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RESUMO: “Estudos de toxicidade aguda e crônica do produto fi toterápico brasileiro 
Ierobina®”. A Ierobina® é um produto utilizado popularmente, no Brasil, para tratamento de 
dispepsia, na dose de 280 mg/kg/dia. Apesar de seu largo uso nos últimos 75 anos, recentemente 
foi comprovada sua efi cácia em animais; porém, nenhuma avaliação de seu perfi l toxicológico 
foi realizada. O objetivo do presente estudo foi avaliar a toxicidade aguda (doses únicas de 2100 
mg/kg, 6300 mg/kg ou 12600 mg/kg), em camundongos, e crônica (doses de 2800 mg/kg ou 5600 
mg/kg, por 180 dias), em ratos, após administração per os de Ierobina®. No teste de toxicidade 
aguda, as doses administradas não produziram nenhuma mortalidade e os sinais observados foram 
todos reversíveis. No teste de toxicidade crônica, não foram verifi cadas diferenças signifi cativas 
nas análises hematológicas, macroscópicas e microscópicas. Nos exames de bioquímica sérica, 
diferença signifi cativa foi observada somente na avaliação da alanina transaminase, aspartato 
transaminase e creatinina, porém, sem importância clínica. Assim, considerando os resultados 
obtidos e o fato de ser a Ierobina® um produto comercializado há décadas, sem qualquer 
notifi cação de casos de toxicidade, podemos concluir que o produto parece ser de segurança 
adequada para uso humano. 

Unitermos: Ierobina®, toxicidade aguda e crônica, produto fi tofarmacêutico.

ABSTRACT: Ierobina® is a Brazilian phytopharmaceutical product employed for the treatment 
of dyspepsia (280 mg/kg/day). Despite its widespread use in the country for over 75 years, 
only recently its therapeutic effi cacy has been attested in animals; however, no toxicological 
investigations have been carried out for the product to date. In this paper we evaluated the acute 
toxicity of Ierobina® administrated by gavage in mice (single doses of 2100 mg/kg, 6300 mg/
kg and 12600 mg/kg), along with its chronic effects in rats, after product administration per os
daily, at the doses of 2800 mg/kg and 5600 mg/kg, for 180 days. The product had low acute 
toxicity; all observed alterations were reversible and no animal died during the experiments. In 
chronic toxicological studies, Ierobina® administration for 180 days did not cause any changes 
in hematological and biochemical parameters, with the exception of decreasing the levels of 
alanine transaminase, aspartate transaminase and creatinine. However, histological evaluation of 
kidney, liver and other selected organs showed normal architecture, suggesting no morphological 
disturbances. Hence, considering the obtained results and the fact that Ierobina® has been 
commercialized for decades in Brazil, without any notifi ed case of toxicity, it seems that the 
product is safe for human use. 

Keywords: Ierobina®, acute and chronic toxicity, phytopharmaceutical product.

INTRODUCTION

The research on medicinal plants has 
experienced a huge increase in the last years and some 
traditional species have been the starting point for the 
discovery of many important drugs. According to WHO, 
approximately 20,000 plant species are employed for 
medicinal purposes around the world (Phillipson, 1994). 

Brazil has the richest biota among the megadiversity 
countries, possessing at least 10 to 20% of all planet 
species (Mittermerier et al., 1997). It is believed that 
less than 10% of the estimated 55,000 Brazilian plants 
have been submitted to chemical and pharmacological 
studies (Gottlieb and Mors, 1980). Some herbal products 
have been developed from these bioresources, most of 
them based on traditionally used species. According 
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to the Brazilian legislation, phytopharmaceutical 
products based on traditional plants must also have 
their pharmacological effi cacy and absence of toxicity 
attested for commercialization purposes (Brasil, 2004; 
Carvalho et al., 2008). Despite of that, several herbal 
products are launched in the Brazilian market without 
following these guidelines.

