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ABSTRACT

Increasing numbers of people in the developed anetldping countries use herbal medicinal produ&tMps).

This is based on the wide misconception that HMsreatural' means that they are 'safe’. More braod HMPs
are being introduced into the developing countireduding Nigeria in the form of 'supplements’. Gddly, there
are warnings regarding the possible toxicity, acdheereaction and contamination or adulteration of P4 There is
an urgent need for the regulation and control & #fficacy and safety, as well as quality contnolhie production
of these products. The aim of this article is twiees published data on the adverse effects, comtaion and
adulteration of HMPs and local cosmetics. There arereasing incidences of heavy metal contaminatiod

adulteration of HMPs with pharmaceutical drugs dmgman poisoning from consumption of these prodédsa of
concern is heavy metal contamination of local cdgise Legislations to control safety and efficacy HHMP

production are lacking in many countries while puots testing and quality control, are rarely adher®. Non-
adherence to standards for purity and potency iases the possibility for drug-herb, herb-herb iatgions as well
as consumers reactions to contaminants. HMPs, dk wiher products intended for human use, should
incorporated within a regulatory framework. Theseducts should be governed by standards of safeljty, and
efficacy that are equivalent to those requireddtiter pharmaceutical products.

Keywords: Herbal Medicinal Products, Adverse drug reactlagad, Heavy metals, contamination, Cosmetics
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INTRODUCTION

Traditional medicine is still an important compohehthe health system in many countries especi@lyntries in
Africa and Asia. It accounts for over 10% of theemll expenditure. In Nigeria, the ratio of tradital to modern
health practitioners is estimated to be 28 to 1 The World Health Organization (WHO) estimated & - 80% of
the world’s population use traditional medicinetlasir primary form of health care [2-4]. This isepalent in the
developing countries and has been attributed teibetiltural acceptability, better compatibilityttvihuman body
and lesser side effects [5]. Presently many medicplants are still being investigated for their dicenal

applications [6-10] This because many of these tpléave curative properties due to the presenceanbus

phytoconstituents called as alkaloids, glycosidesticosteroids, essential oils etc [7]. Similar§ayanthi and
Lalitha [9] observed that plants are rich sourcdreé radical scavenging molecules such as vitant@mpenoids,
phenolic acids, lignins, stilbenes, tannins, flasids, quinones, coumarins, alkaloids, amines, aetsland other
metabolites which are rich in antioxidant actiis] The use of herbal and traditional medicineseaiconcerns in
relation to their safety and there is a wide misegion that ‘natural’ means ‘safe’ [11]. Sajeetlal12] observed
that herbal medicines are frequently considerdgettess toxic and more free from side effects tharthetic ones
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[12]. Herbal medicine in which plants (dried or emtract form) are used as therapeutic substansese of a
number of practices encompassed by the term ‘comgpiéary and alternative .medicine’ (CAM) and rederto as
‘herbal medical products’ (HMPs) [2,13,14]. Thetbigc role of medicinal herbs in the treatment anelvention of
disease, and their role as catalysts in the dem@op of pharmacology do not , however, assure tefiety for
uncontrolled use by an uninformed public [15]. Qangr products, cosmetics and traditional mediciaeshbeen
identified as sources of lead exposure in devetppountries.

Ironically, most patients do not reveal their hérbse to their physicians and pharmacists. Adveesetions to
herbal medicine are probably under recognized ardemureported. In recent years, an increasing ptage of
people have been using complimentary and altematiedicine (CAM) against numerous warning regardirey
toxicity of these therapies [4,16-19]. This indiestthat people are becoming increasingly disillusib with
conventional medical care and are seeking to gaimesmeasure of control over their illness. This tessilted in
increasing popularity of alternative health caragpices [20].

The popularity of traditional remedies has greailyreased in Westernized countries over recentsyddre use of
at least one of sixteen alternative therapies asad from 33.8% in 1990 to 42.1% in 1997 in thetéthBStates [21].
The therapies increasing the most include herbalicime, massage, megavitamins, self-help groug, feinedies,
energy healing and homeopathy [21]. More than ZD|@€rbal and related products are in use in théedribtates
[22]. Although many of these remedies are usedlsafieere have recently been an increasing humberase
reports being published of heavy metal poisonitgrafse of traditional remedies, in particularmdian Ayurvedic
remedies [19, 23].

The increasing popularity of herbal medicinal pratdurenders the assessment of their safety an tungeessity.
All HMPs contain a range of pharmacologically aetingredients and users of HMPs often combine HMBs
prescribed drugs. Thus, herb-drug interactionsaareal possibility [14]. In most countries, esplgiin Africa,

HMPs are not submitted to stringent regulations ematrol. This unreliable quality can be a probleapecially
with the increasing reports of lead poisoning afe&ing HMPs. Literature abound on cases of comatiun of
HMPs (especially with heavy metals) and in recéme$ of adulteration of HMPs, especially with prgsion

drugs [4,14].

Herbal poisoning exposure is increasing. Theréésetfore a need for health practitioners to remertdénclude
herbal use history in their routine drug historgesl remain informed of the beneficial and harmftéas of these
treatments [22]. The last decade has witnessedaadse in consumption of herbal medicinal prodirctsigeria,
imported mostly from Asia, and Europe. Productsnfiurope are mostly supplements and users rargaradehem
as medicine. The growing popularity of these prdsiic Nigeria necessitates a critical evaluationthaf risks
associated with their use. The increasing casdwaly metal contamination of these products recairairgent
review of means of protecting the consumers [24].

