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INTRODUCTION

One the most commonly consumed single ingredient 
herbal tea or tisane is chamomile (Matricaria recutita) which 
is prepared with dried flowers. Infusions and essential oils 
from fresh or dried flower heads have aromatic, flavoring, 

and coloring properties. Both are used in a number of  
commercial products.[1,2] 

Chamomile seems to have antioxidant activity[3] and 
a significant effect in the red blood cell membrane 
resistance.[4] Studies with animal model indicate potent anti-
inflammatory action,[5] some anti-mutagenic properties,[6] 
gastro-protective effect,[7] and anxiolytic effects.[8] 
Chamomile also has acaricidal effect,[9] anti-microbial 
activity,[10] anti-viral activity,[11] wound healing activity,[12] 
and anti-hyperglycemic activity.[3] Anti-proliferative and 
apoptotic effects were observed too.[13] Segal and Pilote[14] 
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have suggested that chamomile could increase the  
anti-coagulant effect of  warfarin. Many of  these biological 
properties are due to the action of  some flavonoids and 
terpenoids compounds in the chamomile.[1,15]

Radiopharmacy plays an important role in the 
development and in the research of  radiopharmaceutical. 
Radiopharmaceuticals (molecular or cellular structures) 
are designed to have specific bio-distribution and uptake 
in determined targets and elimination patterns when 
administered to normal subjects.[16] Sodium pertechnetate 
(Na99mTcO4) is a radiopharmaceutical used to obtain images 
from thyroid, gastric mucosa, salivary glands, and choroids 
plexus of  the brain.[16,17] It has already been reported that 
biodistribution of  radiopharmaceuticals and radiolabeling 
process can be modified by a wide variety of  conditions, 
such as, drug therapy, radiation therapy, disease and 
medicinal plants therapy.[18,19] 

There are many applications of  red blood cells (RBC) 
labeled with 99mTc, as radiopharmaceutical, and this labeling 
process depends on a reducing agent; stannous chloride 
(SnCl2) has been usually used. When whole blood is utilized 
on the labeling of  RBC with 99mTc, radioactivity is mainly 
found inside of  RBC (beta-chain of  the hemoglobin). 
Furthermore, it is also bound outside of  the RBC on 
plasma proteins.[16] The band-3 anion transport system[20] 
and calcium channels[21] may be the ways that pertechnetate 
and stannous ion have, respectively, to reach the interior 
of  the RBC. Drugs (patient medications) and some natural 
products have being reported to decrease the labeling of  
blood constituents with 99mTc, and this change would be 
caused by alterations in the RBC plasma membrane.[22-26] 

The purpose of  this work was to evaluate the effects  
of  an aqueous extract of  chamomile (CE) on the labeling 
of  blood constituents with 99mTc (using an in vitro and an 
in vivo/in vitro experiment), on the morphology of  the RBC 
and on the biodistribution of  the radiopharmaceutical 
sodium pertechnetate in organs isolated from Wistar rats. 

MATERIALS AND METHODS

Animals
Adult male Wistar naive rats (three months old, 250±15g) 
were housed, five per cage, in an environmental-controlled 
room. Animals had free access to water and food, and 
ambient temperature was kept at 25 ± 2oC. This study was 
performed in accordance with the guidelines of  “Care and 
Use of  Laboratory Animals” (US National Institutes of  
Health 85-23, revised 1996). Handling and experimentation 
protocols were approved by the Ethics Committee for the 
Use and Care of  Experimental Animals of  the Instituto de 

Biologia Roberto Alcantara Gomes, Universidade do Estado do 
Rio de Janeiro.