The treatment of functional gastrointestinal 
disorders is one of the domains of herbal therapy (Saller 
et al., 2001). Several phytopharmaceutical products 
are available for treating dyspepsia (Saller et al., 2002; 
Gundermann et al., 2003), a condition comprising a 
complex of symptoms in the upper gastrointestinal 
tract which includes, in addition to epigastric pain 
or discomfort, symptoms such as heartburn, acid 
regurgitation, excessive burping or belching, a feeling 
of slow digestion, early satiety, nausea and bloating 
(Talley, 2001; Hunt et al., 2002).

Most of the symptoms from dyspepsia are 
short lasting and of medium severity, being usually self-
managed (Johannessen et al., 1993). Both in Europe 
and in the USA, less than half of the patients suffering 
from dyspepsia look for medical assistance (Lydeard 
and Jones, 1989; Talley et al., 1992). The extensive use 
of herbal drugs to treat this condition is based on the 
incorrect perception that natural products are always safe 
(Gesler, 1992). Nevertheless, adverse effects associated 
to their use for treating non-ulcer dyspepsia have been 
reported (Thompson Coon and Ernst, 2002).

Ierobina  is a Brazilian phytopharmaceutical 
product indicated for the treatment of dyspepsia. The 
formulation contains the fl uid extracts of Solanum 
paniculatum L. (Solanaceae), Remijia ferruginea D.C. 
(Rubiaceae), Jacaranda caroba D.C. (Bignoniaceae) 
and Erythraea centaurium (L.) Borkh. (Gentianaceae). 
Except for E. centaurium, a European species, the other 
plants occur in Brazil and are popularly employed for 
treating gastrointestinal disorders, including dyspepsia, 
among several other medicinal uses (Braga et al., 2003; 
Botion et al., 2005). There is no report on the traditional 
use of these plants in association; nevertheless, 
Ierobina® has a widespread popular utilization in 
Brazil for treating dyspepsia associated with the intake 
of high-fat meals. It should be reminded that several 
herbal drugs are constituted by a mixture of plants and 
their cumulative effect increases preparation effi cacy in 
curing the diseases (Manoamani et al., 1995).

Although Ierobina® has been commercialized 
for over 75 years in the country, only recently its 
effi cacy as a dyspeptic agent has been attested in animals 
(Botion et al., 2005). On the other hand, no toxicological 
investigations have been carried out for the product to 
date. Therefore, the main goal of the present study was 
to assay the acute and chronic toxicity of Ierobina® in 
mice and rats, respectively, after its administration per 
os.

MATERIAL AND METHODS

Phytopharmaceutical product Ierobina

Ierobina®, control no. 8324, was furnished 
by Laboratório Belfar (Belo Horizonte, Brazil). It is a 
solution, commercialized in 10 mL fl acons, containing 
the fl uid extracts of Solanum paniculatum leaves (0.8 
mL), Remijia ferruginea leaves (0.8 mL), Erythraea 
centaurium leaves (0.2 mL) and Jacaranda caroba
aerial parts (0.2 mL). 

Animals

Male and female Wistar rats (220  20 g) and 
Swiss mice (30  5 g), provided by the Animal House 
of Faculdade de Farmácia of the Universidade Federal 
de Minas Gerais (UFMG), Belo Horizonte, Minas 
Gerais, Brazil, were used. The animals were allowed to 
acclimatize in the experimental room for 1 week before 
the experiments. The animals were kept at controlled 
temperature (23  2 C) and humidity (50%-60%) 
conditions in a 12-hour light/dark cycle (7:00-19:00). 
The experimental protocols have been approved by the 
Ethics Committee on Animal Experimentation (CETEA) 
of UFMG (protocol no 036/04).

Acute toxicity studies

Each of the three doses of Ierobina® (2100 mg/
kg, 6300 mg/kg and 12600 mg/kg) was administered 
by gavage as a single dose to 10 mice (5 males and 5 
females). Food and water were available ad libitum,
except for a 4 hours fastening period before product 
administration. The general behavior of animals was 
monitored for 5, 15, 60, 120, 240 min and 24 h after 
treatment. The mice were further observed twice a day 
for up to 14 days following treatment for any signs of 
toxicity and deaths.

