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A R T I C L E  I N F O A B S T R A C T

When a patient has an acute abdominal pain, it is 
important to identify if the underlying cause is life 
threatening. To that end, a thorough medical his-
tory and relevant investigation will be pivotal. Here 
we report a case of lead toxicity where the patient 
presented with an acute abdomen following intake 
of Ayurvedic medicines. The baseline blood lead level 
was 82.3 μg/dl. The Ayurvedic medicines when ana-
lyzed for its lead content, revealed high lead concen-
tration. We observed that the cessation of Ayurvedic 
medication along with D-penicillamine therapy was 
beneficial in reducing the blood lead level and in al-
leviating abdominal pain. Our findings implicate the 
need of awareness program regarding the potential 
health hazards associated with the use Ayurvedic 
medicines.
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INTRODUCTION

Lead poisoning has been recognized as a major 
public health problem, particularly in develop-
ing nations like Nepal. (1) Air, dust, soil, paints, 
cosmetics, dietary and herbal supplements, 
and soiled parental work clothing are potential 
sources of exposure to lead. Lead can have a 
wide range of biological effects depending on 
the level and duration of exposure, including 
effects on heme synthesis, the central nervous 
system, kidneys, alimentary tract, and other 
organs. (2) The effect is mediated through in-
creased oxidative stress, ionic mechanisms, and 
apoptosis. (3)

Lead colic is a rare cause of abdominal pain. (4) 
The diagnosis is most often reached in a context 
of professional exposure or in populations at 
risk of contact with lead. Due to previously re-
ported cases of lead colic in Ayurvedic medicine 
user, this cause is important to be considered in 
abdominal pain of unknown origin. (5, 6)

Products used in Ayurvedic medicine contain 
herbs, metals, minerals, or other materials that 
may be harmful if used improperly or without 
the direction of a trained practitioner. Doses 
of metals in Ayurvedic medicine in practice are 
based on recommendations given in ancient 
Ayurvedic texts. Nearly half of the medicines 
used in the Ayurvedic formulary intentionally 
contain at least one metal to enhance potency 
of the drug. (7) The addition of lead is believed 
to have fungicidal properties and improve shelf-
life of the medicine. These medicines can have 
drug interaction with the allopathic medicine. 

Nepalese people have a growing fascination 
with natural remedies and traditional medi-
cines. (8) Practitioners of Ayurveda in Nepal 
undergo recognized institutional education and 
training and are licensed by the government 
body. Though traditional medicines have been 
used in Nepal, there is little quality control or 
trials. Some unscrupulous drug manufacturers 

mix allopathic medicines in Ayurvedic drugs, 
usually steroids and since the patient feels tem-
porary relief; he ascribes it to the Ayurvedic 
medicine. (9) Uncontrolled use of herbs, use of 
heavy metals, lack of quality control and adding 
steroids damages the quality of Ayurvedic med-
icine. (9) In Nepal, patient with chronic diseases 
like arthritis, asthma, hemorrhoids, insomnia, 
autoimmune diseases and skin diseases have 
more tendency to use ayurvedic medicines. 
Acute clinical presentation in patients using 
Ayurvedic medicine adulterated with heavy 
metal like gold and alkaloids has been reported 
from Nepal previously. (10) To the best of our 
knowledge, acute clinical manifestation due to 
lead toxicity after consumption of Ayurvedic 
medicine has not been reported from Nepal 
earlier.

CLINICAL DIAGNOSTIC CASE

A 38-year-old man presented to a gastroenter-
ologist with a one month history of progressive 
epigastric pain without radiation. The pain had 
increased in intensity in the last two days. He re-
ported dark and hard stool, decreased appetite, 
tiredness, and nausea. He did not have any sig-
nificant medical or surgical history. However, he 
had been taking Ayurvedic medication for three 
months to increase his sperm count, which was 
prescribed to him by a licensed Ayurvedic prac-
titioner in Kathmandu. He is in the army by pro-
fession. He consumed alcohol occasionally and 
was a non-smoker.