Extract preparation and spectrophotometric 
measurements
An aqueous extract was freshly prepared (just before 
the assay) mixing 3g of  crushed and dried flowers of  
chamomile (Leão Junior S.A, lot number D124/06) in 
50ml of  0.9% NaCl (saline). The mixture was centrifuged 
(clinical centrifuge, 1500rpm, 5min). The supernatant 
was separated and had the optical density (OD) analyzed 
in a spectrophotometer (Analyser Comércio e Indústria 
LTDA, model Analyser 800M, São Paulo, Brazil) that was 
recorded in the range from 400 up to 700nm with intervals 
of  20nm, using a tube with 1cm of  path length. All the 
experiments were performed in validity of  the product as 
it was informed by the manufacturer. This solution was 
considered to have a final concentration of  60mg/ml and 
was diluted to 30, 15, 7.5, 3.75mg/ml. Saline solution was 
used in all experiments as a control. The highest value of  
OD (0.884±0.074) in 500nm of  the prepared extract was 
considered to be a quality and reproducibility marker for 
the preparation of  each extract.[27,28]

In vitro treatment of blood samples with chamomile 
extract and 99mTc-labeling of blood constituents
Heparinized whole blood was withdrawn by cardiac 
puncture from anesthetized Wistar male rats (n=10) and 
immediately used to experimental assays. Blood samples 
(0.5ml) were incubated with 100μl of  the aqueous 
chamomile extract at different concentrations (60, 30, 15, 
7.5, 3.75mg/ml) or saline as control, for 60 min.

Blood samples treated with CE were incubated with stannous 
chloride (1.2μg/ml; 500µl) (Sigma-Aldrich, USA) during  
1 hour. After this period of  time, 99mTc (100μl, 3.7MBq/ml) 
as sodium pertechnetate (recently milked from 99Mo/99mTc 
generator, Instituto de Pesquisas Energéticas e Nucleares, Comissão 
Nacional de Energia Nuclear, São Paulo, Brazil), was added, 
and the incubation continued for another 10 minutes. 
These samples were centrifuged (3500rpm, 5minutes) in a 
clinical centrifuge, and plasma (P) and blood cells (BC) were 
isolated. Samples (20μl) of  P and BC were also precipitated 
with 1.0ml of  trichloroacetic acid (TCA 5%), centrifuged, 
and insoluble (IF) and soluble (SF) fractions were separated. 
The procedures were carried out at ambient temperature. 
The radioactivity in P, BC, IF-P, SF-P, IF-BC, and SF-BC 
was counted in a well counter (DPC, model Gamma-C12, 
Los Angeles, USA), and the percentage of  radioactivity 
(%ATI) was calculated as described: (i) % ATI BC = CPM 
(BC)/CPM (P) + CPM (BC); (ii) %ATI IF-P = CPM  
(IF-P)/CPM (SF-P) + CPM (IF-P) e (iii) % ATI  
(IF-BC) = CPM (IF-BC)/CPM (SF-BC) + CPM (IF-BC). 
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In vivo treatment of rats with chamomile extract and 
99mTc-labeling of blood constituents
The animals received a CE (60 mg/kg, n=10) or saline 
(control, n=10) for 7 days by orogastric gavage. On the 
8th day, Na99mTcO4 (7.4 MBq, 0.3ml) recently milked from 
99Mo/99mTc generator (Instituto de Pesquisas Energéticas e 
Nucleares, Comissão Nacional de Energia Nuclear, São Paulo, 
Brazil) was injected through the ocular plexus of  the 
anesthetized animals.

Samples (500μl) of  heparinized whole blood were 
withdrawn and incubated with stannous chloride (1.2μg/
ml; 500µl) (Sigma-Aldrich, USA) during 1 hour. These 
samples were centrifuged (3500rpm, 5minutes) in a clinical 
centrifuge, and plasma (P) and blood cells (BC) were 
isolated. Samples (20μl) of  P and BC were also precipitated 
with 1.0ml of  trichloroacetic acid (TCA 5%), centrifuged, 
and insoluble (IF) and soluble (SF) fractions were separated. 
The procedures were carried out at ambient temperature. 
The radioactivity in P, BC, IF-P, SF-P, IF-BC, and SF-BC 
was counted in a well counter (DPC, model Gamma-C12, 
Los Angeles, USA), and the percentage of  radioactivity 
(%ATI) was calculated as described: (i) % ATI BC = CPM 
(BC)/CPM (P) + CPM (BC); (ii) %ATI IF-P = CPM (IF-P)/
CPM (SF-P) + CPM (IF-P) e (iii) % ATI (IF-BC) = CPM 
(IF-BC)/CPM (SF-BC) + CPM (IF-BC). 