Chronic toxicity studies

The animals were divided into three groups 
of 16 rats each (8 males and 8 females). Ierobina® was 
administered by gavage, daily for 180 days at doses of 
2800 mg/kg and 5600 mg/kg. Control group (16 animals) 
was treated with saline. Physiological responses and 
behavior were evaluated daily and the body weight 
changes, food and water consumption were recorded 
weekly (OECD, 1981). At the end of the period, the 
animals were fasted for 12 h and killed by decapitation. 
Blood samples were colleted into heparinized and 
dry non-heparinized centrifuge tubes. Blood analysis 
(hematology and chemistry) were carried out.

The heparinezed samples were employed for 
the determination of hematological parameters (total red 
blood cells, leukocyte and platelet counts, hematocrit 
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and hemoglobin). The non-heparinized blood was 
allowed to coagulate before being centrifuged and 
the serum was separated. The serum was assayed for 
uric acid, albumin, total protein, glucose, blood urea 
nitrogen (BUN), aspartate transaminase (AST), alanine 
transaminase (ALT), alkaline phosphatases (Alk-P), 
cholesterol and creatinine. Determinations were carried 
out using diagnostic kits (Analisa Diagnostica Ltda.). 
Assays were performed in replicates (n = 8) and results 
are expressed as means ± S.E.M. 

Histopathological studies

After collecting the blood samples, selected 
organs (heart, liver, pancreas, kidney, lungs, stomach, 
spleen and testicles or ovarian) were carefully dissected 
out and weighed. Portions of these organs were fi xed in 
10% neutral formalin solution for the histopathological 
examinations. Tissues were processed by conventional 
technique; the paraffi n embedded sections of 5 m
thickness were prepared and stained with hematoxylin 
and eosin for microscopic examination.

Statistical analysis

Statistical signifi cance was determined by one 
way ANOVA test, followed by Tuckey test and p < 0.05 
was taken as the criterion of signifi cance.

RESULTS

Acute toxicity

There were no deaths after oral administration 
of single doses of Ierobina®, at any dose level (2100 mg/
kg, 6300 mg/kg and 12600 mg/kg). The animals showed 
some behavioral changes in the fi rst day after product 
administration at the highest dose, including ataxia and 
slow response to external stimuli; however the changes 
were absent in subsequent days, suggesting reversibility 
of effects. No other signs of toxicity were observed in 
the 14 days of experiment.

Chronic toxicity

No lethality was registered for any dose up 
to the maximum of 5600 mg/kg, during the 180 days 
of Ierobina® administration. There was no evidence of 
differences for physiological responses and behavior 
between the control and any of the treated groups, at any 
time period, as well as for food and water consumption. 
Moreover, no signifi cant difference in body weight 
gain and organ weights were noted between the control 
group and the treated animals at any evaluated doses 
(Table 1).

The effect of chronic administration of Ierobina®

on the hematological parameters is presented in Table 

2. No signifi cant changes were observed for the treated 
group as compared to the control and all parameters 
remained within normal limits throughout the evaluated 
period.

The biochemical profi les of the treated and 
control animals are shown in Table 3. No statistical 
difference was detected for the assayed parameters, 
in both doses, as compared to the control group (p < 
0.05).

DISCUSSION

Despite the fact that Ierobina® has been 
commercialized in Brazil for decades, only recently its 
dyspeptic effect was assured. Administration of Ierobina®

to high fat-fed rats at the dose of 280 mg/kg resulted in a 
45% increase of tryacylglycerol-rich lipoprotein uptake, 
in comparison to the control group receiving high fat 
diet (Botion et al., 2005). The present investigation 
demonstrates that the administration per os of Ierobina®

to mice and rats do not present toxicological effects.
In the acute toxicological assay, there was no 

registered death for the mice treated with Ierobina®

per os at doses of 2100 mg/kg, 6300 mg/kg and 12600 
mg/kg. It is worth mentioning that such doses are 
respectively 7.5, 22.5 and 45 times that recommended 
for human use (280 mg/kg). Since the pharmacological 
effect of Ierobina® has been previously demonstrated 
when given by the oral route to rats, at the dose of 280 
mg/kg (Botion et al., 2005), it can be concluded that 
the active compound(s) present in the product devoid of 
acute oral toxicity. The symptoms of adverse behavior 
observed in the present study at the highest assayed dose 
(ataxia and slow response to external stimuli changes) 
were reversible after 24 h of product administration.

