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~— ABSTRACT

the available hypoglycemic products.

patients.
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Background. The growing tendency toward the adulteration of hypoglycemic products in the market to
increase the seller’s profits, the increased promotions of such products by unscrupulous promoters, and the
higher rate of consumption by diabetic patients in the community all of these represent an alarm for serious
health problems that could be fatal and have a potential threat to public health when using them.

Aim. This review aims to attract the attention of the researchers to the hazardous clinical outcomes of
adulterated hypoglycemic products and encourage them to do further studies analyzing the compositions of

Results. Based on the obtained data from the latest studies, the available hypoglycemic products have
undeclared and banned anti-diabetic agents that lead to serious side effects.

Conclusion. The popularity and abundance of adulterated hypoglycemic products in the market that are
claimed to be effective for type 2 diabetes mellitus (Ty2DM) are hazardous to public health and have
significant clinical outcomes due to their undeclared anti-diabetic agents which could be lethal to diabetic

)
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INTRODUCTION

Drug adulteration is one of the serious public health
problems, It is defined as a process of intentionally add-
ing active ingredients to adulterate the original drug
[1]. The pharmacological actions may be enhanced or
masked after the adulteration or may result in a more
potent drug to enhance the trade income in the mar-
keting of drugs. The adulterated products mean they
fail to meet legal standards [2-5]. Furthermore, many
adulterants are not intentionally admitted unless they
are well controlled by nationalized regulations of health
and food [6].

In the last decades, the consumption of adulterated
products has increased mainly due to economic issues,
the marketing sellers promote the products as dietary
supplements or herbal products of plant origin [7-9].
This growing tendency toward adulteration represents
an alarm for serious health risks to consumers. The big-
gest problem is using adulterated products for treating
some chronic diseases including diabetes mellitus [10].

Anti-diabetic agents such as biguanide, sulfonylure-
as, and thiazolidinediones are considered major groups
for treating Type 2 diabetes mellitus (Ty2DM) [11]. De-
spite the effectiveness of anti-diabetics, many patients
used to take hypoglycemic products marked to treat
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diabetes as an alternative or supplemental therapy. The
popularity of hypoglycemic products is due to their
convenience, readily accessible, and supposed to be
harmless [12]. Adulteration of such hypoglycemic prod-
ucts with different illegal agents, including undeclared
pharmaceuticals or synthetic drugs has been reported
[13]. High consumption of illegal hypoglycemic prod-
ucts could lead to potential threats to public health and
significant morbidity even with mortality.

Nowadays, the market is filled with many products,
and the promoters claim they as effective in treating
diabetes. Most hypoglycemic products with unknown
composition, which may contain certain types of an-
ti-diabetic agents. Nevertheless, a detailed study of in-
vestigating these products is lacking. Therefore, the
purpose of this review is to invite researchers to con-
duct further studies on the adulteration of hypoglyce-
mic products and increase the awareness of using adul-
terated hypoglycemic products in treating diabetes by
providing insights into their clinical outcomes. Google
Scholar, PubMed, and Cochrane Library were explored
by applying the main topic relevant keywords to consid-
er articles that meet our selection criteria up to Novem-
ber 2023.

ADULTERATION OF HYPOGLYCEMIC
PRODUCTS

Although the effectiveness of the available synthetic
anti-diabetic agents for treating Ty2DM, natural prod-
ucts (NP) have made large contributions to drug re-
search and development for a long time [14]. Further-
more, some Chinese herbal products have been used to
treat Ty2DM since ancient times and provide inspira-
tion for recent research on anti-diabetic agents [15].
Additionally, many of the marketed dietary supple-
ments (DSs) are widespread globally because they can
be sold without a medical prescription and thus, they
are sold outside the pharmacies as well [16]. These DSs
also may be used as hypoglycemic products to treat
Ty2DM. The term composition refers to the fact that
DSs should contain nutrients such as minerals, vitamins,
proteins, lipids, fibers, and carbohydrates. However,
the compositions of DSs have changed because of ad-
vances in the knowledge of the nutrition field and re-
sponse to the demand of consumers [17]. Currently,
DSs may contain herbal products and other new nutrients
which may provide threats to individual health [18].

