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This study evaluated if the oral administration of a bottled medicine containing Echinacea, Graviola, 
Purple Ipe, Sucupira and Cat’s claw could cause changes in biochemical, coagulation, hematological 
and histopathological parameters in rats. This study arised after a report to Ceatox of a patient who 
used a bottled medicine and developed hematological, renal and histopathological changes. The 
bottled medicine possesses 4.32 mg alcohol.mL

-1 
and by the phytochemical screening and UV/Scan 

tests showed some classes of secondary metabolites. In experiments using Wistar rats, two treatments 
were performed, single dose and 30 days, administering water, alcohol and bottled medicine by gavage. 
In the single dose treatment, alterations of uric acid, cholesterol, creatinine, alkaline phosphatase, iron 
and glucose (p<0.05) were found. Already in the 30 days treatment were alterations of uric acid, total 
and indirect bilirubins, creatinine, alkaline phosphatase, glucose, triglycerides, erythrocytes and 
leukocytes (p<0.05), and hepatic sinusoidal dilatation. The data showed that the alcohol present in the 
bottled medicine can alter biochemical, hematological parameters and cause liver damage in rats. The 
bottled medicine, although not showing alterations in important biochemical and hematological 
parameters, had more pronounced liver histopathological alterations. 
 
Key words: Bottled medicine, biochemical, coagulation and hematological parameters. 

 
 

INTRODUCTION 
 

The popular culture of the use of medicinal plants in 
preparations as bottled medicine are common practices 
being used in the prophylaxis and treatment of many 
diseases (Silva and Freire, 2010). 

The bottled medicine is a popular formulation prepared 
with components of vegetable, mineral, animal, spice and 
alcohol as vehicle. They are products sold in free markets, 
distributed  by   health   centers,   without   any    type   of  
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registration or quality control and who promise to cure 
various types of diseases (Camargo, 2011). The common 
mistake that natural products are non-toxic and have no 
adverse effects leads people to misuse without guidance, 
resulting in health problems, especially in cases of 
overuse or chronic use (UNESCO, 2013). 

Studies in the scientific literature show that the 
administration of infusions of plant extracts in experiments 
with rats, both acute and chronic, causes alterations in 
biochemical parameters, especially hepatic enzymes, 
alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST), urea, creatinine, uric acid, 
glucose and hematological parameters (Da Paz et al., 
2005; Campelo et al., 2013). 

In popular medicine, many plant extracts are used for 
the treatment of various types of diseases, among them 
Echinacea (Echinacea purpurea), Graviola (Annona 
muricata), Purple Ipe (Tabebuia avellanedae), Sucupira 
(Pterodon emarginatus) and Cat’s claw (Uncaria 
tomentosa), which are commonly found in bottled 
medicine of popular use (Lorenzi and Matos, 2008). 

Studies have shown that E. purpurea has an in vitro 
effect on hematopoiesis, with stimulation of blood 
proliferative activity, induces mononuclear leukocyte 
production, stimulates granulocyte activity and increases 
the proportion of CD4/CD8 markers (Białas-Chromiec et 
al., 2003). In the liver, pyrrolising plant alkaloids lead to 
inhibition of CYP3A4 (Schrøder-Aasen, 2012). 

Arthur et al. (2011) showed that the aqueous extract of 
A. muricata, when administered to rats, lowers glucose 
and low-density lipoprotein (LDL-cholesterol) levels and 
increases high-density lipoprotein (HDL-cholesterol) 
levels. They also showed that in prolonged exposure, 
damage to renal cells occurs, leading to decreased renal 
function. In this study, the increase in serum creatinine 
and damage to tubular cells was proportional to the 
increase in dose employed. The same was demonstrated 
by Dayeef et al. (2013) in histological sections, where 
renal cell damage proved renal failure. In another study, 
also with animals, Barata et al. (2013) found renal 
damage with decreased urinary volume and clearance of 
creatinine. In addition, they observed a large increase in 
blood lymphocyte count. 

Studies with a naphthoquinone lapachol present in the 
plant T. avellanedae leads to harmful effects such as 
anemia, increased clotting time and gastrointestinal 
problems (Silva et al., 2003). Its structural similarity to 
vitamin K promotes inhibition of vitamin K epoxide 
reductase and vitamin K quinone reductase enzymes, 
leading to coagulation disorders (Hussain et al., 2007). 
An infusion of Purple Ipe bark causes vascular and 
hepatic congestion, focal inflammation between 
hepatocytes and portal space (Junior et al., 2006). 

In a report of P. emarginatus poisoning in cattle that 
ingested leaves and fruits of the plant, serum AST, ALT, 
gamma glutamyltransferase (GGT) and bilirubin levels 
were high.  Microscopic  changes  showed hepatocellular  

 
 
 
 
degeneration and necrosis, biliary hyperplasia and 
vacuolar degeneration in the contorted renal tubules (De 
Sant'Ana et al., 2012) and hypoglycemic activity (Macedo 
and Ferreira, 2004). 

A detailed toxicity study with U. tomentosa capsules 
was performed in rats, and biochemical, hematological 
and histopathological changes were found. In acute 
toxicity, there was increased liver and kidney weight, 
reduced white blood cells and increased platelet count. In 
subacute toxicity, there was increased liver and body 
weight, increased AST and ALT levels, reduced white 
blood cells, mild hepatic and pulmonary congestion. In 
chronic toxicity, there was increased weight of the liver, 
heart, spleen and body aas well as reduced weight of the 
lungs. There was an increase in AST, ALT and platelet 
count (Ibrahim et al., 2009). 

This study is based on a report in the Ceatox 
(Toxicology Assistance Center) of the University Hospital 
of Western Parana, of a case registered in the Datatox 
(Brazilian Poisoning Data System) about a patient who 
used an industrialized bottled medicine containing 
Echinacea, Graviola, Purple Ipe, Sucupira and Cat's claw 
and evolved to multiple changes, hematological, hepatic 
and renal. 

The aim of the present study was to verify which 
alterations the industrialized medicinal bottle can cause in 
coagulation, biochemical, hematological and 
histopathological parameters in rats. 
 
 
MATERIALS AND METHODS 
 
Acquisition and identification of the sample 
 
The bottled medicine, Naturlife®, Figure 1, from CSJ Mendes ME 
Industry and Natural Products Trade, was acquired in the city of 
Toledo, Parana, Brazil, in August 2015. 