Light microscopy of blood treated in vitro with 
chamomile 
Histological evaluations were performed with blood 
samples treated with various concentrations (60, 30, 15, 
7.5, 3.75mg/ml) of  an aqueous extract of  chamomile or 
saline for 60 min at room temperature. Blood smears were 
prepared, dried, fixed and staining with May-Grunwald/
Giemsa stain (Isofar, Brazil). After that, the morphology 
of  the RBC was observed under light microscope 
(Eclipse E400, x100). The images were captured with a 
video camera (CCD Sony DXC-151 A), processed, and 
the morphometry (perimeter/area ratio) of  the RBC 
determined with an image analyzer using Image Pro Plus 
4.5 (Media Cybernetics,San Diego, USA).

Light microscopy of blood isolated from animals 
treated with chamomile 
Histological evaluations were performed with heparinized 
blood samples withdrawn from Wistar rats that received 
the extract (n=5) or saline (n=5, as a control). Blood 
smears were prepared, dried, fixed, and staining with 
May-Grunwald/Giemsa stain (Isofar, Brazil). After that, 
the morphology of  the RBC was observed under light 
microscope (Eclipse E400, x100). The images were 
captured with a video camera (CCD Sony DXC-151 A), 
processed, and the morphometry (perimeter/area ratio) of  
the RBC determined with an image analyzer using Image 
Pro Plus 4.5.

Determination of the biodistribution of the 
radiopharmaceutical Na99mTcO4

On the 8th day, Na99mTcO4 (7.4 MBq, 0.3ml) recently 
milked from 99Mo/99mTc generator (Instituto de Pesquisas 
Energéticas e Nucleares, Comissão Nacional de Energia Nuclear, 
São Paulo, Brazil) was injected through the ocular plexus 
of  the anesthetized animals (n=10). After 10 min, the 
rats were sacrificed, the organs (pancreas, testis, stomach, 
kidney, spleen, duodenum, heart, lung, liver, thyroid, bone, 
muscle, and brain) were removed, isolated, weighted, and 
the radioactivity of  each organ was obtained in a well 
counter (DPC, model Gamma-C12, Los Angeles, USA). 
The radioactivity percentage per gram (%ATI/g) of  each 
organ was determined. 

Statistical analysis
Results were reported as means ± standard deviation of  
%ATI, %ATI/g, and perimeter/area. The comparison 
between groups were performed by ANOVA and post-
hoc Dunnett’s test in radiolabeling evaluation and in 
RBC morphometry of  blood treated in vitro with CE  
and Student’s  t  test  in biodistr ibution of  the 
radiopharmaceutical and in RBC morphometry of  blood 
from animals treated in vivo with CE. A P value ≤ 0.05 
was considered statistically significant (Graph-Pad Prism 
version 5.03, San Diego, USA).

RESULTS 

Spectrophotometric measurements 
An absorption spectrum of  the CE was obtained, and the 
highest value to OD of  this extract (0.884 ± 0.07) was in the 
wavelength of  500nm [Figure 1]. This data was considered 
as quality marker of  the extract preparation.

In vitro treatment of blood samples with chamomile 
extract and 99mTc-labeling of blood constituents
There was a significant decrease (P < 0.01) in the distribution 
of  99mTc in the blood cells compartment from 94.22±2.17 

Figure 1: Optical density measurements of an aqueous extract of 
chamomile obtained by spectrophotometer
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to 86.34±2.95, 84.88±3.66, and 68.40±6.19 when the whole 
blood cells was treated with 15, 30 and 60 mg/ml of  CE, 
respectively [Table 1].

There was a significant decrease (P < 0.01) on the fixation 
of  99mTc from 67.20 ± 3.83 to 45.96 ± 10.29 in plasma 
proteins (insoluble fraction of  the plasma) in blood cells 
treated with 60 mg/ml of  CE [Table 2].