The aim of this article is to review published data contamination and adulteration of HMPs and wdiscthe
potential health implications. Case reports of harpaisoning from consumption of HMPs contaminatgcbavy

metals are also presented. A comprehensive revieleavy metal contamination and herb-drug intecasti of

HMPs is impossible in this setting. Hence, moreratbn will be paid to literature that relates tMPs or cosmetics
that are readily available or are more likely tacbesumed in most developing countries includingeXia.

1.Increasing Popularity of HMPS

The last few decades have witnessed a global rescegof interest in herbal or alternative medicineWestern

societies, some patients have become disillusicasolt scientific medicine. They are dissatisfiedhwihe

unempathetic, complex and expensive forms of treatrthat often fails to cure chronic diseases, saghsthma
and arthritis. It is important to note that the WoHealth Organization (WHO) encourages, recommesuts

promotes traditional/herbal remedies in nationahlthe care programmes considering that herbal rezsedre

readily available at relatively low cost. Literagualso indicates that consumers consider herbadms to be safe
and people have faith in them [8]

Plants and herbs have provided natural remediebuoran ailments from time immortal. Following thédvant of
modern medicine, herbal medicine suffered a sethidokvever, advances in phytochemistry and idetifos of
plant compounds, which are effective in curing @ertdiseases have renewed the interest in herbdicme [3].
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Spices are in common use and apart from enhankeetpste and flavor of food, they have been witeljeved to
exert digestive stimulant action. A few medicinederties of spices such as tonic, carminativenatdic, diuretic,
and antispasmodic have long been recognized. Tatdsleutes, largely empirical, nevertheless efficas, have
earned them pharmacological applications in thégambus systems of medicine as digestive stimulants to
relieve digestive disorder [25]. Spices and medicplants are known to contain trace metals whiely gital roles
as structural and functional components of metatdlipns and enzymes in living cells [26]. Plant stabhces
contain hundreds, sometimes thousands of bioacdmpounds. Bioflavonoid, flavones, lactones, glydes,
polysaccharides, essential oils, and tarpenes w@re ffew of the type of biologically active substas found in
herbs [22].

Patients who are using HMPs are often self-direatettheir care. Patients most often take herbapkupents for
conditions that are chronic, have a fluctuatingrses, and have no definitive treatment. The peimephat
botanical products used as folk remedies are imtigreafe is based on traditional use rather tharsystematic
studies designed to detect adverse effects [27}elleeless, evidence of the toxicity of such praslulcas
accumulated. People taking herbal medicine givdahawing reasons for taking them:

¢ they are “natural” and hence, safe,

+ they can self-medicate,

+ they are cheaper than conventional medications, and

¢ today’s formal medicinal care is “too technical;peansonal, and expensive” [22].

There is the common belief that long use of a medibased on tradition, assures both efficacy afety There
are examples of traditional and herbal medicinesghedulterated or contaminated with allopathic itieés,
chemicals such as corticosteroids, non-steroidétisffammatory agents and heavy metals [11].Som&om
concerns regarding the marketing and use of maidierbs are those of standardization and stabilitylike
pharmaceuticals, botanical products are complexuresg in which the active ingredients may not bevkm or may
constitute only a small percent of the total pradb].

The myth that natural products are completely ssfeonstantly promoted in advertising of these potsl and
creates a need for responsible public educatioh [2&refore, the common belief that everythingunaltis safe is
not correct. A detailed review of the abnormal teestults associated with the use of herbal medi@sewell as
interactions between Western medicine and herloayats can be found in Dasgupta (2003). Many contynased
herbal medicines are toxic. These toxic effectggeafrom allergic reactions to cardiovascular, hiepatenal,
neurologic, and dermatologic toxic effects [29]d&cussion of the interactions of natural prodwets drugs can
be found in Scott and Elmer, [28].

2.Quality Control in HMPs

The integration of herbal medicine into modern pcas including cancer treatments must take inwoawt the
interrelated issues of quality, safety, and efficaQuality is paramount issue because it can affeetefficacy
and/or safety of the herbal products being use& fMlanner in which medicinal herbs are produced tioatps
quality control. They are gathered in the wild,gnown in relatively small plots. Thus, the activigiedient may
vary significantly with the part of the plant uselde season in which it is harvested, and/or tloavgrg conditions
(e.g. weather, soil etc) [15].

Pharmaceutical drugs and a significant level ofviigaetals have been reported in some herbal patéfitasout a
standard for purity and potency, the possibility foteractions increases greatly for drug-herb,bHesrb, or
reactions to contaminants. Besides posing riskex€ity for patients, it is also difficult to veyi reports on herb-
drug adverse reactions due to numerous unknowahlas [30]. About half the drugs in the modern phegopoeia
are inspired by plants, but until recently, theees lbeen an important distinction between herbalicirezs and
synthetic drugs. Whole plant extracts used by Hmsteahave not been prescription materials andnoftentain
hundreds of different compounds whereas convertipharmaceutical drugs typically have only one \a&ti
ingredient. The process of developing pharmacdugicaducts from plants is very costly and sufficigriarge
market is needed [31]. Presently so many herbalicimad products are used for various reasons withwaper
investigation [32]. Manufacturers of these HMPs may make claims for treatment or cure of a disdagemay
state a product’s physiologic effects. Consumeks Higtle information to make decision about théesg adverse
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effects, contraindications, interactions or effestiess and must rely on manufacturers to provigeedients that
are accurately labeled [33].

The WHO has produced a series of manuals givingildedf simple tests to confirm the identity of pimaceutical
and recently herbal medicines. These tests aredaitneonfirming the identity of formulations, maefywhich have
low intrinsic toxicity, prior to clinical use, and range of reagents are needed in order to pertbamtests.
Traditional medicines have always been widely usatkveloping countries and are becoming more widséd in
developed countries. Toxicity related to use ofhsmedicine is becoming more widely recognized. Hmvethe
analysis of herbal remedies, ethnic remedies etesiglly difficult as the ingredients are often mawn except
when undeclared pharmaceuticals such as steroit®@anic poisons such as toxic metals are foorlget present
on testing using the conventional procedures [34].