The dosage indication is 2 tablespoons 3 times a day for adults 
and 1 tablespoon 3 times a day for kids. The sample was analyzed 
as its physicochemical characteristics, such as color, odor, density 
(in refractometer), cold (25ºC) and hot (40ºC) pH (Alpax® pH 
meter), solubility, macroscopic and microscopic characteristics, 
alcohol, phytochemical screening and UV-scan spectrum. 
 
 

Alcohol assay 
 
Distillation technique was used to separate the alcohol from the 
vegetal matrix, obtaining the distillate, which was cold oxidized by 
nitrochromic solution. The amount of alcohol was calculated by the 
consumption of nitrochromic solution used in the oxidation of 
alcohol (Heck, 2007). The alcohol content was expressed as mg 
alcohol.mL

-1
 of bottled medicine. 

 
 
Phytochemical screening 
 
The phytochemical characterization was made through reactions 
with color development or precipitation, which involves searching 
for saponins (foam test), steroids and triterpenoids (Liebermann-
Burchard reaction), alkaloids (Dragendorff Mayer reaction), tannins 
(reaction  with  ferric  chloride),  coumarins  (reaction  with KOH and  



Indras et al.            107 
 
 
 

 
 

Figure 1. Photo of bottled medicine. 

 
 
 
UV) and flavonoids (Matos, 2009). 
 
 
Uv/scan absorption spectrophotometry 
 
For determination of maximum wavelength (λmax.) and maximum 
absorbance (Amax.), an aqueous solution at the concentration of 300 
mg.L

-1
 was prepared. Scanning was performed between 

wavelengths of 200 to 400 nm, with resolution of 2 nm. Distilled 
water was used for the baseline and spectrophotometer UV/Visible, 
model DR5000, HACH®. 
 
 
Animals 
 
A total of 30 animals, Rattus novergicus Wistar, male, adult and 
healthy, weighing an average of 250 g, were collected from the 
State University of Western Parana Central Laboratory. The 
animals were housed in polypropylene boxes, air-conditioned (22°C 
± 2°C), light-dark cycle of 12 h, constant exhaust system, water and 
feed ad libitum. After 1 week of adaptation, the animals were 
randomly divided into 6 experimental groups with 5 animals in each 
group (Figure 2). All experimental protocols were approved by the 
Ethics Committee of the State University of Western Parana 
(Cascavel, Brazil) for the care and use of laboratory animals. 
 
 
Single dose treatment 
 
This experiment was based and adapted on qualitative and semi-
quantitative toxicological analysis methodology (Jesus et al., 2012). 
After overnight fasting, the animals were treated by gavage, once 
only, according to: 
 
Control Group [CON1]: received water (1.0 mL.kg

-1
 body weight); 

Alcohol Group [ALC1]: received alcohol (0.005 mL.kg
-1

 body 
weight); 

Bottled medicine Group [GRF1]: received bottled medicine (0.6 
mL.kg

-1
 body weight). 

 
After treatment the animals received water and food ad libitum. All 
animals were observed for signals and symptons at times 0, 5, 10, 
15, 30 and 60 min; 2, 4, 6 and 24 h and finally, 2, 4 and 7 days. 
Thereafter, activity and motor coordination, body tremors, 
fasciculations, ptosis eyelid, tearing, salivation, bleaching and 
hyperemia of the ears, paralysis of the legs, piloerection, analgesia, 
anesthesia, corneal and auricular reflex, temperature, diarrhea and 
other signs and symptoms were observed (Jesus et al., 2012). The 
body weight of the animals was monitored daily. After the seventh 
day of the experiment, all animals were fasted overnight. After 
overnight fasting, the animals were euthanized with an overdose of 
ketamine (300 mg.kg

-1
) and xylazine (45 mg.kg

-1
) for collection of 

blood by intracardiac puncture. Organs (adipose tissue, brain, 
heart, kidneys, liver, lungs, small intestine, spleen, stomach and 
testicles) were removed, weighed, macroscopically and 
histologically observed. Biochemical, coagulation and hematological 
parameters were also evaluated. 
 
 
30 days of treatment 
 
This experiment was based on toxicological analysis methodology 
after 30 days of treatment (Silva et al., 2015). After overnight 
fasting, the animals were treated by gavage, once daily, for 30 
days, according to: 
 
Control Group [CON2]: received water (1.0 mL.kg

-1
 body weight);  

Alcohol Group [ALC2]: received alcohol (0.005 mL kg
-1

 body 
weight); 
Bottled Medicine Group [GRF2]: received bottled medicine (0.6 
mL.kg

-1
 of body weight).  

 
The general behavior was observed, during the 30 days of 
experiment,  in  times  of 5 and 30 min; 1, 2, 4 and 6 h after gavage.  
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Figure 2. Experimental design. 

 
 
 
Respiratory changes, locomotion alteration, tremor, convulsions, 
excitability, reduction of activity, ataxia, piloerection, drowsiness, 
ptosis eyelid, abdominal constriction, salivation and diarrhea were 
observed. The body weight of the animals was monitored daily. 
After the thirtieth day of the experiment, all animals were fasted 
overnight. 

After overnight fasting, the animals were euthanized with an 
overdose of ketamine (300 mg.kg

-1
) and xylazine (45 mg.kg

-1
) for 

collection of blood by intracardiac puncture. Organs (adipose 
tissue, brain, heart, kidneys, liver, lungs, small intestine, spleen, 
stomach and testicles) were removed, weighed, macroscopically 
and histologically observed. Biochemical, coagulation and 
hematological parameters were also evaluated. 

The doses of 0.6 mL.kg
-1 

of the bottled medicine per body weight, 
usual adult dose on the bottled medicine label and 0.005 mL.kg

-1 
of 

alcohol per body weight, referred to the alcohol content found in the 
bottled medicine. Control groups received water. 
 
 
Data analysis 
 
The data obtained were tabulated and statistically evaluated in the 
statistical software Statistica7

®
. The results obtained with the 

different groups were evaluated by the One-way ANOVA method 
followed by Fisher's post-hoc test, and the Kruskal-Wallis test was 
used   to   analyze   non-parametric   variables.  The   results   were 

expressed as mean ± standard error (SEM) of n which reflects the 
number of animals. It was accepted as statistically significant 
p<0.05. 
 
