 
treatment of diabetic rats with ginger 
honey, ginger and their combination 

managed to cause a significant reduction 
in CAT activity when compared to the 
control group and the normal control 

group. 
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Ahmadi et al. 
[40]

To assess the effects 
of ginger and 

glibenclamide on 
the metabolites of 

DHBA (oxidative stress 
indicators) in diabetic 

rats. 

Male Wistar 
rats 

Experimental, 
randomized

Ginger 
ethanolic 

extract 

The rats were 
divided into five 
groups, six rats 

each, and treated 
as follows: 

Group 1: Normal 
control receiving 
saline; Group 2: 
control receiving 

Dimethylsulfoxide 
(as solvent of 

glibenclamide); 
Group 3: Diabetic 
control receiving 

STZ (50 mg / 
kg); Group 4: 

diabetics + ginger 
extract: this group 

received 200 
mg/kg ethanolic 
extract of ginger 
intraperitoneally 

for 30 days. 
Group 5 diabetic 

rats received 
glibenclamide 

(0.5 m/kg).

After 30 days, supplementation of 
ethanolic ginger extract with diabetic rats 
resulted in a more significant decrease in 
2,3-DHBA and 2,5-DHBA levels than did 

diabetic rats receiving glibenclamide. 
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Elkirdasy et 
al. [41]

To investigate the 
effects of green tea 

and/or ginger extracts 
on hematological and 
immunobiochemical 

profiles in rabbits 
induced by Aloxan 

Adult male 
rabbits 

Experimental, 
randomized 

Ginger extract 
and green tea 

extract. 

Fifty adult male 
rabbits were 

divided into five 
experimental 
groups, with 

10 rabbits 
each: Group 1 
(G1): (control 

group), normal 
animals without 

treatment 
(standard); Group 

2 (G2): group 
of diabetics 

(aloxan-induced 
diabetes) with no 
treatment; Group 

3 (G3): diabetic 
animals treated 
with green tea 
extract; Group 
4 (G4): diabetic 
animals treated 

with ginger 
extract; Group 
5 (G5): diabetic 
animals treated 
with combined 
extract of green 
tea and ginger. 
Aqueous green 

tea extract and/or 
ginger was given 

orally (gastric 
tube) daily at a 

dose of 1 mL/100 
mg body weight 
for a period of 3 
weeks. Control 
groups (normal 

and diabetic) 
received the 
same volume 

of isotonic NaCl 
solution. 

G4 was reduced in triglyceride levels 
compared to G1 and G2. LDL- cholesterol 
level was reduced when diabetic rabbits 
were treated with ginger compared to 
G2. There was improvement in fasting 

glycemia in G4 compared to groups 1 and 
2, however the glucose concentration 

was still higher than that of G1 and 
G2. In addition, there was a reduction 
in lipid peroxidation, TC elevation and 

reduction of glutathione, CRP and 
fibrinogen concentration in groups 3,4 

and 5 compared to G2. The analysis 
also revealed an immune stimulating 

effect and improvement of parameters 
indicative of hematological disorders in 
rabbits with alloxan-induced diabetes. 

 

that evaluated the anti-diabetic action of ginger in diabetic-
induced animal models and/or human diabetic patients. In this 
way, scientific articles available as full article was considered, 
regardless of the language. Reviews, comments, review article, 
and other texts dealing with only the chemical part of the plant or 
dealing with other diseases or complications other than Diabetes 
Mellitus and diabetic complications were discarded. It is worth 

mentioning that only the articles repeated in the databases were 
counted once, since of the 80 articles found in the databases, 1 
publication was eliminated because it was duplicitous.

Search, select and analyze procedures
The analysis was performed in three stages. Firstly, the title of 
the 79 papers was read, selecting papers that included the term 
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Zingiber officinale or related terms, such as “ginger”, “gengibre” 
and “jengibre”. In this stage, 27 articles were excluded, as they 
did not fit the scope of the research, remaining 52 articles. These 
articles were analyzed by reading the Abstract, and those who 
mentioned some type of anti-diabetic effect after the use of 
ginger were chosen. Thus, 25 articles were eliminated, remaining 
27, which were read integrally, in order to elect those who 
evaluated the therapeutic potential of the use of Z. officinale 
against Diabetes Mellitus or its complications. Having established 
and applied inclusion and exclusion criteria, the scope of this 
review consisted of 27 articles from the Pubmed database, no 
articles from the SciELO database and none from LILACS.

Results
From the application of the inclusion and exclusion criteria, the 
full text of the 27 articles was read. Table 1 shows the synopsis 
of articles.

Discussion
Diabetes Mellitus is a chronic and inflammatory disease, 
characterized by chronic hyperglycemia associated with ROS 
generation, oxidative stress and lipid peroxidation, and subsequent 
macro and microvascular complications [20]. Dietary antioxidants 
are among the most appropriate therapeutic modalities in the 
prevention of diabetic complications through interaction with 
oxidative stress [13]. Z. officinale contains several phytochemical 
constituents that have been shown to have antioxidant properties 
[13]. These compounds combat lipid peroxidation and improve 
the ability of antioxidant enzymes in the body. Several studies 

in animal models and in diabetic humans have confirmed that 
ginger extracts can enhance the activities of various antioxidant 
enzymes [22,25,34,38]. Contrary to what was described by most 
studies, Azimi et al. [35] did not observe the effect of ginger 
therapy on glycemic control, inflammation and oxidative stress 
in diabetic patients, probably due to the large sample size and 
interference of the participants' eating habits over intervention. 
Thus, it is important to further investigate the issue, considering 
the interaction between nutrients, the age of patients, and other 
dosages and times of supplementation. Moreover, it is necessary 
to highlight the absence of national studies on the subject in 
recent years. In this context, exploring biodiversity can contribute 
to the use of medicinal plants as an essential area in the country, 
considering that there is economic potential in the Brazilian flora 
[39-41].

Conclusion
Although several therapeutic modalities have been investigated 
to combat DM, some dietary supplements are considered 
to be effective alternatives for treating diabetes and clinical 
changes resulting from this disease. Ginger has been shown 
to have the potential to reduce diabetes and its complications 
through interaction with molecular targets including inhibition 
of various transcription pathways, inflammatory mediators, lipid 
peroxidation, carbohydrate metabolizing enzymes, and activation 
of the antioxidant enzyme capacity. We have documented the 
main findings of the publications that were conducted with Z. 
officinale in the last 5 years. So, we conclude that Z. officinale 
has the potential to treat diabetes, and we suggest that it be 
recommended in the regular dietary use of diabetic patients.
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