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Abstract: Acalypha indica (Al) is an Ayurvedic medicinal plant. Some of this plant’s phytochemicals have been
reported to cause oxidative stress in red blood cells. However, we know very little about those chemicals due
to a dearth of literature. We present a case in which a patient with a previously unidentified Glucose-6-
phosphate dehydrogenase(G6PD) deficiency experienced acute haemolysis after ingesting fresh Al plant
leaves. Case Presentation: A 65-year-old man presented with jaundice, pallor, and haematuria following
ingestion of "Kuppamenia mallum" dish. His peripheral blood picture showed bite cells and Heinz bodies.
Positive Brewer's test raised the clinical suspicion of G6PD-deficiency. Low values of the G6PD level assessment
at the follow-up visit confirmed the diagnosis. Conclusion: Although Al is regarded as a medicinal plant acute
haemolysis can also occur after consumption in G6PD-deficient patients. This case emphasizes the need for
further research to identify the phytochemicals and their concentrations that can induce toxicity.

Keywords: G6PD deficiency; intravascular hemolysis; Kuppamenia; Acalypha indica; Dbite cells;
methemoglobinemia

Introduction

The glucose-6-phosphate dehydrogenase (G6PD) deficiency is the commonest enzyme
deficiency worldwide, [1] but is considered as a rare disorder with an overall prevalence of less than
three percent in Sri Lanka. [2] Prevalence of the G6PD deficient population is significantly higher in
areas where malaria is endemic in Sri Lanka, compared to non-endemic areas [3].

Patients with G6PD deficiency are usually asymptomatic until they are exposed to an oxidative
agent. We report this case where a previously unidentified G6PD deficient patient presented with
acute hemolysis following ingestion of Acalypha indica (Kuppamenia in Sinhala).

Case Presentation

A 65-year-old South Asian male patient presented with acute onset of jaundice and hematuria
for 3 days after consuming a “mallum” dish (A Sri Lankan dish made by raw leaves and coconut
kernel) made by “Kuppamenia” (Acalypha indica). That was the first time he consumed
“Kuppamenia”. He denies intake of other drugs or food that can lead to hemolysis. There was no
significant past medical history or family history. On examination, the patient was pale and icteric on
admission. His SpO2 on air was 96% and had no peripheral cyanosis. His blood pressure was 100/70
mmHg, pulse rate was 92 beats per minute and respiratory rate was 15 breaths per minute. He was
conscious, rational, and other system examinations were normal.
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Laboratory workup showed anemia and other features suggestive of hemolysis (Table 1). A
blood sample was sent for blood picture analysis (Figure 1) which showed red cell changes suggestive
of hemolytic anemia probably G6PD deficiency.

Table 1. Laboratory investigation results of the patient.

Lab test Laboratory Values Unit Reference level
Haemoglobin 6.6 g/dL 11-16.5
Haematocrit 26.5 % 36 - 47
Retic count 6.2 % -
Serum total bilirubin 151.82 pmol/L <2.0
Direct bilirubin 69.5 pmol/L 0-5
ALT 10.4 U/L 0-35
AST 275 U/L 0-40
LDH 344 U/L 0-240
DAT Negative - -
Serum Creatinine 76.2 pumol/L 70-115
Urea 20.4 mg/dL 8-50

Abbreviations: ALT; alanine transaminase, AST; aspartate transaminase, DAT; direct antibody test,

LDH; lactate dehydrogenase.
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Figure 1. Peripheral blood picture showing bite cells (arrow) with polychromasia.

He was closely monitored for drop in oxygen saturation and was acutely managed with blood
transfusions for the anemia (3 units of packed red cells) and started on folic acid. His symptoms were
resolved, and urine color returned to normal within 3 days. He was discharged after his clinical
features subsided, and he was educated on a list of food items and drugs that can induce hemolysis.
A clinic follow-up was arranged after 3 months to confirm G6PD deficiency. His methemoglobin
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reduction test (Brewer’s test) (Figure 2) was positive and the G6PD level was 0.162 IU/g Hb (6.5 - 13
IU/g Hb).
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Figure 2. Methaemoglobin reduction test (Brewer's test) showing positive results in this G6PD
deficiency patient.