 
Blood collection 
 
The collected blood was distributed in tubes containing the 3.2% 
sodium citrate anticoagulant (1.8 mL) for coagulation 
determinations and in tubes with sodium heparin anticoagulant at 
151.58 IU (10 mL) for biochemical and hematological dosages. A 
drop of blood from the animals without anticoagulant was used for 
the blood smear on slide. Tubes for biochemical and coagulation 
parameters were centrifuged for 10 min at 2,500 xg for plasma 
separation. 
 
 
Biochemical analyzes 
 
The animals were dosed uric acid, ALT, AST, total bilirubin (BT), 
direct (BD) and indirect bilirubin (BI) cholesterol, creatinine, 
glucose, GGT, iron, alkaline phosphatase (AP), triglycerides and 
urea. Biochemical parameters were measured using an automated 
AU680 analyzer (Beckman Coulter®). The analytes were uric acid, 
ALT, AST, bilirubin, cholesterol, AP, glucose, GGT, triglycerides 
and urea   by   enzymatic   method,   iron   by  colorimetric  method,  
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Table 1. Weight variation of the rats with the treatments used. 
 

Parameter 
Single dose treatment  30 days treatment 

CON1 ALC1 GRF1  CON2 ALC2 GRF2 

Weight variation (g) 42.20 ± 6.08 (5) 50.80 ± 5.14 (5) 47.75 ± 3.06 (5)  47.00 ± 10.33 (5) 70.80 ± 6.01 (5) 59.00 ± 9.09 (5) 
 

The numbers in parentheses represent the number of animals (n). Results expressed in mean ± SEM of n animals. 

 
 
 
creatinine by kinetic method and PCR by nephelometric method 
(Beckman Coulter®). 

 
 
Coagulation analyzes 
 
Prothrombin activation time (PT), International normalized ratio 
(INR), partial thromboplastin activation time (APTT) and ratio were 
determined. The PT and INR determinations were performed by 
automated coagulation equipment, by the clot detection method, 
CA500 (Siemens®). APTT and ratio measurements were performed 
by manual clot detection using reagent composed of rabbit brain 
cephalin, ellagic acid and calcium chloride (0.025 mol.L

-1
). 

 
 
Hematological analyzes 
 
Erythrocytes, hemoglobin (HB), hematocrit (HTC), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (HCM), mean 
corpuscular hemoglobin concentration (CHCM), erythrocyte volume 
variation (RDW), total leukocytes, relative values of bands, 
neutrophils, lymphocytes, monocytes and eosinophils, platelets, 
mean platelet volume (MPV) and reticulocytes were evaluated. The 
hematological parameters were analyzed using automated counter 
LH700 (Beckman Coulter®) by resistivity, impedance and 
colorimetric method. The slides were evaluated by optical 
microscopy after staining of May Grünwald Giemsa performed with 
commercial kit (NewProv®). All assays were performed in 
accordance with the manufacturers’ instructions and protocols. 

 
 
Organ weights and histopathological analyzes 

 
Adipose tissue, brain, heart, kidneys, liver, lungs, small intestine, 
spleen, stomach and testicles were isolatedly heavy. All organs of 
the animals were examined macroscopically. Organs with 
macroscopic alterations were fixed in 10% formaldehyde and 
organs of the control group were also analyzed histologically. 
Histological sections were stained with hematoxylin and eosin (HE) 
for microscopic examination. 
 
 
RESULTS AND DISCUSSION 
 
The bottled medicine is an industrialized liquid product of 
dark coloration, low viscous, soluble in water, with odor 
characteristic of propolis, refractive index of 20.0°Bx. 
Microscopically, it presents with few vegetal artifacts. In 
its formulation are described the plants Echinacea, 
Graviola, Purple Ipe Sucupira and Cat’s claw. In the 
label, it is said to be free of registration in ANVISA 
(National Agency of Sanitary Surveillance), does not 
contain alcohol and non-toxic product. Other than the one 

advertised on your label, the alcohol assay showed a 
content of 4.32 mg.mL

-1
. The presence of alcohol is 

worrying, although in its label there was indication and 
dosage for kids. The pH of the bottled medicine is very 
acidic 3.12 (25ºC) and 3.09 (40ºC). 

Phytochemical screening showed the presence of 
some classes of secondary metabolites, such as 
saponins, coumarins and flavonoids. By absorption 
spectrophotometry UV, it was possible to detect λmax. at 
278 nm. The probable secondary metabolites found by 
the UV/Scan for the sample studied were the alkaloids in 
the region between 254-365 nm (Wagner, 1984), 
saponins at 284 nm (Vigo et al., 2003) and tannins at 280 
nm (Pinelo et al., 2006). 

In relation to the treatments of single dose and 30 days 
treatment, there was a decrease in motor activity in three 
(3) animals (n=5) in the [ALC1] group and in 2 animals 
(n=5) in the [ALC2] group, after administration of alcohol 
at a concentration of 0.005 mL.kg

-1
. This effect was 

reversible and occurred within 4 to 6 h after 
administration. Other signs and symptoms were not 
observed during the treatments. The depressant effect of 
alcohol on the central nervous system is already well 
characterized, mainly by increasing the inhibitory 
response of the gamma-aminobutyric acid 
neurotransmitter (GABA) and by inhibiting the response 
of the excitatory neurotransmitter glutamate to N-methyl-
D-Aspartate receptors (NMDA) (Imam, 2010).  

Table 1 shows the mean body weight variation of the 
animals during the treatments. Despite the weight 
variations observed between the groups, the body weight 
gain of the rats in this study was not significant. Another 
author showed significant changes in weight, being that 
the decreases and increases in weight occurred 
according to the amount of alcohol exposed (Silva et al., 
2015). 

The Table 2 presents the results of the biochemical 
analyzes with the treatments used. The rats treated with 
alcohol and bottled medicine showed a high and 
significant level of uric acid. This increase occurred with 
the [ALC1], [GRF1] and [ALC2] groups. The uric acid 
increased by 104% in the [ALC1] group (p<0.005) and by 
84% (p<0.05) in the [GRF1] group compared to the 
control group. In the [ALC2] group, the increase of uric 
acid was even more expressive, being that values of 0.45 
± 0.11 mg.dL

-1
 of uric acid in the control group increased 

to 3.38 ± 0.17 mg.dL
-1

 of uric acid (p<0.05). For the 
[GRF2]  group,  this   analyte   was   not    significant,  but  
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Table 2. Effect of treatments on biochemical parameters in rats. 
 

