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Abstract

Background: Herbal medicines (HMs) are derived from naturally occurring plants
and contain phytochemical components. The World Health Organization defined
adulterated medication as "any product that contains a high concentration of
impurities and contaminants, an incorrect number of active components, incorrect
ingredients, or no active ingredients at all". Studies found that weight gain HMs and
dietary supplements (DSs) were adulterated with a wide range of synthetic and
pharmaceutical substances, including anabolic steroids, glucocorticoids, and
cyproheptadine (CYP). This study aims to investigate the presence of adulterants in
HMs and DSs that are claimed to be natural and used for weight gain purposes and
evaluate Iraqi community pharmacists’ knowledge, attitude, and practice towards

adulteration.

Methods: A multidisciplinary approach was used in this study. Qualitative and
quantitative analyses of ten HMs and DSs used for weight gain purposes sold in
community pharmacies and herb shops in Duhok, Erbil, and Nineveh and online.
These samples were screened for CYP and dexamethasone (DEX) using a UV-
visible spectrophotometer and HPLC. This was followed by a cross-sectional web
survey with a convenient sample of Iraqi community pharmacists between the 3™ of

January and the 13" of February 2024, using a validated questionnaire.

Results: The spectrophotometric analysis detected CYP in eight out of ten products
at doses ranging between 2.86 and 16.46 mg/dosage unit and DEX in all analyzed
products at doses ranging between 1.39 and 36.42 mg/dosage unit. The HPLC
analysis detected CYP in seven out of nine products at doses ranging between 2.65
to 7.55 mg/dosage unit and DEX in all analyzed products at doses ranging between

6.2 and 18.75 mg/dosage unit. Both methods were validated for accuracy, precision,



the limit of detection, the limit of quantitation, specificity, and linearity. Then, a total
of 408 community pharmacists participated in the survey. Among the participating
pharmacists, 63.5%, 54.2%, and 64.46% have adequate knowledge, an intense
attitude in a positive direction, and appropriate practices toward the adulteration of
HMs and DSs, respectively. A significant correlation was found between
knowledge, attitude, and practice. Male participants were found to have higher
knowledge scores than females, but female participants were found to have more

appropriate practice than males.

Conclusion: Most analyzed HMs and DSs were adulterated with CYP and DEX in
concentrations higher than the therapeutic doses for appetite stimulation and weight
gain purposes. These doses are associated with serious adverse reactions and drug —
drug interactions. The results of the simple UV-visible spectrophotometric method
were consistent with those of the more sophisticated HPLC method. Therefore,
health authorities and border agencies can use this simple method to detect
adulterants in imported HMs, DSs, and conventional medicines. The results of the
community pharmacists survey revealed an adequate level of knowledge and intense
attitude in the positive direction among the majority of participants about the

adulteration of HMs and DSs.
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