There seems to be no effective control in quaiftgny, of herbal medicinal preparations. Approxteta 10% of
500 Chinese patent medicinal products imported thto USA were observed to contain undeclared dargs
potentially toxic levels of heavy metals, includimgrcury [35]. A similar study in Malaysia indicdtéhat 36 out of
100 Malaysian herbal medicinal preparations testedmercury did not comply with the Malaysian qtali
requirements [36]. Lack of regulation of qualityntm| and product standardization makes it diffidol establish
safe doses of herbal products. Active compounds waay 200-fold between manufacturers and batch&$. [3
Additives and contaminants including caffeine, imahacin, and heavy metals, such as lead, meraahaesenic
have been found in herbal remedies. The additigghafmaceutical drugs to herbal products is aqasi problem
with Chinese patent medicines. Of 2609 samplesadgiittonal medicines collected from eight hospitalsraiwan,
23.7% contained pharmaceutical adulterants, mostlynmonly caffeine, paracetamol, indomethacin,
hydrochlorothiazide, and prednisolone [38]. Labglof herbal products may not accurately reflecirtbentents,
and adverse events or interactions attributed tcip herbs may actually be due to misidentifielnps,
pharmaceutical drugs or heavy metals [39]. One nmajablem with traditional remedies is lack of stardization.
Consistency in composition and biologic activite assential requirements for safe and effectiveotiieerapeutic
agents. However, botanical preparations rarely ieestandard, because of problems in identifylemts, genetic
variability, variable growing conditions, differeex in harvesting procedures, and processing od&xstand above
all, the lack of information about active pharmagit principles [27]. In most developing countri¢ésere are
hardly any legislation controlling the safety arfficacy in the manufacture/preparation of herbaheelies nor the
submission or documentation of products testinglityucontrol or approval before these producteettie market.
The therapeutic/toxic components of plants varyetieing on part of the plant used, stage of ripergssgraphic
area where the plant is grown, and storage comditidhis implies that significant variation in harbmedicine
should be expected. This is worsened in developmmtries by lack of standardization resulting fridme crude
methods of preparing herbal remedies. In fact,tthditional African medicine (TAM) has not made rsfgcant
progress [40].

3.Sources Of Heavy Metals/Contaminants in HMPs

Herbs and spices can presumably acquire metalaglgrowth in contaminated soils- including contaation of
plant material with soil. High levels of toxic mita&an occur in medicinal preparations when theyused as active
ingredients as in the case of Pb and Hg in somee&8kj Mexican and Indian herbal medicine or wherptants are
grown in polluted areas, such as near roadwaysetalmrmining and smelting operations.

Use of fertilizers contaminated with Cd or Pd, médés contaminated with heavy metals (organic nrgror lead
based pesticides) and contaminated irrigation waiging the growing of herbs and spices may be lacsoof
heavy metal contamination of the final products4#-42].  Literature abounds on the contaminatiértHMPs
with heavy metals such as lead, mercury, arseaidmam and on cases of human poisoning resultioig fsuch
consumptions. However, some Indian herbal (Ayuryedmedies, folk medicines, and homeopathic rensedie
purposely adulterated with metals in the mistakeliebthat they confer a health benefit to the Jd&]. Heavy
metals are often found in herbal as they are thobtmhelp cure without being absorbable [22]. Heawvgtal
contamination is not uncommon in Asian herbal potsiu24 of 251 Asian patent medicines collectedhfiterbal
stores in California, USA contained lead (at lelggbm); 36 products contained arsenic, and 35 aoedamercury
[39, 44].

Mining activities and or high levels of backgroueslels of heavy metals in surface soil and grouatewmay also
account for high levels of heavy metals observelieérbal remedies prepared in such areas. A stu@®p dferbal
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remedies used by traditional healers in South Afrindicated high levels of uranium in 5 sampleshwit
concentrations above 40,000ppb uranium. Eight efstimples had levels below the limit of detectidresrgas the
mean uranium concentration of the remainder oktraples was 15,000ppb [45]. The natural sourckeofitanium
is soil. Additives may also be used but not listedlabels; these may be the source of the therapefiects.
Examples include steroids, nonsteroidal anti-infleatory agents, prescription antibiotics, sedataed narcotics.
Intentional use of pharmaceutical adulterants le&nlveported [22].

The local methods of preparation, distribution/ssade use of herbal medicinal products in the deietpcountries
have not changed much. The root, bark, or leavepmbination of these from one or more plants aally cut
into pieces or ground before extraction using watéror alcohol. The processing of crude plant eniats carried
out by manufacturers or CAM practitioners or théigud is a major determinant of the pharmacologégivity of
the finished product [2]. The boiling of some CAM ayn change the alkaloid composition thereby
increasing/reducing the plants’ toxicity. Thus,rthés the need to follow strictly the directions fhe manufacture
of CAM or the preparation of such drugs by indivattuat home following the instructions on the lafidie activity

of a crude plant material may differ from that bétpurified constituents, as some constituents maglify the
toxicity of others [2].

Herbs can also be contaminated in the course ahitie@g or other processing procedures [43], othia extraction
processes [13].In the indigenous/traditional systesh medicine, the drugs are primarily dispensedwaser
decoction or ethanolic extracts. Fresh plant parise or crude powder are a rarity rather thanrthe [5]. The use
of contaminated water or ethanol in such extracfioocesses can result in the contamination of thishied
products.

