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Herbal Medicines 
Worldwide

• Represent an estimated $60 billion a year
global market, some 20% of the overall drug 
market (U.N. agency) 

• Only China, Japan and the European Union have 
regulations for medicinal plants. 



Herbal Medicines Worldwide

• Europe, North America: > 50% use complementary 
or alternative medicine at least once (WHO report) 

• Africa: Up to 80 % population depends on 
traditional medicine for primary health care

• China: herbal preparations account for up to 
50 % of total consumption. 

• India: 60% lives in rural areas, and depend upon 
local practitioners.



Plant Remedies in Medicine

• Western Medicine has derived 
benefit from botanical derivatives 

• Digitalis (heart) and Artemisia 
(malaria)

• These drugs have undergone safety 
and efficacy testing



Regulation of herbal 
remedies

• Numerous products have toxic substances. 
• 2003: WHO issued guidelines for ensuring the safety and 

efficacy
• The guidelines, intended for national regulatory

bodies, lay out the best techniques for growing and 
harvesting, as well as the clear labeling of the contents of 
any product. 

• Multi-billion dollar herbal medicines market 
“…..   traditional medicines are being shipped from 
various exporting countries to many other countries. 
Somebody has to regulate that, at least their 
safety…………. "



Reason for taking herbal 
medicines

• Dissatisfaction with Western Medicine
• Traditional medicines believed to be good 

and innocuous [Larrey, J Hepatol 1997]

• Strong placebo effect from ritual ingestion of 
herbal medicines [De Met, J Ethnopharmacol 1991]

• Psychosomatic complaints may improve and 
where resources are restricted this is a saving 
to the patient and health service [Chan, Drug Safety 
1997]



Why the use of these 
substances?

• Many cultures believe that disease reflects 
disharmony between person and their 
ancestors

• Zulu: the traditional healer consults the spirits 
to find this disharmony in order to cure the 
problem

• This theme of ‘Ancestral appeasement’ is 
common amongst many African cultures

• Toxic herbal substances or chemical 
substances are intrinsic to many cultures



Traditional Remedies: Facts

• Many people use them

• Secrecy!

• Potentially life-threatening complications

BUT

• Most “patients” do not get complications!







Diagnosis is a problem

• Many doctors are not aware of these medicines.
• History often not sought.
• May be denied despite specific enquiry!!
• Relationship more obvious in acute renal injury.
• Presentation may yield a clue: e.g. combination of liver 

and kidney failure, neurological abnormalities, etc.
• Over-the-counter medications



Unusual ways of administration 
: enemas

– Zulus receive 3 enemas/week

– Swazi infants : upto 50 enemas/year

– Baragwanath Hospital, Soweto : 63% of all 
patients frequent enema users.

– Constituents: herbs, barks, roots, leaves, bulbs, 
chemicals

– Administered through truncated cow horn/ 
hollowed reed



Outline

• Aristolochic acid nephropathy (Chinese herbal 
nephropathy)

• Pathogenesis of AAN
• AAN is more widespread than previously 

anticipated…
• Balkan endemic nephropathy is actually AAN!
• The problem of misclassification of herbs
• Could the mysterious CIN in Indian subcontinent be 

phytotherapy-induced?



Rapidly progressive renal failure in young 
women

Vanhengherhem, Lancet 1993





Chinese herbal nephropathy

• Explanation
– Confusion between Chinese herbs

• Stephania tetranda (Fangji)

• Aristolochia fangchi

– No evidence of tetradine (active ingredient of 
Stephania) in samples taken after 1990

– Studies established the association between 
Aristolochic acid and renal lesion

– Classical finding: presence of AA-DNA adducts



Chinese herbal nephropathy
• Described worldwide since then

• Presentation

– Rapidly pregressive renal failure

– Minimal hypertension

– Non-nephrotic proteinuria

• Pathology : Chronic TIN, minimal infiltration, rare 
Fanconi’s

• Important: high risk of urothelial cancers



Debelle, KI 2008























Endemic foci of BEN



Aristolochia clematitis 
(birthwort)

www.biolib.de
Deballe et al, KI 2008

http://www.biolib.de�


AA-DNA adducts in renal tissue of BEN 
patients

Grollman et al, PNAS 2



p53 mutation spectra in BEN-associated 
and sporadic TCC

Grollman et al, PNAS 2



Stiborová et al, KI 2008



Cytochrome P450 system and AA toxicity 

Xiao et al, KI 2008



Variations in CY3A family

• CYP3A4 and CYP3A5 are the main CYP3A 
isoenzymes

• Interindividual expression and function 
variability linked mostly to genetic factors

• More than 50 SNPs in both genes

• CYP3A4: *1B (-392 A>G)

• CYP3A5: *3 (6986 A>G)

http://www.cypalleles.ki.se/
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Lane M: Low Molecular Weight Marker;
Lane B: Blank; Lane 1: PCR products (383bp);
Lane 2,3: AA Homozygotes (175 & 169);
Lane 4,5: AG Heterozygotes(210,175 & 169bp);
Lane 6,7: GG Homozygotes(210,175bp).
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Conclusions

• Use of herbal products may not always be harmless

• Mislabeling and substitution shown as the cause of 
AAN

• AA also shown as the environmental cause of BEN

• Such lesions are likely to be commoner and more 
widespread than previously believed

• More epidemiologic and laboratory research needed 
to establish cause-and-effect

• Regulations required to ensure safety of herbal 
products 
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