Biochemical parameter 
Single dose treatment 

CON1 ALC1 GRF1 

ALT (U.L
-1

) 36.05 ± 4.67 (4) 34.12 ± 2.19 (5) 30.18 ± 0.82 (5) 

AP (U.L
-1

) 170.58 ± 22.87 (4) 159.90 ± 4.48 (5) 139.38
 
± 19.36 (5)

 
* 

AST (U.L
-1

) 85.20 ± 6.65 (4) 78.18 ± 6.03 (5) 88.42 ± 6.44 (5) 

BD (mg.dL
-1

) 0.01 ± 0.01 (4) 0.03 ± 0.02 (5) 0.04 ± 0.02 (5) 

BI (mg.dL
-1

) 0.06 ± 0.02 (4) 0.10 ± 0.05 (5) 0.04 ± 0.01 (5) 

BT (mg.dL
-1

) 0.07 ± 0.02 (4) 0.13 ± 0.05 (5) 0.08 ± 0.03 (5) 

Cholesterol (mg.dL
-1

) 75.15 ± 4.66 (4) 89.13 ± 2.98 (5) * 84.72 ± 3.89 (5) 

Creatinine (mg.dL
-1

) 0.29 ± 0.01 (4) 0.29 ± 0.02 (5)
 §

 0.24 ± 0.01 (5) * 

Iron (µg.dL
-1

) 175.73 ± 29.71 (4) 115.05 ± 2.88 (5) 182.46 ± 16.86 (5)
 §
 

GGT (U.L
-1

) 0.00 ± 0.00 (4) 0.14 ± 0.14 (5) 0.00 ± 0.00 (5) 

Glucose (mg.dL
-1

) 103.60 ± 9.61 (4) 67.48 ± 10.89 (5) * 116.06 ± 14.24 (5)
 §
 

PCR (mg.dL
-1

) 0.00 ± 0.00 (4) 0.01 ± 0.01 (5) 0.00 ± 0.00 (5) 

Triglycerides (mg.dL
-1

) 56.75 ± 6.35 (4) 58.95 ± 6.92 (5) 69.30 ± 13.61 (5) 

Urea (mg.dL
-1

) 33.85 ± 3.47 (4) 36.10 ± 2.54 (5) 35.10 ± 2.03 (5) 

Uric Acid (mg.dL
-1

) 0.89 ± 0.07 (4) 1.82 ± 0.37 (5) ** 1.64 ± 0.06 (5) * 

    

Biochemical parameter 
 30 days treatment  

CON2 ALC2 GRF2 

ALT (U.L
-1

) 35.60 ± 1.08 (5) 32.45 ± 2.53 (5) 31.06 ± 2.16 (5) 

AP (U.L
-1

) 86.15 ± 6.03 (5) 110.00 ± 4.56 (5)* 77.25 ± 6.91 (5)
§§

 

AST (U.L
-1

) 101.90 ± 15.85 (5) 108.52 ± 25.18 (5) 76.50 ± 10.13 (5) 

BD (mg.dL
-1

) 0.01 ± 0.01 (5) 0.02 ± 0.01 (5) 0.02 ± 0.01 (5) 

BI (mg.dL
-1

) 0.17 ± 0.02 (5) 0.08 ± 0.01 (5)*** 0.09 ± 0.02 (5)** 

BT (mg.dL
-1

) 0.17 ± 0.02 (5) 0.10 ± 0.01 (5)* 0.10 ± 0.01 (5)* 

Cholesterol (mg.dL
-1

) 67.73 ± 2.47 (5) 75.70 ± 2.44 (5) 73.96 ± 1.34 (5) 

Creatinine (mg.dL
-1

) 0.29 ± 0.01 (5) 0.23 ± 0.01 (5)* 0.28 ± 0.02 (5)
§
 

Iron (µg.dL
-1

) 172.98 ± 7.76 (5) 229.48 ± 13.65 (5)** 164.98 ± 4.45 (5)
§§§

 

GGT (U.L
-1

) 0.00 ± 0.00 (5) 0.28 ± 0.16 (5) 0.18 ± 0.11 (5) 

Glucose (mg.dL
-1

) 140.63 ± 9.46 (5) 163.35 ± 12.91 (5) 118.64 ± 4.45 (5)
§§

 

PCR (mg.dL
-1

) 0.00 ± 0.00 (5) 0.00 ± 0.00 (5) 0.00 ± 0.00 (5) 

Triglycerides (mg.dL
-1

) 55.83 ± 7.35 (5) 60.53 ± 5.48 (5)
§
 35.70 ± 3.27 (5)* 

Urea (mg.dL
-1

) 39.88 ± 2.82 (5) 37.38 ± 1.30 (5) 38.60 ± 2.00 (5) 

Uric Acid (mg.dL
-1

) 0.45 ± 0.11 (5) 3.38 ± 0.17 (5)* 0.63 ± 0.12 (5) 
 

The numbers in parentheses represent the number of animals (n). Results expressed in mean ± SEM of n animals. * p<0.05, p value compared to 
the control group; ** p<0.005, p value compared to the control group; *** p<0.001, p value compared to the control group; 

§
 p<0.05, p value 

compared between the bottled medicine and alcohol groups; 
§§

 p<0.005, p value compared between the bottled medicine and alcohol groups; 
§§§

 
p<0.001, p value compared between the bottled medicine and alcohol groups. 

 
 
 
remained in low concentrations.  

It has been demonstrated that alcohol use induces 
hyperuricemia (Kang et al., 2002). The increase in uric 
acid in these groups is probably due to the presence of 
alcohol in the bottled medicine. This increase is relevant 
because with only one dosage there was a significant 
change in this parameter. With the 30 days of treatment, 
some substances present in the bottled medicine 
attenuated the hyperuricemic effect of alcohol on rats 
[GRF2] by some unknown mechanism. The level of uric 
acid   is   controlled   by   the    rate    of    degradation   of 

endogenous and exogenous purines in uric acid and also 
by the rate of excretion of this analyte (Choi and Curhan, 
2004). Any factor that changes hepatic or renal function 
may influence serum uric acid levels (Bugdayci et al., 
2008). 