There was no difference (P > 0.05) in the fixation of  the 
radioactivity in the insoluble fraction of  samples of  blood 
cells obtained from whole blood treated with different 
concentrations of  CE [Table 3].

In vivo treatment of rats with chamomile extract and 
99mTc-labeling of blood constituents
There was no difference (P>0.05) on the labeling of  

the blood constituents with 99mTc that whole blood  
was withdrawn of  Wistar rats treated with the CE by  
7 days [Table 4]. 

Light microscopy of blood treated in vitro with 
chamomile 
The RBC from blood treated with CE showed a crenate 
shape [Figure 2a] when compared with RBC from blood 
treated with saline [Figure 2b].

This qualitative data was confirmed by a morphometric 
evaluation, which shows that the perimeter/area ratio of  the 
RBC from blood treated with all different concentrations 
of  CE increased significantly (P<0.01) when compared with 
RBC from blood treated with saline [Figure 3].

Table 1: Distribution of the radioactivity in 
plasma (P) and cellular (BC) compartments of 
blood incubated with different concentrations of 
an aqueous extract of chamomile
Extract (mg/ml) BC

(%ATI)
P

(%ATI)
0 94.22±2.17 5.78±2.17
3.75 95.56±1.91 4.44±1.91
7.5 95.10±1.43 4.90±4.90
15** 86.34±2.95 13.66±2.95
30** 84.88±3.66 15.52±2.44
60** 68.40±6.19 31.60±6.19

Table 1: Heparinized whole blood samples of Wistar rats were withdrawn by cardiac 
puncture and incubated with different concentrations of an aqueous extract of 
chamomile (1h). Physiological solution (NaCl 0.9%) as a control. After with stannous 
chloride solution (1h) and sodium pertechnetate were added (10min). These samples 
were centrifuged in a clinical centrifuge and plasma (P) and blood cells (BC) were 
isolated. The percentage of radioactivity (%ATI) in all fractions was calculated. (**) 
for P<0.01 when compared to control group

Table 3: Distribution of the radioactivity on 
insoluble fraction of cell (IF-C) and soluble 
fraction of cell (SF-C) of blood incubated with 
different concentrations of an aqueous extract 
of chamomile
Extract (mg/ml) FI-C

(%ATI)
FS-C

(%ATI)
0 92.66±1.49 7.74±1.49
3.75 91.95±3.23 8.81±3.23
7.5 90.04±4.91 9.96±4.91
15 92.08±3.64 7.92±3.64
30 90.76±3.95 9.24±3.95
60 92.03±6.19 7.97±6.19

Table 3: Heparinized whole blood samples of Wistar rats were withdrawn by cardiac 
puncture and incubated with different concentrations of an aqueous extract of 
chamomile (1h). Physiological solution (NaCl 0.9%) as a control. After with stannous 
chloride solution (1h) and sodium pertechnetate were added (10min). These samples 
were centrifuged in a clinical centrifuge, and plasma (P) and blood cells (BC) were 
isolated and precipitated with trichloroacetic acid 5%, centrifuged, and insoluble (IF) 
and soluble (SF) fractions were separated. The percentage of radioactivity (%ATI) in 
all fractions was calculated

Table 2: Distribution of the radioactivity on 
insoluble fraction of plasma (IF-P) and soluble 
fraction of plasma (SF-P) of blood incubated 
with different concentrations of an aqueous 
extract of chamomile
Extract (mg/ml) IF-P

(%ATI)
SF-P

(%ATI)
0 67.20±3.83 32.80±3.83
3.75 70.02±2.61 29.98±2.61
7.5 69.23±2.82 30.77±2.82
15 71.77±8.41 28.23±8.41
30 73.93±5.25 26.07±5.25
60** 45.96±10.29   54.04±10.29