In Nigeria, most locally produced, cheap and readiailable alcoholic products are prepared eifhem the
dilution of industrial grade alcohol or from theude distillation of locally fermented palm wine,namonly referred

to asogogoroor illicit gin. There may be serious contamination in these peaseas they are rarely carried out
under hygienic conditions. The water used in th@seesses is readily obtained untreated either fsoreholes or
from natural surface water bodies which may hav@be contaminated from the metal contents of sechogical
strata, industrial effluents or solid wastes diggbsto surface water bodies. Sometimes the aatigeedients of
herbal therapies are substituted in part or corapletith other compounds that may or may not conthe same
active ingredient or the same curative properéieklitives may also be used but not listed on thellaAdulterants
can also be added by unethical herbalists compagmatieparations for individual patient.

4.Heavy Metal Contamination of Local Cosmetics andR4M

The public health implication of the use of kohihtbal dhahab and henna in the Middle East has beswurce of
worry to physicians and environmentalists. Eye catéta such as kohl and surma have been identifeal source
of Pb exposure to the ocular system in a numbeadafts and children [46-48]. Kohl is a black eyekerap used
since ancient Egypt [49]. The main component ofl i®lgalena. Other major components in some typé®sid are
amorphous carbon, zincite (ZnO), sassoliteB®k), or calcite/argonite, CaGJ50]. In addition, some kohl
samples from Oman contain minium ¢8k;) and magnetite (R®,) [51]. Kohl samples from Cairo were observed
to contain in addition to the above goethite (FeB)Y)Q elemental silicon, or talc (M8i;O.0(OH),) and cuprite
(Cw,0) [52].

Samples from Israel were observed to contain betw&e3% - 79.5% lead [53]. High level of lead 2% (mean
48.5%) was also reported in kohl samples collegtélin the Middle East, Asia, and Africa [54].Simily, Al-
Asban [55] reported levels up to 53% in some kalelpprations, and some were found to contain camahdr
menthol. The modification of these products by #ualition of various herbs or other substances geoto
strengthen them has been observed to increasdtbenent of these products [56].The lead levgiened in some
traditional cosmetic products are given in TabldHe use of kohl and surma has been associatecdhigithblood
lead levels (BLL) (Table 2). Smart and Madan [5&}cribed the use of surma within the Asian comnesi@nd
the need to raise awareness among health professiomthe potential hazard this practice presents.
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Table 1. Lead levelsreported in some cosmetics around the world

Country Name/class Lead level Reference
Morocco* kohl 0.€- 50% Parry and Eaton, [4
Israel kohl 17.3-79.5% Nir et al, [53]
Saudi Arabia kohl up to 53% Al-Ashben et al, [55]
Bahiain kohl, surmi 0.07- 156mg/c Madany and Akhter, [9
India/Middle East kohl 2.9 - 100% Al-Hazza and Krahn, [54]
Saudi Arabia henna 1.2-16.48 ug/g  Al-Saleh and Coate, [97]
Oman, UAE bint al Dhaha up to 91% (PbC  Worthing et al, [9€
Nigeria eye liner/eye pencil 66.0 —213.6ug/g  Nnorom efi6a]
Nigeria kwali (galena based) 58.8 - 62.4% Funtua and O\l ]
Nigeria kwali (graphite based) 23 — 32 pg/g Funtua and @jevj61]
-- surma 0 — 88% Moghraby et al, [99]

* Mauritania, US, Britain

Table 2. Blood lead levelsreported in some victims of lead poisoning from HM Ps and cosmetics

Material used Blood lead level Reference
Ayurvedic 108.2ug/dL Tait et al, [100]
Kohl 490 pg/dL Bruyneel et al, [49]
Surma 34.2ug/dL* Ali et al, [101]
Kohl 12.9ug/dE Sprinkle, [47]
Alkohl 20.6pg/dl! Markowitz et al, [90]
Cordyceps 130pg/dL Wu et al, [89]
Indian herbal medicine 69.3ug/dL Roche et al, [102]
Swanuri marili etc 21 - 37pg/dL Woolf and Woolf, [43]
Hai ge fen 76pg/dL Warkowitz et al, [90]
Cordyceps 46 - 130ug/dL Wu et al, [89]

*BLL of unexposed non-user is 20.3pg/dL
*BLL of unexposed non-users is 4.3ug/dL
"BLL of unexposed non-users is 5.4ug/dL
Acceptable BLL = 10ug/dL (0.048uMol/L)

Lead sulphide is reported as the main componekolof Although one of the least soluble lead commptsy the use
of kohl as an eye powder have been directly aswatiwith elevated BLL in children and other uses8]|

Conversion of the sulphide to the more soluble lagrtce more readily absorbed chloride form is shtmwoccur in

gastric fluid and significantly, a marked dependentthe rate of dissolution on particle size isrfd [58]. Besides
lifestyle, living conditions and culture have tedde govern exposure to toxic metals including B9].[Lead has
been applied for its supposed magical or chthomapgrties. Otanjere (Nigerian name in Igbo langlabat

contains up to 81% of lead is commonly scavengeuh fhe Benue valley trough of which the abandonegrigba

— Abakiliki lead and zinc mine is part, and appliadhe treatment of ophthalmogic infections, asega cleanser
and in cosmetics [59-60]. Similar studies of traxtitl eye make-ups used in Nigeria have reported vigh levels

of toxic metal in locally sourced cosmetics [13;68]. Funtua and Oyewale [61] reported high lewaflsp to 62%
lead in galena based kwali eye make-ups. The géamiaed in Nigeria from lead — zinc ores foundgédimentary
rocks of the Benue trough at Abakiliki and Zurakgéfia) and in smaller quantities associated witteominerals
such as cassiterite (tin ore).A recent study oftgssed cosmetic used in Nigeria reported lead devkb6.4 -

213.6ug/g in eye liners and 66.0 - 187ug/g in esiecils and Cd levels generally below 2ug/g in the sample
categories [63].