His vital signs were stable. On physical exami-
nation, no signs of peritonitis were observed. 
Physical examination was remarkable for abdom-
inal tenderness in the epigastric area. Testicular 
examination and per rectal examination were 
normal.

Laboratory evaluation revealed a hemoglobin 
level of 9.7 g/dL (Reference range - 13.5 – 16.9 
gm %) with a mean corpuscular volume (MCV) 
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of 87.1 fL (Reference range - 81.8 – 95.5 fL) and 
a reticulocyte count of 3.8% (Reference range 
- 0.5 – 2%). Hemoglobin and MCV were mea-
sured using the Sysmex automated hematol-
ogy analyzer XN 330 (Sysmex, Milton Keynes, 
UK). Reticulocyte count was measured by mi-
croscopy. The liver, pancreas and kidney func-
tion tests were normal except for a mild in-
crease in transaminase level. Imaging included 
a CT scan and an abdominal ultrasound, neither 
of which revealed any abnormalities. In addi-
tion, an upper gastrointestinal endoscopy and 
colonoscopy revealed no abnormalities either.

The serum iron chemistry, antinuclear antibody 
screening, vitamin B12, folate and thyroid-stim-
ulating hormone were in normal range. His pe-
ripheral blood smear showed anisocytosis with 
normochromia. There was no evidence of he-
molysis. The hemoglobin electrophoresis was 
normal too. Subsequently, blood lead level (BLL) 

was measured and the result showed an elevat-
ed level of lead at 82.3 µg/dL (normal <10 µg/dL). 
Measurement of BLL was performed using the 
Lead Care II instrument (Magellan Diagnostics 
Inc., N. Billerica, Massachusetts, USA) based on 
the principle of anodic stripping voltametry. The 
zinc protoporphyrin level was 310 mg/dL (nor-
mal <40 mg/dL) and was measured using hema-
tofluorometer (Helena Laboratories, Beaumont, 
Texas, USA).

The patient’s history showed no other poten-
tial sources of lead exposure than the intake 
of Ayurvedic medicine. He lived in a modern 
house. None of his family members had simi-
lar symptoms. He is an army by profession and 
he reported that he performs most of his work 
using gloves and protective clothing in order to 
minimize exposure if any.

Extracts from the seven Ayurvedic medicines 
that the patient was using, were evaluated 

Table 1 Lead level in the Ayurvedic drugs the index patient was using

Note: Prescribed limit of lead in Ayurvedic medicine is less than 10 ppm (22).

Name of Ayurvedic drug
Lead concentration 
(In parts per million)

Prawal Pishti 11.18

Siddha Makara Dhvaja Guti 102.53

Chankrashekhar ras 12.89

Shatawari Granules 4.53

Musli pak (Laghu) 11.54

Vanari 13.74

Vanga Bhasma 209.70
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using an atomic absorption spectrophotometer. 
The test showed a high concentration of lead in 
six out of the seven medicines. (Table 1) 

Patient was managed on outpatient basis. He 
was prescribed with D-Penicillamine 250 mg 
one hour before meal, initially once a day for 
one month then twice a day for another two 
months and thrice a day for the fourth month. 
Patient’s BLL alleviated over time (Figure 1). 
His symptoms were resolved after 2 weeks of 
treatment.

DISCUSSION

Acute lead toxicity that results from short-term, 
high dose lead absorption causes normocytic 
or microcytic anemia, abdominal pain and con-
stipation, arthralgias and myalgias, and central 

nervous system impairment including head-
ache, mood disorder and encephalopathy. (11) 
Our patient manifested many of the known 
signs and symptoms of acute lead toxicity, in-
cluding abdominal pain, constipation, anemia 
and abnormal liver enzymes.