We can verify that the creatinine levels of the [GRF1] 
and [ALC2] groups were significantly lower in the control 
groups (p<0.05). What caused the decrease in the serum 
creatinine level is not clear, since the renal function of the 
rats may be impaired by the considerable increase of uric 
acid found. 



 
 
 
 
The total and indirect bilirubin levels of the [ALC2] and 
[GRF2] groups had their levels decreased significantly 
compared with the control group. It is known that the 
decrease in bilirubin levels shows an improvement in 
hepatic function. Early changes in bilirubin in the blood 
are an important prognostic factor in patients with 
alcoholic hepatitis (Mathurin et al., 2003). We found in 
our study decreased bilirubin levels for both the bottled 
medicine group and the alcohol group. This finding is 
different from what was expected, since alcohol 
consumption leads to an increase in serum bilirubin 
because it inhibits its conjugation (O’Malley et al., 2015). 

We observed that the AP units decreased significantly 
from the [GRF1] group in relation to control (p<0.05). 
Already in the 30 days of treatment, the AP units of the 
[ALC2] group increased by 28% relative to the control 
(p<0.05). The AP units of the [GRF2] group remained 
low, but only significant in relation to the [ALC2] group 
(p<0.005). It is well known that increases in serum 
alkaline phosphatase levels are observed in response to 
chronic exposure to ethanol (Ravel, 2009) and also in 
non-alcoholics hepatics diseases (Pantsari and Harrison, 
2006). In the liver, the AP is formed by hepatocytes and 
by cells of the mucosa of the biliary tract. Although the 
AP of hepatic origin may be increased in serum due to 
any type of active hepatic disease, the serum level is 
especially sensitive to obstruction of the biliary tract, be it 
intrahepatic or extrahepatic, mild or intense degree, 
localized in a small area of the liver or in a more intense 
region (Ravel, 2009).  

Thus, as described in the literature, we also found an 
increase of this serum enzyme in rats after 30 days of 
treatment with alcohol. Substances presents in the 
bottled medicine may have attenuated the action of 
alcohol, since in the [GRF2] group the AP units remained 
significantly lower. We have already demonstrated 
hepatic and renal protective effects of airborne portions of 
E. purpurea extract on diethylnitrosamine-induced injury 
in rats (Rezaie et al., 2013) and also anti-inflammatory 
effects on arsenic-induced hepatic toxicity (Heidari et al., 
2012). 

On the determination of serum iron, there was an 
increase in levels in the [GRF1] group, but were not 
significant in relation to the control (p>0.05). With the 30 
days of treatment, there was a significant increase in 
levels in the [ALC2] group in relation to the control 
(p<0.005), and this increase was 33%. The regular 
consumption of alcohol is responsible for disrupting the 
normal metabolism of iron, resulting in excess and 
deposition of this element in the liver. It is likely that the 
two main proteins of its metabolism, ferritin and 
transferrin are involved in this process. Ferritin is the form 
of iron storage, while transferrin is the iron carrier protein. 
Alcohol affects the structure of the transferrin molecule 
causing it to become deficient carbohydrate, resulting in 
an increase in plasma ferritin concentration (Fletcher et 
al., 1999).  
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Harmful effects of alcohol and its derivatives on hepatic 
cell function are relevant. Exposure to alcohol causes 
steatosis, dysfunction of mitochondrial and cellular 
membranes, hypoxia and oxidative stress. At millimolar 
concentrations, alcohol affects directly the microtubular 
and mitochondrial function and membrane fluidity. The 
hepatic toxicity' pathogenesis by alcohol is related to 
acetaldehyde (the main alcohol intermediate metabolite), 
inducing peroxidation and formation of the acetaldehyde-
protein adduct, disrupting the cytoskeleton and the 
membranes’ function. The metabolism by cytochrome P-
450 produces reactive oxygen species (ROS), which 
react with cellular proteins, damage membranes and alter 
hepatic cell function. In addition, impairment of hepatic 
metabolism of alcohol-induced methionine causes a 
decrease in intrahepatic levels of glutathione, thereby 
sensitizing the liver to oxidative damage. The induction of 
CYP2E1 and other cytochrome P450 enzymes in the liver 
by alcohol increases alcohol catabolism in the 
endoplasmic reticulum and enhances conversion to toxic 
metabolites (Mitchell et al., 2012). 

Glucose dosages of the [ALC1] group were lower 
compared to the [CON1] (p<0.05) and that of the [GRF1] 
group were superiors in relation to the [ALC1] group 
(p<0.05). The alcohol also demonstrates a direct 
relationship with glucose metabolism (Ting and Lautt, 
2006). Low doses of alcohol have been associated with 
increased insulin sensitivity, which is a beneficial effect. 
Furthermore, the alcohol influences on glucose 
metabolism requires that some factors like time of the 
treatment and the ingested concentration of alcohol are 
considered (Furuya et al., 2005). This also influences on 
the glucose metabolism inhibiting both gluconeogenesis 
and glycogenolysis. The acute ingestion of alcohol in 
fasting may cause hypoglycemia, especially in cases of 
depleted glycogen stores. The ethanol causes 
hypoglycemia by interfering with a gluconeogenesis as 
well as glycogen synthesis (Cryer et al., 2009), justifying 
the low concentrations of glucose found in the [ALC1] 
group. 

Acute alcohol intoxication may trigger a moderate and 
transient hyperglycemia due to the effect of oxidative 
stress resulting from the production of acetaldehyde. 
Already in a second phase, the chronic alcohol 
consumption can trigger the decrease of glycemic levels, 
and such a situation occurs due to blocking of the Krebs’ 
cycle (Mincis et al., 1995). 

Already in the 30 days of treatment, glucose levels of 
[GRF2] decreased relative to the [ALC2] group (p<0.005). 
As in the alcohol treated group, the same result was not 
obtained, probably the hypoglycemic effect is the result of 
compounds of the vegetal species present in the bottled 
medicine. The aqueous extract of A. muricata, for 
example, has antidiabetic activity with antioxidant and 
protective action on pancreatic β cells, which improve 
glucose metabolism (Florence et al., 2014) and also with 
the species P. emarginatus (Macedo and Ferreira, 2004),  
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that has been described as having hypoglycemic activity 
in a study on traditional plant use. 