Table 2: Heparinized whole blood samples of Wistar rats were withdrawn by 
cardiac puncture and incubated with different concentrations of an aqueous extract 
of chamomile (1h). Physiological solution (NaCl 0.9%) as a control. After with 
stannous chloride solution (1h) and sodium pertechnetate were added (10 min). 
These samples were centrifuged in a clinical centrifuge and plasma (P) and blood 
cells (BC) were isolated and precipitated with trichloroacetic acid 5%, centrifuged 
and insoluble (IF) and soluble (SF) fractions were separated. The percentage of 
radioactivity (%ATI) in all fractions was calculated. (**) for P<0.01 when compared 
to control group

Table 4: Distribution of radioactivity on blood 
cells (BC), plasma (P), insoluble fraction, and 
soluble fraction of the blood cells (IF-BC and 
SF-BC) and of the plasma (IF-P and SF-P) of 
samples of blood of the animal treated with a an 
aqueous extract of chamomile
Fraction Control

(%ATI)
Treated 
(%ATI)

P 2.29±0.93 3.05±0.51
BC 97.71±0.93 96.95±0.51
IF-P 64.10±13.84 66.96±8.05
SF-P 35.90±13.84 33.04±8.05
IF-C 86.61±4.71 90.66±6.37
SF-C 13.39±4.71 9.34±6.37

Table 4: Blood samples were withdrawn from Wistar rats treated (n=5) with CE, 
from cardiac punction. Saline was used as a control. After centrifugation, samples 
of cells and plasma were isolated, and it was added TCA 5% one by one. After this 
second centrifugation, the radioactivity on cell, plasma, and insoluble and soluble 
fractions of plasma and cell were counted in a gamma counter. The percentage of 
radioactivity (%ATI) in all fractions was calculated
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Light microscopy of blood isolated from animals 
treated with chamomile 
The RBC from animals treated with 60 mg/kg of  CE 
showed a preserved shape [Figure 4a] when compared with 
RBC from animals treated with saline [Figure 4b].

This qualitative data was confirmed by a morphometric 
evaluation, which shows that CE did not alter significantly 
(P>0.05) the perimeter/area ratio of  the RBC [Figure 5]. 

Determination of the bio-distribution of the 
radiopharmaceutical Na99mTcO4

The uptake (%ATI/g) of  Na99mTcO4 significantly (P<0.05) 
increased from 1.57±0.21 to 2.81±0.52 in stomach from 
animals that received the CE by 7 days [Table 5]. 

DISCUSSION

Studies with natural products are not easy to be developed 
due to the necessity to choose an adequate form of  
extracting of  the substances that there are on the natural 
products. The absorption spectrum of  chemical products 
has been used for authors, as a tool, to evaluate the 
characteristics of  these products. In this work we have 

used a spectrophotometric evaluation for determination 
of  a marker of  the preparation of  this aqueous extract 
of  chamomile to be used, and the highest value to 
OD obtained with this extract was 0.884±0.074 in the 
wavelength of  500nm.[27,28] 

Different classes of  bioactive constituents are present in 
chamomile, which have been isolated and used as medicinal 
preparations. Approximately 120 secondary metabolites 
have been identified in chamomile, including 28 terpenoids 
and 36 flavonoids.[1] The aim components of  the essential 
oil extracted from the chamomile flowers are the terpenoids 
α-bisabolol and its oxide azulenes including chamazulene 
and acetylene derivatives. Flavonoids and terpenoids are 

Figure 3: Perimeter/area (µm/µm2) ratio of RBC of Wistar rats blood 
samples incubated with different concentrations of CE. RBC from Wistar 
rats were incubated with different concentrations of CE or saline. After 
that, blood smears were prepared, dried, fixed, and stained. Finally, 
the morphology of red blood cells was evaluated in a light microscope 
(1000x). The photomicrography was captured for analysis and of the 
perimeter/area ratio of the RBC was determined. (**) for P<0.01 when 
compared to control group.