Toxic effects and obit are uncommon to 
observe in acute experiments with natural products. 
This feature can be explained by the intrinsic nature 
of those products, which contain different compounds, 
usually in low concentrations, the opposite of synthetic 
drugs whose toxicity is more prone to appear in acute 
assays (Féres et al., 2006). The popular perception that 
natural products do not present toxic effects might be 
explained within this context, since the recognition of 
product toxicity is only associated to its use when the 
effects do manifest immediately after administration.

Therefore, multiple dose studies are necessary 
to assure the safety of natural products. On the other 
hand, clinical observations of acute assays are valuable 
tools to defi ne the doses to be tested in the multiple dose 
experiments, along with pharmacological studies in 
animals and in humans (da Silva et al., 2002; Alvarez et 
al., 2004; Hasumura et al., 2004).

For the chronic study, doses of 2800 mg/kg 
and 5600 mg/kg were employed, respectively 10 and 
20 times the human therapeutic dose recommended for 
treating dyspepsia. For both doses, the body weight gain 
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Table 1. Body and organ weights (g) of Wistar rats after chronic oral treatment with Ierobina® for 180 days.

Data are expressed as mean  S.D., n = 8. No statistical difference between control and Ierobina  groups (p < 0.05).

Table 2. Effect of chronic oral administration of Ierobina  for 180 days on the hematological parameters of Wistar rats.

Data are expressed as mean  S.D., n = 8. No statistical difference between control and Ierobina  groups (p < 0.05).

and food consumption were not statistically different 
in the treated rats as compared to the control group. 
Changes in body weight have been used as an indicator 
of adverse effects of drugs and chemicals (Tofovic and 
Jackson, 1999; Teo et al., 2002; Raza et al., 2002). 

Therefore, the results here presented suggest that the 
chronic administration per os of Ierobina®, in doses up 
to 20 times the therapeutic one, is safe to the studied 
animals.

A statistical increase in water consumption 

 Control group (saline) Ierobina® 
2800 mg/kg 5600 mg/kg 

Body weight     
Male Initial  253.5 ± 39.9 256.9 ± 18.1 269.6 ± 17.6 

          Final  408.6 ± 15.6 366.3 ± 34.7 371.9 ± 43.4 
Female Initial    208.7 ± 17.1 197.2 ± 8.2 191.0 ± 10.7 
             Final 246.0 ± 17.4 264.5 ± 18.6 230.3 ± 19.3 
Organ weight    
                Male    
Heart 1.99 ± 0.31 1.56 ± 0.30 1.48 ± 0.19 
Liver 13.31 ± 2.36 10.26 ± 0.78 12.67 ± 1.84 
Pancreas 1.80 ± 0.38 1.32 ± 0.30 1.40 ± 0.57 
Kidney 3.73 ± 0.45 3.36 ± 0.40 3.66 ± 0.35 
Lung 3.08 ± 0.52 2.53 ± 0.42 2.41 ± 0.34 
Testicles 7.39 ± 1.01 6.28 ± 1.68 6.18 ± 1.06 
Stomach 2.57 ± 0.37 2.09 ± 0.57 2.56 ± 0.21 
Spleen 1.08 ± 0.19 1.17 ± 0.16 1.10 ± 0.17 
               Female    
Heart 1.58 ± 0.28 1.12 ± 0.15 1.26 ± 0.26 
Liver 8.65 ± 0.86 8.16 ± 0.96 9.33 ± 0.89 
Pancreas 1.76 ± 0.60 1.50 ± 0.27 1.33 ± 0.65 
Kidney 2.69 ± 0.29 2.56 ± 0.32 3.19 ± 0.43 
Lung 2.15 ± 0.34 2.36 ± 0.78 2.29 ± 0.38  
Ovarian 2.39 ± 0.51 2.44 ± 0.61 2.70 ± 0.97 
Stomach 2.32 ± 0.29 1.95 ±0.25 2.20 ± 0.35 
Spleen 1.12 ± 0.30 1.00 ± 0.19 1.26 ± 0.27 