The effects on cholesterol and triglycerides levels were 
different in both treatments. The cholesterol 
determinations were significant for the [ALC1] group 
compared to the control (p<0.05), increasing by 19%. 
Already, the triglycerides levels were significant for the 
[GRF2] group, decreasing by 36% in relation to the 
control (p<0.05) and increasing levels in [ALC2] 
compared to [GRF2] (p<0.05). The increase in 
cholesterol levels at 13.98 mg.dL

-1
 in the [ALC1] group 

may reflect the increased absorption of dietary 
cholesterol or the induction of cholesterol absorption by 
alcohol (Latour et al., 1999). These findings were 
consistent with previous studies indicating that alcohol 
affected lipid metabolism (Toffolo et al., 2012) with 
increased cholesterol levels in rats treated with alcohol 
(Silva et al., 2015). 

Triglycerides levels decreased significantly in the 
bottled medicine group (20.13 mg.dL

-1
) and increased in 

the alcohol group (24.83 mg.dL
-1

) compared to the bottled 
medicine. The decrease in triglycerides levels in the 
[GRF2] group may be related to an effect found in T. 
avellanedae extract. In this study, ovarectomized rats fed 
with Purple Ipe extract presented weight loss, decreased 
body fat and triglycerides levels. This anti-obesity effect 
of the extract was due to the ability to prevent the 
accumulation of triglycerides in adipocytes shown in the 
study (Iwamoto et al., 2016). Understandably, alcohol 
causes accumulation of hepatic triglycerides, and can 
lead to steatosis and alcohol-dependent 
hypertriglyceridemia. This accumulation of triglycerides is 
due to an increase in the hepatic synthesis of very low-
density lipoproteins (VLDL) directly linked to the increase 
in the NADH/NAD ratio, which is responsible for the 
blocking of fatty acid oxidation and the Krebs’ cycle. 
Excess fatty acids are used for the synthesis of 
triglycerides (Mincis et al., 1995). 

The accumulation of fat and cholesterol deposits 
(Thoolen et al., 2010) also reduces hepatic function. 
Some authors consider that this deterioration is 
progressive, beginning with some alterations of the lipid 
profile, followed by a potentially compensatory phase 
and, finally, resulting in hepatic insufficiency. In addition, 
this progressive deterioration of the liver may be 
responsible for the disappearance of the hyperlipidemia 
found in some cases of chronic alcohol consumption 
(Sozio and Crabb, 2008) which would explain our 
cholesterol findings in animals treated for 30 days. 

Other results showed that biochemical parameters, 
AST, ALT, BD, GGT, PCR and urea, of the single dose 
and 30 days treatments were not significant between the 
groups (p>0.05). 

Coagulation determinations PT, INR, APTT and ratio 
also did not show significant differences (p>0.05) in the 
treatments used. There is strong evidence in the literature 
that alcohol  impairs  the function  of  coagulation  factors.   

 
 
 
 
Acetaldehyde, product of alcohol metabolism, mediates 
these effects by the inactivation of thrombin, factor Xa, 
fibrinogen, II, VII and X, inhibits factor XIIIa 
transglutaminase activity and forms complexes with 
glycosaminoglycans to synergistically inhibit factors IX, 
IXa, X and Xa (Suchocki and Brecher, 2007) with 
consequent prolongation of coagulation times. Besides 
that, a compound present in T. avellanedae, lapachol, 
also showed changes in hemostasis, because it has a 
structure similar to vitamin K, though it is a reversible 
inhibitor of this vitamin (Hussain et al., 2007). 

Table 3 shows the results of the different hematological 
parameters measured. Only the number of erythrocytes 
(p<0.05) and leukocytes (p<0.05) of the [ALC2] group 
were significant in relation to the control.  

Erythrocytes and leukocytes decreased in the group 
exposed to alcohol, and this reduction was 8 and 47% for 
the respective parameters. These hematological 
parameters were also reduced in the bottled medicine 
group, but not significant. Compounds present in the 
bottled medicine have attenuated this effect of alcohol, 
although there are studies with Purple Ipe, for example, 
showing important hematological changes such as 
anemia (Silva et al., 2003). The consequences of alcohol 
on the hematological system include its toxic effects on 
bone marrow, on cellular precursors, on the maturation of 
erythrocytes, on kinetics and on the function of 
leukocytes and platelets. Alcohol causes suppression in 
the production of red blood cells, as it interferes with the 
metabolism of folic acid, iron, phosphate and vitamin 
B12, which have an essential role in the development of 
hematopoietic cells (Ballard, 1997), thus causing anemia, 
leukopenia, thrombocytopenia and increased VCM on 
blood peripheral (Costa et al., 2007), which would explain 
the decreased values of erythrocytes and leukocytes 
found in our study. 

Some poikilocytosis are usually expected in peripheral 
blood from exposure to alcohol. Erythrocytes in the form 
of stomatocytes, which have a membrane defect by an 
unknown mechanism, but alcoholic abstinence make 
them disappear from the blood, and acanthocytes, by 
incorporating excess cholesterol into the cell membrane 
(Ballard, 1997). Other than that, we found erythrocyte 
changes in the form of codocytes (indicated by arrows) 
on the microscopy of the 5 slides of the [ALC2] group 
(n=5), Figure 3. In groups [CON2] (a) and [GRF2] (c), 
these alterations were not visualized. 

Codocytes or Target cells are erythrocytes that have 
central halo, a hemoglobin concentration in the rounded 
form, which gives it the appearance of a target. These 
cells are characteristic of iron deficiency anemia, 
hemoglobinopathies and thalassemias (Silva et al., 
2009). However, they also occur when there are 
alterations in plasma lipid composition, whose cholesterol 
and lecithin molecules are in continuous exchange with 
the erythrocyte membrane, since this phenomenon is 
responsible  for  the  codocytosis  of  obstructive jaundice  
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Table 3. Effect of treatments on hematological parameters in rats. 
 