Figure 2: Photomicrography of blood smears incubated with saline (a) 
or with 60 mg/ml CE (b). Samples of blood of Wistar rats were incubated 
with saline or CE. After that, blood smears were prepared, dried, fixed, 
and stained. Finally, the morphology of red blood cells was evaluated 
in a light microscope (H and E, x100)

a b

Figure 5: Perimeter/area ratio (µm/µm2) of RBC from Wistar rats treated 
with CE (60mg/kg) or saline (control). Blood smears were prepared, 
dried, fixed, and stained with May-Grunwald/Giemsa stain. Finally, 
the morphology of red blood cells was evaluated in a light microscope 
(1000 x). The photomicrography was captured for analysis, and of the 
perimeter/area ratio of the RBC was determined

Figure 4: Photomicrography of a blood smears from Wistar rats treated 
with saline (a) or 60 mg/kg CE (b) for 7 days. Samples of heparinized 
whole blood were withdrawn, after that, blood smears were prepared, 
dried, fixed, and stained. Finally, the morphology of red blood cells was 
evaluated in a light microscope (H and E, x100)

a b
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Table 5: Effect of CE on the bio-distribution of 
Na99mTcO4, in organs isolated from Wistar rats 
treated with an aqueous extract of chamomile
Organs Control (%ATI/g) Treated (%ATI/g)
Pancreas 0.64±0.37 0.87±0.51
Testis 0.19±0.10 0.25±0.10
Stomach 1.57±0.21 2.81±0.52 *
Kidney 0.58±0.33 0.97±0.31
Spleen 0.56±0.24 0.63±0.42
Duodenum 0.89±0.29 1.21±0.73
Heart 0.61±0.61 0.75±0.25
Lung 1.53±0.21 1.73±0.54
Liver 1.06±0.33 1.16±0.38
Thyroid 5.32±0.36 4.38±0.83
Bone 0.30±0.30 0.45 ± 0.18
Muscle 0.27±0.18 0.26±0.14
Brain 0.06±0.07 0.06±0.02
Blood 0.82±0.05 0.87±0.14

Table 5: The animals (male Wistar rats, 3-4 months old, 250±15g) were treated with a 
CE (60mg/kg, n=5) or 0.9% NaCl solution (control, n=5) for 7 days. After this period, 
Na99mTcO4 (7.4MBq, 0.3ml) was injected through the ocular plexus and after 10 min, 
the rats were sacrificed, the organs isolated, and the radioactivity counted in a well 
gamma counter. The percentage of radioactivity per gram (%ATI/g) in all sample of 
tissue was calculated. (*) for P<0.05 when compared to control group

responsible for several biological properties attributed 
to the chamomile.[4-7,14] but the action mechanism of  
the chamomile is not totally explained yet. The use of  
experimental models to study the effects of  chamomile 
has been proposed.[8,12,13] 

The effect of  drugs on the labeling of  blood constituents 
with 99mTc might be explained by: (i) a direct inhibition 
(chelating action) of  the stannous and pertechnetate ions, 
(ii) damage induced in the cell membrane, (iii) competition 
of  the cited ions for the same binding sites, (iv) possible 
generation of  reactive oxygen species that could oxidize 
the stannous ions, and/or (v) cause a direct oxidation of  
the stannous ions.[18] 

In the in vitro study, the decreasing of  the radioactivity 
on the cellular compartment could be explained for the 
possible action of  substances presents in the CE on the 
RBC plasma membrane, on the other hand, this finding 
could be justified by the alterations on the morphology of  
the erythrocyte membrane. Garcia-Pinto et al.[4] have also 
reported that an aqueous extract of  chamomile cause an 
increase in RBC osmotic fragility. We speculate that the 
effect of  the chamomile extract happens throw the cellular 
membrane proteins, weaken and/or altering the membrane 
transport throw ionic channels. 

In the in vivo studies, no alterations on the labeling of  
the RBC were found. This fact could be justified by (i) 
possible generation of  inactive metabolites or by (ii) 

ingestion of  the small amount of  chamomile that would 
be unable to reach blood concentration as high as in in 
vitro study.