 Control group (saline) Ierobina® 
2800 mg/kg 5600 mg/kg 

      Male    
Global leukocytes 3.53 ± 4.12 5.86 ± 0.45 5.86 ± 1.30 
Red cells 6.65 ± 1.59 6.69 ± 0.98 5.49 ± 1.23 
Hemoglobin 17.9 ± 4.84 15.43 ± 1.95 14.55 ± 1.35 
Hematocrit 34.75 ± 9.70 33.78 ± 5.25 28.46 ± 5.99 
MCV 52.0 ± 2.94 50.38 ± 1.85 52.00 ± 2.45 
MCH 26.78 ± 1.84 23.24 ± 2.64 27.36 ± 4.93 
MCHC 51.63 ± 4.90 46.09 ± 4.92 52.51 ± 8.17 
Platelets 486.75 ± 364.20 643.86 ± 155.27 596.51 ± 178.31 
      Female    
Global leukocytes 7.23 ± 1.27 5.56 ± 2.82 5.42 ± 1.10 
Red cells 5.41 ± 0.67 7.35 ± 0.57 5.46 ± 0.83 
Hemoglobin 15.78 ± 1.70 16.61 ± 0.77 15.30 ± 1.32 
Hematocrit 26.85 ± 3.70 36.41 ± 2.28 27.70 ± 4.25 
MCV 49.63 ± 1.41 49.75 ± 1.91 50.88 ± 1.73 
MCH 29.53 ± 4.63 22.70 ± 1.03 28.44 ± 3.41 
MCHC 59.69 ± 10.10 45.66 ± 1.71 56.01 ± 6.69 
Platelets 490.88 ± 106.87 688.88 ± 104.87 510.85 ± 171.18 
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 Control group (saline) Ierobina® 
2800 mg/kg 5600 mg/kg 

   Male    
Uric acid (mg/dl) 2.11 ± 1.08 3.80 ± 0.85 2.58 ± 0.53 
Total proteins (g/dl) 7.57 ± 0.48 8.14 ± 0.32 7.73 ± 2.48 
Albumine (g/dl) 4.16 ± 0.53 4.51 ± 1.03 4.60 ± 0.62 
ALT (units/l) 190.06 ± 46.36 148.95 ± 36.39 118.84 ± 52.94 
AST (units/l) 243.84 ± 61.43 205.76 ± 36.00 161.70 ± 55.09 
Creatinine (mg/dl) 0.66 ± 0.08 0.46 ± 0.07 0.39 ± 0.15 
Cholesterol (mg/dl) 85.40 ± 12.90 117.94 ± 30.47 114.57 ± 39.52 
Alkaline phosfatase (units/l) 72.96 ± 17.94 58.38 ± 21.04 59.53 ± 24.36 
Glucose (mg/dl) 172.89 ± 63.78  84.86 ± 27.64  
Urea (mg/dl) 66.42 ± 5.24 61.12 ± 7.17 49.14 ± 14.80 

   Female    
Uric acid (mg/dl) 2.04 ± 1.23 2.89 ± 0.54 2.68 ± 0.73 
Total proteins (g/dl) 9.28 ± 1.80 8.72 ± 0.54 8.89 ± 0.82 
Albumine (g/dl) 4.58 ± 0.34 4.50 ± 0.62 4.23 ± 0.66 
ALT (units/l) 140.59 ± 19.51 114.11 ± 19.13 131.99 ± 41.28 
AST (units/l) 247.51 ± 34.76 216.19 ± 29.83 197.38 ± 79.15 
Creatinine (mg/dl) 0.54 ± 0.07 0.47 ± 0.05 0.38 ± 0.08 
Cholesterol (mg/dl) 109.17 ± 29.72 126.0 ± 20.61 140.75 ± 34.67 
Alkaline phosfatase (units/l) 46.46 ± 16.80 66.16 ± 15.73 59.66 ± 12.56 
Glucose (mg/dl) 133.43 ± 17.29 117.98 ± 18.59 123.63 ± 12.45 
Urea (mg/dl) 57.93 ± 10.99 55.38 ± 6.43 49.18 ± 6.29 

Table 3. Effect of chronic oral administration of Ierobina  for 180 days on the biochemical parameters of Wistar rats.