Hematological parameter 
Single dose treatment 

CON1 ALC1 GRF1 

Erythrocytes (10
6
.µL

-1
) 7.65 ± 0.09 (4) 8.18 ± 0.17 (5) 7.92 ± 0.24 (5) 

HB (g.dL
-1

) 13.85 ± 0.21 (4) 15.03 ± 0.34 (5) 14.33 ± 0.46 (5) 

HTC (%) 41.47± 0.67 (4) 44.80 ± 0.97 (5) 43.20 ± 1.46 (5) 

VCM (ƒL) 53.86 ± 0.71 (4) 54.64 ± 0.68 (5) 54.45 ± 0.59 (5) 

HCM (pg) 18.05 ± 0.18 (4) 18.41 ± 0.18 (5) 18.11 ± 0.22 (5) 

CHCM (g.dL
-1

) 33.51 ± 0.11 (4) 33.71 ± 0.09 (5) 33.15 ± 0.07 (5) 

RDW (%) 14.01 ± 0.44 (4) 13.56 ± 0.27 (5) 13.94 ± 0.27 (5) 

Reticulocytes (%) 9.82 ± 0.43 (4) 13.15 ± 1.78 (5) 9.87 ± 0.49 (5) 

Leukocytes (10
3
.µL

-1
) 5.05 ± 0.71 (4) 5.30 ± 1.06 (5) 4.94 ± 0.71 (5) 

Basophils (%) 0.00 ± 0.00 (4) 0.00 ± 0.00 (5) 0.00 ± 0.00 (5) 

Bands (%) 0.50 ± 0.29 (4) 0.00 ± 0.00 (5) 0.60 ± 0.40 (5) 

Eosinophils (%) 0.00 ± 0.00 (4) 0.00 ± 0.00 (5) 0.00 ± 0.00 (5) 

Lymphocytes (%) 73.25 ± 2.53 (4) 76.20 ± 1.39 (5) 71.80 ± 4.83 (5) 

Monocytes(%) 3.25 ± 0.85 (4) 1.60 ± 0.75 (5) 2.60 ± 1.17 (5) 

Neutrophils (%) 23.00 ± 2.16 (4) 22.20 ± 1.66 (5) 25.00 ± 4.02 (5) 

Platelets (µL
-1

) 656000 ± 55514 (4) 671480 ± 115983 (5) 589975 ± 72667 (5) 

VPM (ƒL) 6.55 ± 0.16 (4) 6.59 ± 0.27 (5) 6.07 ± 0.15 (5) 

    

Hematological parameter 
30 days treatment 

CON2 ALC2 GRF2 

Erythrocytes (10
6
.µL

-1
) 8.50 ± 0.23 (5) 7.84 ± 0.18 (5) * 7.96 ± 0.14 (5) 

HB (g.dL
-1

) 15.20 ± 0.48 (5) 14.56 ± 0.25 (5) 14.96 ± 0.29 (5) 

HTC (%) 43.20 ± 1.47 (5) 40.60 ± 0.91 (5) 41.00 ± 0.94 (5) 

VCM (ƒL) 50.61 ± 0.73 (5) 51.29 ± 0.41 (5) 51.09 ± 0.53 (5) 

HCM (pg) 17.86 ± 0.11 (5) 18.56 ± 0.15 (5) 18.67 ± 0.18 (5) 

CHCM (g.dL
-1

) 35.30 ± 0.36 (5) 36.19 ± 0.19 (5) 36.55 ± 0.12 (5) 

RDW (%) 15.48 ± 0.52 (5) 14.58 ± 0.42 (5) 15.08 ± 0.10 (5) 

Reticulocytes (%) 13.42 ± 1.37 (5) 14.84 ± 3.14 (5) 14.37 ± 2.21 (5) 

Leukocytes (10
3
.µL

-1
) 6.36 ± 1.23 (5) 3.40 ± 0.73 (5) * 4.26 ± 0.45 (5) 

Basophils (%) 0.00 ± 0.00 (5) 0.00 ± 0.00 (5) 0.00 ± 0.00 (5) 

Bands (%) 0.40 ± 0.27 (5) 0.80 ± 0.65 (5) 0.40 ± 0.27 (5) 

Eosinophils (%) 0.40 ± 0.45 (5) 0.00 ± 0.00 (5) 0.20 ± 0.22 (5) 

Lymphocytes (%) 64.40 ± 3.03 (5) 68.80 ± 4.63 (5) 72.40 ± 6.47 (5) 

Monocytes(%) 1.80 ± 1.02(5) 3.60 ± 1.15 (5) 2.20 ± 0.74 (5) 

Neutrophils (%) 33.00 ± 2.74 (5) 25.40 ± 3.55 (5) 24.80 ± 5.80 (5) 

Platelets (µL
-1

) 692600 ± 90073 (5) 647840 ± 74957 (5) 629860 ± 69280(5) 

VPM (ƒL) 6.55 ± 0.23 (5) 6.45 ± 0.14 (5) 6.26 ± 0.21 (5) 
 

The numbers in parentheses represent the number of animals (n). Results expressed in mean ± SEM of n animals. * p<0.05, p value compared 
to the control group. 

 
 
 
(Failace, 2015). Alterations in lipid composition could 
explain these findings in rats treated with alcohol, since 
changes in the triglycerides levels in this group were 
observed. 

Other hematological parameters, such as HB, HTC, 
VCM, HCM, CHCM, RDW, reticulocytes, bands, 
basophils, eosinophils, lymphocytes, monocytes, 
neutrophils,  platelets   and   VPM   were  not  statistically 

significant (p>0.05). 
Table 4 shows the organ weight ratios, and no changes 

were observed in the macroscopic and histopathological 
analyzes in the single dose experiment. In the 30 days 
experiment, there was a significant reduction in lung 
weight of the [ALC2] group in relation to the control, but 
macroscopic and histopathological alterations of the 
lungs  were  found  in  both  the alcohol and in the control  
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Table 4. Effects of the treatments on organ weight ratios in rats. 
 