High levels of lead (5-37000), and mercury (28-1@2ffpm) have been reported in Ayurvedic herbs matwfad

in South Asia [19]. Garvey et al, [17] studied ramdy selected samples of Asian medicines and obdehat these
remedies contained levels of arsenic, lead and unerthat ranged from toxic (49%) to those exceedinglic

health guidelines for prevention of illness (74%em consumed according to the directions givenriorothe
packages. The quality requirement for tradition@dmines in Malaysia is that they should not excéedpm of
lead. a study of some registered traditional mediiin Malaysia indicated that 5 out of 15 regeteproducts
exhibited a lead level of 10.23-23.05ppm, wheredsval of 12.24-20.72ppm lead was obtained in potsiunot

registered [36].The Pb and Hg levels reported inR4N& given in Table 3.
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Table 3. Lead and mercury levelsreported in some herbal medicinal preparations

Product name/class Pb Hg Reference
Ginseng produc 5.53-15.3ng/( Levine et al, [102
Ginger products 10.8 — 27.4ng/g Levine et al, [103]

St Johns wort 2.27 — 3.86ng/g Levine et al, [103]
Senna produc 1.81-16.7ng/ Levine et al, [102
Swanuri marili 100 - 2040mg/kg Woolf and Woolf, [43]
Kharchos suneli 23,100mg/kg Woolf and Woolf, [43]
Kozhambt 310mg/k¢ Woolf and Woolf, [43

- 6 — 60%w/w Drew and Myers, [2]
Ayurvedic 0.003 — 8.9%* 0.002 —0.08% Tait et al, [100]
Cordycep 20,000ppn Wau et al, [89

Ayurvedic 0.9 — 72,990ug/g Prepic-Majic et al, [92]
Bint Al zahab 82.50% Rahman et al, [91]

-- 2-1480u0/g ND - 0.087ug/g Caldas and Machado,
-- 0.01 -0.75pg/g De Pasquale et al, [104]
- 0.05 - 0.30ug/g Abou-Arab et al, [42]

-- 0.008 — 0.12ug/g Khan et al, [41]

Similax myosotiflora 10.23 - 23.05u0/g Ang et al, [66]

Similax luzonensis 10.02 - 21.21 pg/g Ang et al, [36]
Ayurvedic 5-37000 pg/g 28 -104000 pg/g Saper etal., [19]

-- ND —138.19 ug/g Nnorom et al, [13]

* (1-45mg/tablet); (10 - 400pg/tablet)’ (0.35 — 29,900ug Pb/tablet)

5.Heath Implications of Lead Exposure

In recent times there has been an increasing nuailzase reports of heavy metal poisoning afteraigeaditional
remedies and cosmetics [23, 64-65].Increasing ityxaf herbal remedies is speculated to be relatethck of
child-resistant packaging, new issues of contariwnatproliferation of multiple ingredient productexcessive
concentration of active ingredients, and discowadrgew drug-herb interactions (Susan, 2005). Intrdeseloping
countries, especially in Africa, imported and ldggiroduced HMPs and cosmetics are not usually $trxinto
stringent regulation and control. These drugs aoelyced and marketed using a chain of networksdividuals
and pharmaceutical drug stores. Literature aboumdhe heavy metal contamination of HMPs. Heavy iseta
particularly Pb has been identified as a regularstituent of Indian and Asian remedies and this fegeatedly
caused serious harm to patients taking such remédtli& 24, 66]. Clinically, lead poisoning is pretsl with
abdominal crampoid pain, encephalopathy (manifeatednxiety and irritability), a Burtinian gingivebrder and
microcytic sideropenic anemia [49]. The effect gpesure to toxic metals may among other factorsedepipon
exposure time and concentration.

Resources on activity, dosage, toxicities, contliaations, and drug interactions of herbal remedresconstrained
by limited research and information. Herbal remsdimay induce adverse cardiac effects including
sympathomimetic activity, hypertension, and arrhyitise. Some herbal products with adverse cardiagcketire
given in Table 4. Third-world physicians and heal#ne workers appear to be unaware of possibleuptake from
unsuspected traditionally used items such as cassreatd herbal remedies [46].

Table4. Drugswith adver se car diovascular effects

Herb Adver se effect
Belladonia tachycardia
Danshen platelet dysfunction
Dong quai  increased bleeding tendency
Garlic increased bleeding tendency
Ginger platelet dysfunction, hypertension
Ma huang  stroke, myocardia infarction, arrhythrhignertension
Oleander arrhythmia
Kava platelet dysfunction

Adapted from Valli and Giardina, [33]

Physicians in developed nations with patients fissia, the Middle East and North Africa have nowlinied the
possibility of past or present lead intake from ninodox sources such as cosmetics, herbal remedispices in
the diagnosis of symptoms relating to lead toxicithie use of leaded cosmetics has been observeel strongly
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correlated with elevated BLL [37,49, 58]. The fdwt these HMPs and cosmetics are used on chidrérpediatric
age group should elicit concern.