Data are expressed as mean  S.D., n = 8. No statistical difference between control and Ierobina  groups (p < 0.05).

was observed for the treated animals as compared to 
the control group, for both males and females, only in 
the fi rst week of Ierobina® administration. This effect 
was probably produced by the alcohol present in the 
formulation and it was reversed in the second week. 
Water is an essential nutrient due to its physical-
chemical properties. Both dehydration and excessive 
hydration may cause serious health problems (Iversen 
and Nicolaysen, 2003). Dehydration of as little as 2% 
loss of body weight results in impaired physiological 
and performance responses. Several factors may 
increase the likelihood of chronic and mild dehydration, 
including common consumption of alcohol. (Sluyter et 
al., 2000). Hence, in spite of the presence of alcohol 
in Ierobina®, the water consumption was not affected 
in the chronic treated animals, a crucial condition for 
maintaining the organic equilibrium during the therapy 
with this product. 

After killing the animals, the blood was taken 
for hematological and biochemical assays and selected 
organs (heart, liver, pancreas, kidney, lungs, stomach, 
spleen and testicles or ovarian) were dissected out for 
macroscopic and histological analysis. The hematological 
parameters of both male and female treated rats did not 
differ signifi cantly from the control group. Confi rming 
these results, histopathological evaluation of the 
organs collected from treated animals showed normal 
architecture as compared to the control group, indicating 
no detrimental changes and morphological disturbances 
resulting from the chronic administration of Ierobina®

for 180 days. Lung alterations such as intra-alveolar 

hemorrhage, alveolar collapse, pulmonary congestion, 
among others, are commonly observed after chronic 
administration of drugs by gavage (Carlini et al., 1988; 
Palmeiro et al., 2003); however, it was not found in the 
present study.

Concerning the assayed biochemical 
parameters, no alteration was observed in comparison 
to the control group, including transaminases (AST and 
ALT), good indicators of liver function. Alterations on 
AST and ALT levels may indicate changes on cellular 
permeability or cellular injury and necrosis (Kaneko et 
al., 1997). The evaluation of such parameters is crucial, 
once reports on herbal toxicity have increased, resulting 
from the widespread use of herbal products, especially 
in developed countries (Stedman, 2002; Teschke et al., 
2003). The integrity of hepatic function was evaluated by 
histopathological analysis of liver. Our analysis did not 
show any sign of histological damage on these organs 
that could be associated to hepatotoxicity reactions. 

In addition, the evaluation of renal function is 
equally important, given that various renal syndromes 
have been reported after the use of medicinal plants, 
including tubular necrosis, acute interstitial nephritis, 
Fanconi’s syndrome, hypokalemia or hyperkalemia, 
hypertension, papillary necrosis, chronic interstitial 
nephritis, nephrolithiasis, urinary retention, and cancer 
of the urinary tract (Isnard Bagnis et al., 2004). On the 
other hand, plant extracts have been used to prevent 
nefrotoxicity induced by gentamicin. 

In the present work, both the increase in 
creatinine and accumulation of urea were not observed, 
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which are relevant indicators for renal function 
impairment (Palani et al., 1999; Vidal et al., 2003) (Table 
3). These results were also corroborated by kidney 
histopathological analysis, which indicated that chronic 
administration of Ierobina® devoid of nefrotoxicity.

In conclusion, Ierobina® can be considered safe 
at the oral doses tested, since it did not cause any death 
or adverse behavioral changes in the acute toxicity 
assay on mice and also in chronic studies on rats. The 
commercialization of this product in the Brazilian market 
for over 75 years, apparently without any notifi cation 
of adverse effects, is another evidence that it devoid of 
toxicity. However, to confi rm this hypothesis the clinical 
evaluation of Ierobina® must be undertaken.
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