Ganzera et al.[29] observed that chamomile major constituents 
(chamazulene, cis-spiroether and trans-spiroether) inhibited 
four human cytochrome P450 enzymes (CYP1A2, CYP2C9, 
CYP2D6 and CYP3A4). These findings are in agreement 
with our results, which could be explained in part for the 
substances present on the CE that could form complexes 
with stannous and/or pertechnetate ions (quelating action), 
to making difficult the fixation of  the radioactivity on the 
insoluble fraction of  the plasma. The fact of  the fixation 
of  radioactivity had not decreased in the insoluble fraction 
of  the blood cell, it is possible propose that this quelating 
action of  the chemical compounds present in the CE is 
not so effective and would not have action on the ions that 
reached in the interior of  the RBC.

The qualitative analysis showed a crenate shape of  the RBC 
from blood treated in vitro with CE, and the morphometric 
analysis confirmed this alteration indicating an increased 
perimeter/area ratio. These alterations on the morphology 
of  the RBC could also justify the decrease of  the labeling in 
RBC and on the insoluble fraction of  the cells with 99mTc in 
the in vitro investigation. It is possible that these alterations 
could interfere with the transport of  the stannous and/or 
pertechnetate ions trough the RBC cell membrane since 
it was demonstrated that chamomile exert effect in RBC 
plasma membrane.[4] 

Radiopharmaceuticals are designed to have specific bio-
distribution and uptake in determined targets and/or 
elimination patterns when administered to normal subjects.
[17] The evaluation of  the effects of  an aqueous extract of  
Matricaria recutita on biodistribution of  Na99mTcO4 suggests 
an increase on uptake of  radioactivity on stomach, kidney, 
lung, and liver; however, there was only a significant 
alteration in the uptake of  Na99mTcO4 in the stomach. 
The alteration of  uptake of  this radiopharmaceutical 
on the stomach of  the animals, which were treated with 
Matricaria recutita extract, could also be related to the 
clinical application of  this natural product in gastric 
disturbs. Khayyal et al.[7] observed that Matricaria recutita 
extracts could have gastro-protective action, which would 
be in relation with an increased production of  mucin and 
prostaglandin E2 and a decrease in leukotrienes. Rocha  
et al.[30] described that α-bisabolol may be associated with an 
increase of  gastric sulfydryl groups bioavailability, leading 
to a reduction of  gastric oxidative injury. These results 
could be due to substances present in the Matricaria recutita 
extract or by the products of  the metabolism of  this extract 
in the animal organism.
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The evidence that natural and synthetic drugs can affect 
the biodistribution of  radiopharmaceuticals in setting 
of  nuclear medicine clinic is already known for some 
chemical products. However, this drug interaction with 
radiopharmaceutical is not fully understood. Several authors 
have described the effect of  drugs on biodistribution of  
radiopharmaceuticals.[25-27] When the drug interaction with 
radiopharmaceuticals is known, if  desirable or undesirable, 
the natural consequence is a correct diagnosis. However, 
when it is unknown, it is undesirable and the consequences 
are the possibility of  misdiagnosis and/or the repetition 
of  the examination with an increase of  radiation dose to 
the patient. The possible explanation to the appearance 
of  drug interaction with radiopharmaceuticals are  
(i) modification of  the radiopharmaceuticals, (ii) alteration 
of  the labeling efficiency of  the radiopharmaceuticals, 
(iii) modification of  the target organ, (iv) modification of  
no target organ, and/or the (v) alteration of  the biding 
of  the radiopharmaceuticals with the blood proteins.[19] 
Thus, the development of  biological models to study 
the drug interactions with radiopharmaceuticals is highly 
relevant. Our findings demonstrated the relevance of  these 
experimental models. 

In conclusion, the substances present in an extract of  
Matricaria recutita were capable to alter the morphology 
of  RBC and, moreover, in in vitro studies has altered the 
labeling of  these RBC. In addition, this extract was capable 
to interfere in the uptake of  a radiopharmaceutical in the 
stomach. Despite, although our results have been obtained 
with animals, we suggest paying attention with the nuclear 
medicine procedures in patients who are undertaking 
Matricaria recutita.
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