Apart from an extensive data available on Pb irtatxon of the central nervous system and the homtpsystem,
very little information is available regarding i$fects on the ocular system. Data on the elememalysis of the
ocular lenses exposed to Pb demonstrates thatéongPb exposure results in significant perturlmaiiothe status
of the essential trace metal ions such as Ca, &eaf Zn. The effect of Pb on the levels of theisalent metal
ions could be the result of competition for comntainding sites [67]. Lead is a biogeochemical anatogo
calcium. As such it is readily incorporated intophic and metabolic pathways [68].The use of HMid l@aded
eye cosmetics should be considered as a factardlyzng the sources of exposure to relatively Hgglels of Pb
reported in human breast milk and hair samples igefi& [62, 69, 70]. These products are used relgutn
children and on the pediatric age group. This jiraatan result in baseline human exposure that plege large
populations of infants and children at risk of depenental lead toxicity [13]. The observation tkfais practice is
common among low-income earners corroborates teereation that poverty is crucial in the elevatafnwhole
blood lead levels [71, 72]. Elevated blood leacklsvin children have been associated with behavpnablems,
loss in intelligence and other neurological disosd@3-75]. Children are more vulnerable to Pb expe for three
reasons: young children are more at risk of inggs¢invironmental Pb through the normal mouthingaler and
craving for non-food items referred to as pica-77; absorption from the gastrointestinal tradtigher in children
than in adults and the developing nervous systetimisght to be far more vulnerable to the toxieeff of Pb than
the mature brain [78-79]. Lead toxicity can affsetveral organ systems including the hematopoigttem, the
peripheral and central nervous system, the kidieycardiovascular system and the reproductivesy§30].

Emergency chelate treatment of lead poisoning fusm of local cosmetics (kohl) has permitted improgst of
clinical state of victims and decrease BLLs. Brwinet al, [49] reported a decrease of blood leatiaity of
490ug/dL to 49ug/dL after 6 weeks of treatment.d®s of the effect of blood lead on children’s naént
development has shown intelligence quotient defioftan estimated 0.25 points for every micrograngeciliter
(ug/dL) increment in blood lead level [81-83]. ishbeen suggested that lead may have this effeicttérfering
with the role of calcium in brain cell developméd4] and because the developing nervous systehoigght to be
far more vulnerable to toxic effect of lead tham thature brain [79]. Unfortunately, it is not knowrhether
treatment to reduce blood lead levels preventeduces such impairment [85]. On a societal basésaggregate
loss on cognitive acuity due to lead exposure aaerprmous. Acknowledging there impacts, the USt€erfor
Disease Control (CDC), the principal advisory agefar child health in the United States establiskaedoal of
reducing children’s blood lead levels to below 1@{Lg82]. Studies have reported a lowering of bldedd levels
in children with treatment with succimer. This hawe did not improve scores on tests of cognitioghdvior, or
neuro-psychological function in children with higlood lead levels [85]. Rogan et al, [85] reporéethndomized
trial of an oral lead-chelating agent, succimer,children whose blood lead levels were 20 to 44lgithe
performance of these children on several cognassessments was below average - an observatioisteomsvith
previous reports of deficits in academic achievemieabstract thinking, attention span, concepteasoning, and
visuospatial perception in children with moderateigh BLL. This study suggests that even with sunegitherapy,
the neuro-cognitive effects of chronically elevaiid s and total-body lead burden are irreversifleis confirms
the need for collective and concerted efforts tvpnt Pb poisoning in children [86].

Emphasis should be on the prevention of lead poigorather than on the treatment after lead porsp{86]. The
health implications of indulging in this practicanconly be monitored by a survey of the blood llexels of groups
engaging in these practices because Pb determinatiblood is presently the prevailing indicatorRi§ exposure
and risk [80].

6.Herb - Drug Interactions

Adverse drug reaction (ADR) reporting is esserftial pharmaceuticals in providing post marketingvsillance.
ADR of any medication whether alternative or corti@mal is well established and is usually undenaky a
medical practitioner, pharmacist or dentist. Theeasle effects of herbal medicine includes toxiditye to overdose;
contamination by other medicinal plants, mistakéams; physiological changes on bodily systems; adderse
drug interactions. However the low number of repart ADR in persons using CAM/HMPs has been obskerve
even in developed countries where considerableteffas been made at controlling both the intriasid extrinsic
effects of CAM/HMPs. This implies that these produtave either a low risk of adverse effects ot shiah effects
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are significantly under-reported. Although limitedlidence suggests that these products maybe assbeiih a
lower risk than conventional medicines, under-répgris likely, as:

1.relevant agencies do not actively encourage thertiag of adverse effects by practitioners and comesrs of
alternative medicine,

2.CAM use is not routinely included in patient’s drhigtories or in reports of adverse effects. Inidsfrthis is
worsened by the observation that most people dd&ewp medical records ,which makes medical pranttis not
to request for such, and,

3.the public believes that “natural’ products areesdfhis perception biases against an associatiorg beade
between CAM products and adverse effects [2]

Most herbal medicines have ADRs. Interaction betweerbal drugs and prescribed medications existtanchave
serious clinical consequences. These are morey likmlong individuals with chronic medical conditipssich as
liver or kidney disease-conditions that are likedybe found in older populations. Patients showddadvised to
avoid using a wide variety of herbs concomitantBcduse herb-herb interactions are poorly undersfaagl
Because medicinal herbs are usually self-prescrifyethe customer, recommendations for the use e$quibed
drugs like dose, manner and frequency of admitistrawhich are reviewed and controlled by the priééng
physician are lacking. These factors increaseiffikeof toxicity of herbal medicines, as consumess them as long
as their conditions last, and even at increasedsdds].