Unfortunately, studies have reported the adultera-
tion of NP and DSs with different synthetic drugs or
their analogs, pharmaceutical adulterants include cer-
tain types of anti-diabetics agents [13,19-21]. Synthetic
anti-diabetics such as metformin, rosiglitazone, and
glibenclamide had been usually detected in NP or DSs
without labeling [22], in addition to other adulterated
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anti-diabetic agents as shown in Table 1. Due to their
availability, affordable price, and efficacy, these anti-di-
abetics are most likely to be added to NP or herbal
medicines and DSs for hypoglycemic actions [23].

Sadly, adulteration can be done by using more than
one anti-diabetic agent, thus producing more serious
adverse effects. For example, some hypoglycemic prod-
ucts were adulterated with two anti-diabetic agents
such as pioglitazone and glibenclamide simultaneously
[24]. Furthermore, up to four adulterated anti-diabetic
agents had been recognized within the same hypogly-
cemic product which could bring more critical health
issues [12].

TABLE 1. Shows the most common adulterated anti-diabetics
and their frequency that had been detected in some illegal
Chinese hypoglycemic products [12]

Adulterated anti-diabetics Frequency
Glibenclamide 76%
Phenformin 62%
Metformin 21%
Rosiglitazone 21%
Gliclazide 7%
Glimepiride 7%
Nateglinide 3%
Rapeglanide 3%

CAUSES OF DRUG ADULTERATION

Some of the most important causes of intentional
adulteration are economic issues and increasing profits
of the manufacturers, these are associated with the
global trade of hypoglycemic products. Adulteration in-
cludes the addition of illegal pharmaceutical products
because unscrupulous manufacturers tend to increase
the effect of adulterated products [25]. For some mar-
ket products, hypoglycemics for example, consumers
try to stop using such products if they do not get any
initial effects. In contrast, if hypoglycemic products
achieve the desired results, more products are likely to
be sold, thus increasing the seller’s income [25-27].

Clinical importance of the impact of adulterated
hypoglycemic products on public health

Adulteration of hypoglycemic products with unde-
clared anti-diabetic agents could potentially have a bad
impact on public health that requires attention. Hypo-
glycemia is a commonly encountered side effect and it
is largely associated with sulfonylureas (such as gliben-
clamide, gliclazide, and glimiperide) [28]. These anti-di-
abetic drugs were largely detected in many hypoglyce-
mic products. Another critical side effect was lactic
acidosis which was associated with biguanides (such as
phenformin and metformin) this resulted in a high mor-
tality rate of about fifty percent [29]. The high rate of
mortality that occurred with phenformin due to its
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lactic acidosis effect, caused it to withdraw from the
market in many countries [29]. In spite of the ban of
phenformin, it is still available from different sources
such as some of the adulterated Chinese hypoglycemic
products [12]. Additionally, heart failure associated with
thiazolidinediones (such as rosiglitazone) was also de-
tected in adulterated hypoglycemic products which is
another example of a banned drug in the market [30].

Gastrointestinal adverse reactions (including nau-
sea, anorexia, and diarrhea) and liver and kidney injury
may also occur when patients unintentionally ingest
hypoglycemic products adulterated with illegal anti-di-
abetic agents for a long time [22,23].

Another clinical outcome that could occur in pa-
tients taking adulterated hypoglycemic products is poor
glycemic control. This adulterated hypoglycemic prod-
uct may give a false impression that such products are
effective, and thus the patient will pause taking the
exact anti-diabetic agents that had been prescribed to
patients. The significant impacts of adulterated hypo-
glycemic products give insights into the awareness of

using them and encourage the researchers to conduct
more studies about the adulteration of anti-diabetic
agents.

CONCLUSION

These days, the market is filled with many hypogly-
cemic products with unknown compositions that have
been claimed to be effective in Ty2DM. These products
are considered natural and safe for consumers; thus,
they are having a good popularity. In fact, such illegal
hypoglycemic products are hazardous to public health
and have potentially serious clinical outcomes that
could include hypoglycemia, lactic acidosis, heart fail-
ure, gastrointestinal upsets, and liver and kidney dam-
age. These effects could be lethal to diabetic patients
due to undeclared pharmaceutical ingredients of the
available hypoglycemic products that require special at-
tention from the consumers, and further studies are
needed for focusing on the exact ingredients of the
available hypoglycemic products.
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