Discussion

G6PD is an enzyme that is present in the hexose monophosphate pathway (HMP). It is the only
pathway which produces nicotinamide adenine dinucleotide phosphate hydrogen (NADPH) in red
blood cells (RBC) [4]. When a RBC is exposed to oxidative stressors, glutathione act as an antioxidant
and becomes oxidized. A particular cell has only a limited number of glutathione molecules and once
they are oxidized, they should be converted back to its reduced state, in-order to regain its antioxidant
ability (Figure 3). This requires NADPH for this conversion. Since the HMP pathway is the only
pathway that produces NADPH in RBCs, patients who have G6PD deficiency do not have the ability
to revert their oxidized glutathione to its reduced state which leads to red cell destruction.
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Figure 3. (A) Outcomes of the red blood cell (RBC) membrane, when it is exposed to the oxidative
stress created by phytochemicals in “Kuppamenia”/ Acalypha indica. (B) Antioxidative reaction
which get affected in G6PD deficient patients. The membrane of the RBCs protected from the
oxidative stress created by phytochemicals of “Kuppamenia” by reduced glutathione (GSH). NADPH
is needed for the conversion of oxidized glutathione (GSSG) to its reduced state. In G6PD deficiency,
NADPH and GSH synthesis is impaired leading to red blood cell destruction. G6PD, glucose-6-
phosphate dehydrogenase; NADP, NADPH, nicotinamide adenine dinucleotide phosphate.

Acalypha indica, (“Kuppamenia” in Sinhala) is a tropical plant which is found in temperate and
tropical regions, primarily along the equatorial line. [5] From ancient times it has been used in herbal
medication remedies and some people in South Asian countries use it as a dietary component in their
diet (as mallum or kanji).

Many research evidences suggest that Acalypha indica contains many phytochemicals like
cyanogenic glycoside — Acalyphin, Acalyphamide, Alkaloids, Catechol, Sterol, Flavonoids, Saponins
which have different biochemical impact on humans and other animals [6,7]. Most of these chemicals
are antioxidants such as flavonoids (naringin, quercitrin and hesperidin dan kaempferol) and tannins
[8].

Due to this antioxidant ability it is concerned that, it has the capacity to serve as anti-helminthic,
anti-inflammatory agent, anti-bacterial, anti-cancer, anti-diabetic, anti-hyperlipidemic, anti-obesity,
anti-venom, hepatoprotective, hypoxia and wound healing medicine [5]. Even though, there are
limited literature, it is commonly used in Aurvedic medical remedies in Sri Lanka. Out of all those
phytochemicals, it has been documented that quinine, tectoquinone and 2 methyl anthraquinone has
the capacity to induce some oxidative stress to the humans [9], which can lead to acute intravascular
hemolysis (Figure 3) and methemoglobinemia [10,11].

Only few cases of acute hemolysis have been reported from Sri Lanka, India, Thailand, and
Mayotte island [12-14]. When investigating they all had G6PD enzyme deficiency. Many laboratory
studies have been done to assess the toxicity level of this plant, using low to very high doses of
Acalypha indica extract in rats, and have found it to be non-toxic to them but for humans [15]. None
of these articles have reported the acute dose and purity of the extract that can induce hemolysis.

Conclusion

Acalypha indica is a well-known plant that has an antioxidant capacity, and it is widely used as a
medical remedy in South Asia. The amount of intake and the duration seems to have a link with the
prognosis of the clinical outcome. Further studies should be conducted to validate which
phytochemical/s are responsible for inducing oxidative stress and the upper level that can induce the
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toxicity. Moreover, this plant should be included in the “possible avoidable food and drug item list”
of the G6PD deficiency patients since this plant is commonly consumed in South Asian countries.
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