It is possible to predict when herb-drugs interdgt knowing their pharmacokinetic properties, aneirth
pharmacodynamic behaviors. Pharmacokinetic pragsedntail changes in absorption, metabolism, andreltion
of the drug/herbs whereas pharmacodynamic behavefes to how the herb/drug interacts inside thelybo
(synergistic or antagonistic). In general, herbgdthat alters the stomach pH (anti-acids) or iimestmotility
(laxatives) will have an effect on absorption. Dhegb metabolism occurs principally in the livehelduration (life
span) of an herb or drug in the body depends orthehehe liver's metabolism is induced or inhibitéh herb
lasts longer in the body if its metabolism is inteéd by another drug; likewise, it is excreted éadf ones liver
metabolism is induced. Further, drug/herb elimoratprimarily occurs at the kidney and is affected the
individuals kidney function or by drugs toxic sidfects. Lastly, the extent to which an herb-dmigiacts depends
on the individual’s health conditions, age, bodygh& metabolic rate, and dosage [30].

Adverse effects of herbal medications can be dladsinto intrinsic and extrinsic. In general, thatient's age,
genetic constitution, nutritional state, conconiitdiseases and concurrent medication may affectrigie and
severity of adverse events, as can consumptioargélamounts or a wide variety of herbal prepanatior long-
term use. Intrinsic effects are the effects ofttheb itself and have been characterized by phamiaaés into Type
A (predictable, dose-dependent) and Type B (unptallie, idiosyncratic) reactions. Extrinsic effeats not related
to the herb itself, but to a problem in preparattorcommercial manufacture or extemporaneous congiog [2].

Ernst [64], reviewed cases of adverse events agsdciith unconventional therapies and observentiost of the
adverse events were associated with herbal menisatinadequately regulated herbal medicines matagotoxic
plant materials, be contaminated with heavy metaishe adulterated with synthetic drugs. The advergents
include bradycardia, brain damage, cardiogenic lshdi@betic coma, encephalopathy, heart ruptuteavascular
haemolysis, liver failure, respiratory failure, tokepatitis and death [64].

Drews and Myers [2] classified the sources of estd effects of herbs into seven,
1.misidentification,

2.lack of standardization

3.contamination,

4.substitution,

5.adulteration,

6.incorrect preparation/dosage,

7.inappropriate labeling/advertising.

Any particular herb that is not toxic or therapeuti one form or strength may be helpful or harniful different
preparation. The same common name may be appligifferent plants recommended for different illness
Potential failure to adhere to code of good martufatg practice, while not specific to herbal méwks can occur,
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particularly in developing countries where suchoaecis not in place. This makes it more difficudt imedical
practitioners and other health professionals teessdhe adverse effects of herbal preparations a@dpto
pharmaceuticals [2].

8.Case Reports of Human Lead Exposure

History of herbal drug use has been identified asagor risk factor for high BLL in males and femsl@ Taiwan
[87]. Similarly, factors including Chinese herbalug consumption were identified by Liou et al, [8&8 an
important consideration in Taiwan when examining/sveo prevent over exposure to lead in the gernmallation.
Cases abound in literature of human exposure tbftean use of herbal remedies and local cosmetics.

Wu et al [89] reported two cases of Pb poisoningsed by the Chinese herbal medicine Cordycepsr{dication
of the fungus Cordyceps sinensis and the larva efidlus armoricanus) in Taipei, Taiwan. Two pasettok
Cordyceps herbal medicine for treatment of undegydiseases. Loss of appetite and anemic signb pbRoning
were manifested in one patient with BLL of 130ug/dthile the other patient was asymptomatic with Bai
46ug/dL. The lead content in the Cordyceps powdes found to be as high as 20, 000ppm.

Markowitz et al, [90] reported a case of a 45-yelar-Korean man who developed abdominal colic, maugein,

and fatigue with a high level of urinary delta-aoigvulenic acid. High BL of 3.7uMol/dL or 76pg/ded to a
correct diagnosis of lead poisoning. Investigatiemealed the patient ingested a Chinese herbahmtpn for 4

weeks prior to becoming ill. A public health invigstion revealed that the source of Pb exposurehaagye fen
(Clamshell powder), one of the 36 ingredients ef @hinese herbal medicine. Rahman et al, [91] teda case of
six infants, 3 of them neonates, who were diagnasedaving acute lead poisoning: four of them heuatea
encephalopathy. All had been given an indigenogpamation, Bint Al Zahab (Daughter of Gold) for abdnal

colic and early passage of meconium after birther@cal analysis of the powder revealed a Pb comEfR.5%.

Similarly, other studies by Prpic-Majic et al, [92hd Ibrahim and Latif, [93] made similar obseivas.

Similarly, case reports abound also for human expo® lead after use of local cosmetics. The toxend extent
of use of alkohl in Saudi Arabia was investigatgdAtkawajah, [48]. The study observed that abou¥o28f the
users of alkohl experienced some type of adveragtiom. The mean blood lead level (BLL) of the gsefr Alkohl
was 0.99uMol/L as compared to 0.26uMol/L in nonras&his supports the high levels of Lead repoitethese
samples. A similar leaded eye cosmetics producpdimed from Pakistan) was identified as the souwfcéead
intake in Pakistani/Indian children residing in b8 who had a mean lead level of 12.9ug/dL (0.62iMdor the
children using the leaded cosmetics compared tpgdd® (0.21puMol/dL) for Pakistani/Indian childremtnusing
eye cosmetics [47].

There is concern that previously accumulated |éacks may constitute an internal source of expopartcularly
during periods of increased bone mineral loss (@ggnancy, lactation, and menopause). Furthercah&ibution
of Pb mobilized from bone plasma may not be adedyaéflected by whole-blood lead levels. This ploiisy is

especially alarming because plasma is the mairuleing compartment of lead that is available toser cell
membranes and deposit in soft tissues [94]. Legmhirs the renal, homopoietic and nervous systemreparts of
various surveys suggest that Pb is causally relateéficiency in cognitive functioning.