The exact pathogenesis of lead induced ab-
dominal colic is unknown. However, proposed 
mechanisms include alterations in the visceral 
smooth muscle tone due to action of lead on 
visceral autonomic nervous system, changes in 
the sodium transport in small intestinal muco-
sa, porphyrinopathy and lead induced intersti-
tial pancreatitis. (12, 13) Abnormal liver enzyme 
is possible due to the depletion of the antioxi-
dants savings of the cells in acute lead toxici-
ty. (14) Lead interferes with a variety of heme 

Figure 1 Patient blood lead level (BLL) versus hemoglobin (Hb) trended over time
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biosynthetic enzymes, including delta-ami-
nolevulinic acid that conjugates levulinic acid to 
form porphobilinogen and ferrochelatase which 
incorporates ferrous iron into protoporphyrin IX 
ring. This results in anemia, hypersideraemia, 
reticulocytosis and basophilic stippling, due to 
the persistence of cytoplasmic proteins. (15, 
16) Basophilic stippling of erythrocytes is typi-
cal but not specific for lead poisoning. (15, 17) 
In our patient, the basophilic stippling was not 
seen.

Several cases of lead intoxication associated 
with Ayurvedic medicines have been reported 
worldwide. (18 -21) Patients taking these medi-
cines are often overlooked and are usually not 
evaluated for lead exposure until serious mani-
festations have occurred. Clinical practitioner in 
geographical area with Ayurvedic medication 
users should have a high index of suspicion of 
lead toxicity among persons with characteristic 
signs and symptoms in the absence of occupa-
tional exposure. 

The World Health Organization has prescribed a 
limit for lead contents in herbal medicine at 10 
ppm. (22) Six Ayurvedic medicine out of seven, 
that patient was using had higher lead concen-
tration. (Table 1) The Vanga Bhasma named 
Ayurvedic medicine which the index case was 
using contained the highest amount of lead 
(209.70 ppm) out of these six Ayurvedic medi-
cines, when analyzed through atomic absorp-
tion spectrophotometer. The lead concentra-
tion in all seven Ayurvedic medicines is shown 
in Table 1. Heavy metals are commonly incor-
porated into Ayurvedic preparations as ashes or 
bhasmas. Experts in this field claim that role of 
bhasmas is to enhance the herbal products po-
tency via facilitating the entry into the relevant 
cells and if adequately prepared are safe for ad-
ministration. Use of bhasmas in Ayurvedic med-
icine leading to lead toxicity has been reported 
previously. (23, 24)

In adults, the decision to use chelation therapy is 
ultimately clinical but may be guided by the BLL. 
The two chelating agents most commonly used 
to treat adults are oral succimer [meso-2, 3-di-
mercaptosuccinic acid (DMSA)] and edetate cal-
cium disodium (CaEDTA). (25) D-penicillamine 
was used in our patient since this is the only 
available treatment option in Nepal.

The pace of improvement may be highly vari-
able, ranging from weeks to years, depending 
on the magnitude of intoxication. (26) It has 
been found that chelation therapy reduces 
blood lead concentrations acutely, but the lev-
els rebound within weeks to months after treat-
ment due to redistribution from bone, requiring 
repeated courses of treatment. Our patient re-
covered quickly and the BLL decreased linearly. 
The acute high dose intake of Ayurvedic medi-
cine in our patient might be the cause for dimin-
ished lead distribution to the bone and linear 
decrease in BLL. However, our patient is advised 
for an annual blood lead and zinc protoporphy-
rin level examination and, avoidance of expo-
sure to lead by preventing use of improperly 
prepared contaminated Ayurvedic drugs.

LEARNING POINTS

• The adulterated Ayurvedic medicine due to 
its easy availability and lack of focused sci-
entific research has potential to cause more 
cases of lead toxicity. 

• Clinicians should consider lead toxicity sec-
ondary to Ayurvedic medicine intake in their 
differential diagnoses of anemia, with ab-
dominal pain. 

• Health risks posed by the Ayurvedic med-
icine should be discussed among health-
care providers and awareness should be in-
creased among general public. 
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Consent

Written informed consent was obtained from 
the patient for publication of this case report.
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