Organ 
Single dose treatment 

CON1 ALC1 GRF1 

Adipose tissue 0.0011 ± 0.0002 (4) 0.0012 ± 0.0001 (5) 0.0011 ± 0.0001 (5) 

Brain 0.0063 ± 0.0005 (4) 0.0055 ± 0.0001 (5) 0.0056 ± 0.0002 (5) 

Heart 0.0042 ± 0.0003 (4) 0.0037 ± 0.0001 (5) 0.0037 ± 0.0001 (5) 

Kidneys 0.0083 ± 0.0003 (4) 0.0084 ± 0.0001 (5) 0.0089 ± 0.0002 (5) 

Liver 0.0352 ± 0.0022 (4) 0.0333 ± 0.0008 (5) 0.0356 ± 0.0014 (5) 

Lung 0.0060 ± 0.0002 (4) 0.0060 ± 0.0003 (5) 0.0058 ± 0.0002 (5) 

Small intestine 0.0013 ± 0.0001(4) 0.0010 ± 0.0002 (5) 0.0009 ± 0.0001 (5) 

Spleen 0.0024 ± 0.0001 (4) 0.0022 ± 0.0001 (5) 0.0022 ± 0.0001 (5) 

Stomach 0.0057 ± 0.0003 (4) 0.0058 ± 0.0001 (5) 0.0057 ± 0.0003 (5) 

Testicles 0.0110 ± 0.0005 (4) 0.0102 ± 0.0001 (5) 0.0106 ± 0.0003 (5) 

  

Organ 
30 days treatment 

CON2 ALC2 GRF2 

Adipose tissue 0.0028 ± 0.0003 (5) 0.0028 ± 0.0003 (5) 0.0043 ± 0.0005 (5) 

Brain 0.0053 ± 0.0003 (5) 0.0054 ± 0.0001 (5) 0.0051 ± 0.0002 (5) 

Heart 0.0035 ± 0.0001 (5) 0.0034 ± 0.0002 (5) 0.0034 ± 0.0001 (5) 

Kidneys 0.0081 ± 0.0002 (5) 0.0076 ± 0.0001 (5) 0.0077 ± 0.0003 (5) 

Liver 0.0335 ± 0.0025 (5) 0.0304 ± 0.0005 (5) 0.0300 ± 0.0009 (5) 

Lung 0.0062 ± 0.0003 (5) 0.0053 ± 0.0003 (5) * 0.0060 ± 0.0002 (5) 

Small intestine 0.0008 ± 0.0000 (5) 0.0009 ± 0.0000 (5) 0.0008 ± 0.0001 (5) 

Spleen 0.0019 ± 0.0001 (5) 0.0018 ± 0.0001 (5) 0.0019 ± 0.0001 (5) 

Stomach 0.0051 ± 0.0003 (5) 0.0048 ± 0.0002 (5) 0.0047 ± 0.0001 (5) 

Testicles 0.0076 ± 0.0005 (5) 0.0079 ± 0.0002 (5) 0.0083 ± 0.0005 (5) 
 

The numbers in parentheses represent the number of animals (n). Results expressed in mean ± SEM of n animals. * p<0.05,  p value compared to the 
control group. 
 
 
 

 
 

Figure 3. Normal erythrocytes of rat control (a), erythrocytes in form of codocytes of rat alcohol treated (b) and normal erythrocytes of rat 
bottled medicine treated (c). Erythrocyte changes seen in 30 days treatment. 

 
 
 
group, invalidating it. 

Although hepatic aminotransferases were not altered, 
macroscopic and histopathological alterations of the 
livers of the [ALC2] and [GRF2] groups were observed in 
the treatment of 30 days, in relation to control, which  can 

be seen in Figure 4. 
In this histopathological image of the liver of the alcohol 

group, we can notice the portal space and 
hepatocytes trabeculaes separated by intratrabeculaes 
spaces,  that  is,  dilated  peri-veins (indicated by arrows).  
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Figure 4. Histopathological analysis of rat liver tissue with 30 days treatment. HE staining, 200 X. Control: No pathological changes 
were observed. Alcohol: Mild dilation of peri-veins sinusoids. Bottled medicine: Dilation of sinusoids, greater degree and diffuse. 

 
 
 
The sinusoidal dilation is mild. And in the histopathological 
image of the liver of the bottled medicine group, we noted 
hepatocytes trabeculaes separated by sinusoid dilatation, 
but of a greater degree and more diffused (indicated by 
arrows) than the alcohol group. 

Sinusoidal dilatation occurs when there is an increase 
in hepatic vein pressure, hepatocytes atrophy or 
interruption of sinusoidal reticulin fibers (MacSween, 
1994). Sinusoids can show a spectrum of pathological 
changes, from dilation and congestion to lesions affecting 
the subendothelial (Space of Disse). The width of 
sinusoids in hepatic biopsy specimens is variable, and is 
related to the amount of connective tissue in the 
sinusoidal wall. Among the various causes that lead to 
the increase of sinusoids are alcoholic hepatic disease 
and other toxic products (Lefkowitch, 2016). 

Chronic use of alcohol causes hepatic disease, which 
progresses from simple steatosis to stages of 
steatohepatitis, fibrosis, cirrhosis and hepatic failure 
(Setshedi et al., 2010). Alcohol hepatotoxicity causes 
portal hypertension, with increased liver fat and 
inflammation. This will increase the intrahepatic volume 
and the degree of compression of the hepatic venules, 
sinusoids and intersinusoidal communications (Mincis 
and Mincis, 2011), and may explain the histopathological 
findings of the hepatic tissues of the rats. 

As hepatic histopathological findings were found in both 
the [ALC2] group and the [GRF2] group, we can claim 
that these microscopic changes are related to alcohol. 
However, the microscopic changes found in the bottled 
medicine group were more prominent, that is, besides 
alcohol, there are other compounds present in the bottled 
medicine that have further compromised the hepatic 
tissue. 
 
 

Conclusion 
 

The data presented showed that the alcohol present in a 
bottled medicine can alter lipid profile, glucose, kidney 
function, some blood cells and cause damage to the  liver 

of rats, but does not change the coagulation parameters. 
Although the bottled medicine did not show changes in 
biochemical, coagulation and hematological parameters, 
it presented more pronounced liver histopathological 
changes than alcohol in rat liver. That is, in addition to 
alcohol, there are other compounds present in the bottled 
medicine that further compromised the liver tissue. 

This study demonstrates the importance of considering 
possible actions of alcohol present in herbal medicinal 
preparations. It is noteworthy that even at low doses, 
continuous exposure to alcohol of 0.005 mL alcohol.kg

-1
 

body weight can cause significant changes in some 
biochemical, hematological and histopathological 
parameters of rats.  

These data have considerable repercussions because 
natural products are mistakenly considered non-toxic and 
are used without professional guidance. Thus, toxicity 
studies should evaluate and contribute to show the safety 
of the active principles and their formulations. 

Regarding the notification of toxicity, we cannot say 
that the hematological, renal and histopathological 
changes that the patient had were actually caused by the 
bottled medicine. However, these changes may have 
been exacerbated by alcohol or active plant compounds 
present in its formulation. 
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