9.Concerns Over Regulations

The regulatory status of herbal products diffegnidicantly from country to country. As at 2002s¢ethan 70
countries regulate herbal medicines and a few cmsnhave systems in place for the regulationafitional health
practitioners [11]. These disparities in regulatioetween countries have serious implications foerirational
access to and distribution of such products. Fstaimce, in one country an herbal product may baiodd only on
prescription and from authorized pharmacy, wheneanother country, it may be obtained from a Hefdbd shop,
or even, as has become common practice, by mal ardinternet [11]. There are considerable rigsoaiated with
herbal medicines, which at times may result in ificgnt morbidity and mortality especially in chikth and older
patients. The following issues need urgent attentio

¢ There should be dose monitoring of herbal remefdieknown adverse effects and drug interactiongesgfly for
patients taking both herbs and conventional meidicst

+ Many traditional medicines are manufactured forbglouse and they have moved beyond the traditianel
cultural framework for which they were originallgtended. As such, rigorous regulation of the heirmhistry at a
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global level is recommended to address concerrs asicontamination, bioavailability of active indients and so
fort.

¢ There are concerns over the lack of quality coritrahe preparation/production of HMPs. Becaustheflack of
requirements for quality control, safety and effigcalata, consumers cannot determine whether thredients is
bioavailable, whether the next dosage is appragriathether the next bottle they buy will have tteme

components, or what else is in the HMP packagealbsghe claimed ingredient(s).

+ Herbal medicines are ubiquitous: the dearth of mspof adverse events and interactions probablgcsf a
combination of under-reporting and the benign reatfr most herbs used. Experimental data in the fiélherb-

drug interactions are limited, case reports scanckecase series rare [39].

¢ The instructions on most imported herbal remedfeany, are often written in foreign languages. idfere,

information on dosage and composition becomes enadilic. As a result recommendations are that patiea
advised not to use such herbal products from farse@urces even if their costs are substantiallyefow

+ Self-medication further aggravates the risk tograti. This practice in HMP consumption is commahnere€ is

need for regulation of this in order to check odesage and drug abuse.

Marcus and Grollman [27] reviewed the problems iehe in the manufacture, analysis, and post-margeti
surveillance of botanical medicines and proposed legislative regulations to address these issudgbké United
States. They proposed six legislative proposals;iwaimongst others include:

o The address and telephone numbers of all compasesell as the names of the responsible persowvslyed in
manufacturing dietary supplements should be regdtevith the Food and Drug Administration, FDA, the
regulatory agency,

o The manufacturers of dietary supplements shouldigecevidence of good manufacturing practices &aedRDA
should be given the authority to inspect manufaeirecords.

o The labels of dietary supplements should contdist ®f constituents that unambiguously identifiesbs by their
botanical and common names. information about ptessidverse effects, including the potential forbharug
interactions should be included

These issues should be of interest to the devejoginintries in preparing draft legislations aime@stablishing a
regulatory framework for these products.

DISCUSSI ON

There is an increasing use of traditional medicamel herbal medicine with other medicine with patentor
adverse interactions. There is therefore a need fmwnsideration of pharmacovigilance practicenmm light of the
lack of clear definition of boundaries between foatkdicine (including traditional medicines, herbaddicines,
and ‘natural products’), medical devices and cogrmél1].

In developing countries, exposure sources of heaetals are diverse and often vary from those inelibped
countries, and vary dramatically from country taictsy. Limited economic conditions and poverty hateng
impact on environmental exposures, health careetii and the potential for environmental protettim addition,
many factors enhance or magnify the impact of legglosure. For example, industrial sites are ofteatkd in
residential areas, warm climate contribute to y&i& exposure to outdoor environments, and poaitionial status
magnify the effects of lead poisoning. From a pulblealth perspective, laboratory capacity for meagublood
level (or even environmental lead) concentratiotinted. Consequently, almost no data exists imyneountries
on blood lead concentration. In addition, healttecgystems usually have limited ability to dealwibxic chemical
exposures, such as lead poisoning, and chelatiagtagre often unavailable or markedly limited reat severe
poisoning [95].

As with other products intended for human use (gieds, dietary supplements and foods), herbal nreicshould
be incorporated within a regulatory framework. Téesoducts should be governed by standards ofysafeslity
and efficacy that are equivalent to those requfoedother pharmaceutical products. Difficultiesdnhieving this
arise from the growth of an ambiguous zone betwileeds and medicines, into which an increasing nunafe
herbal products fall [11]. Evidence of effectivesed various herbs is incomplete, and risk-bersftessment is not
completely reliable. Hence, physicians should mirérthe use of conventional medications and hesbthe same
clinical condition because of the potential forlidrug interactions that may compromise the berafeffects of
the prescribed medicine.
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Heavy metals contained in herbal remedies and loostinetics may cause illness of unknown origin asdilt in
the consumption of health care resources thatttaileudable to other causes [17]. There is pauaftynformation on
the treatment of lead poisoning from use of HMPd epsmetics in Africa. This is more so becauseheffactors
listed by Fulk, [95]. There should therefore beomaerted attempt at checking lead poisoning fromRAdMind
cosmetics in the developing countries rather theatitnent when the facilities are not existent.

Even with compliance with the stipulate quality uegments for registration, strict regular sunailte is required
as such products cannot be assumed to be safehfeany metal contamination because of batch - tatetb
inconsistencies [13, 22, 36]. There is an urgemdnir periodic monitoring of herbal medicinal paeations in
Nigeria and other developing countries, and to seelins of protecting the consumer from such risks.

One sure way of reducing the use of these prodsdby creating awareness among health professi@malsthe
general public on the potential hazards of theaetfmes [57]. Education of parents and childcarekess regarding
the risks of administering lead-based substancehitdren and themselves needs to be incorporatechiealth and
healthcare framework systems in developing nati68k
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