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Abstract
 The Barbatimão is a tree which bark is rich in tannin. It

is used on popular medicine as a wound healing agent, in the
treatment of gastric lesions, as anti-leishmanial agent and as
anti-inflammatory. Red blood cells (RBC) are labeled with tech-
netium-99m (Tc-99m) and are utilized in many procedures in
nuclear medicine. Some authors have reported that drugs (natu-
ral and synthetic) can alter the labeling  of RBC with Tc-99m.
This study evaluates the effect of barbatimão infusion on the
labeling of red blood cells (RBC) and plasma (P) proteins with
Tc-99m.  Heparinized blood from Wistar rats was incubated with
NaCl 0.9% as control and different concentrations of barbatimão
infusion. Following  the addition of stannous chloride (SnCl2),
as reducing agent, and Tc-99m, as sodium pertechnetate, the
blood samples were centrifuged. P and RBC were separated and
were also precipitated with trichloroacetic acid 5%. Insoluble
(IF-P and IF-RBC) fractions were isolated. The percentage of
radioactivity in all the samples was determined. All the
barbatimão infusion concentrations decreased the labeling of
RBC, IF-P and IF-RBC. We can speculate that the barbatimão
infusion interfered on the labeling of RBC due to the redox prop-
erties and/or it can also act as a chelator of the stannous ion.

The use of natural products, as medicinal plants, is
very frequent in all the world. Stryphnodendron adstringens
(Mart.) Coville, popularly known as barbatimão, is a native Bra-
zilian tree widely used in folk medicine as a wound healing agent
in the treatment of gastric lesions1, as anti-leishmanial agent2

and as an anti-inflammatory agent3. The stem bark  of barbatimão
contains at least 20% of tannins4. Tannins is a group of polyphe-
nols found in the majority of plants and some of them are able to
scavenge hydroxyl radicals (·OH),  preventing the peroxidation
of the lipids and nucleotide degradation5, 6.

In clinical nuclear medicine procedures7, 8, 9, techne-
tium-99m (Tc-99m) has been the most utilized radionuclide and

it has also been used in basic research10, 11, 12, 13, 14. It is widely
use in nuclear medicine due to its optimal physical, chemical
and biological characteristics15.

Tc-99m labeling of red blood cells has come into wide
use in clinical nuclear medicine for several important applica-
tions, including imaging of the cardiovascular system, detec-
tion and localization of gastrointestinal hemorrhage, measure-
ment of red cell volume and spleen imaging. Erythrocyte label-
ing with Tc-99m pertechnetate can be done either by a com-
pletely in vitro technique, by in vivo methods or by a combina-
tion of both. This labeling process depends on the presence of
a reducing agent and stannous chloride (SnCl2) is utilized with
this purpose.

 The influence of drugs (natural or synthetic drugs) on
the labeling of red blood cells has been well described 15,16,17.

The aim of this study is to evaluate the influence of dif-
ferent concentrations of Stryphnodendron adstringens (Mart.)
Coville infusion on the labeling of red blood cells with Tc-99m.

A therapeutic drug can also modify the nature/amount
of the Tc-99m-radiopharmaceutical bound to blood elements
and this may result in unexpected behavior of the radiopharma-
ceutical. In our study, we observed the effect of barbatimão
infusion on the labeling of red blood cells with Tc-99m and  on
the fixation of this radionuclide in the soluble and insoluble
fractions of plasma and blood cells.

Figure 1 shows the distribution of the radioactivity in
RBC and P from blood, treated with different concentrations of
Stryphnodendron adstringens (Mart). Coville infusion. The
analysis of the results indicates that there is a significant (P <
0.05) decrease in radioactivity in the RBC in the presence of
barbatimão infusion from  96.67 ± 1.48 to 55.40 ± 8.07.

Figure 1. Effect of Stryphnodendron adstringens (Mart). Coville in-

fusion on the labeling of RBC and P with Tc-99m. Heparinized blood

was incubated with different concentrations of barbatimão extract in-

fusion (0; 1; 5 and 10 mg/ml).  Following, all samples were incubated

with stannous chloride (1.2 mg/ml) and Tc-99m. The radioactivity was

determined in a well counter and the percent of radioactivity (%ATI)

was calculated.

Figure 2 shows the distribution of the radioactivity in
insoluble fractions of RBC and P from blood treated with differ-
ent concentration of Stryphnodendron adstringens (Mart.)
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Coville infusion. The analysis of results indicates a significant
(p < 0.05) alteration in the radioactivity fixation in IF-P (from
80.78 ± 7.30 to 26.55 ± 5.98) and IF-RBC (from 85.61 ± 2.25 to
39.25 ± 11.11) in all concentrations of the barbatimão solution
studied.

Figure 2. Effect of Stryphnodendron adstringens (Mart).

Coville infusion on the labeling of IF-RBC  and IF-P with Tc-99m.

Heparinized blood was incubated with different concentrations of

barbatimão extract infusion (0; 1; 5 and 10 mg/ml).  Following, all

samples were incubated with stannous chloride (1.2 mg/ml) and Tc-

99m. The blood was centrifuged in order to separate the RBC from P.

Samples of plasma were precipitated with TCA-5% and its insoluble

fractions (IF-RBC and IF-P) were isolated. The radioactivity was de-

termined in a well counter and the percent of radioactivity (%ATI) was

calculated.

In the labeling process of red blood cells with techne-
tium-99m, the stannous and pertechnetate ions pass through
the plasma membrane16,17. As in presence of infusion of
barbatimão, there was a decrease on the labeling of red blood
cells and insoluble fractions of the blood elements, we can
speculate that barbatimão interfered on the labeling of RBC due
to the redox properties and/or as a chelator of the stannous ion.

Material and Methods
The infusion was prepared by adding 60 mg of the

stem bark from “barbatimão” to 6 ml of  NaCl 0.9% at room
temperature. The preparation was centrifuged in clinical centri-
fuge (1000 rpm, 10 min) and the supernatant  isolated. Heparin-
ized blood from Wistar rats (0.5 ml) was incubated  with different
concentrations of barbatimão infusion (10, 5 e 1mg/ml) or NaCl
0.9% for 60 min at room temperature. After this period of time,
0.5 ml of SnCl2.2H2O (1.2 mg/ml) was added and it was incubated
for more 60 min. In addition, 0.1 ml of Tc-99m (3.7 MBq), as
sodium pertechnetate, freshly milked from a 99Mo/99mTc gen-
erator (Instituto de Pesquisas Energéticas e Nucleares, Comissão
Nacional de Energia Nuclear, São Paulo, Brazil), was added and
the incubation continued for more 10 min. The samples were
centrifuged and plasma (P) and red blood cells were separated.
Aliquots (20 ml) of P and RBC were precipitated with 1 ml of
trichloroacetic acid (TCA) 5% and soluble (SF) and insoluble
(IF) fractions were isolated. The radioactivity in all samples col-
lected were determined in a well counter (Clinigamma, gamma

counter LKB, Wallac, Finland). The percentage of radioactivity
(%ATI) was calculated. A statistical analysis (ANOVA test) was
used to compare the experimental data.
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Resumo
As análises cromatográficas comparativas entre

Maytenus ilicifolia  Martius ex Reissek (Celastraceae), utilizada
na medicina popular para o tratamento de problemas gástricos e
Zollernia ilicifolia (Brongniart) Vogel (Fabaceae) e Sorocea
bonplandii (Baillon) Burger, Lanjouw & Boer (Moraceae)
revelaram a presença de uma substância marcadora para Z.
ilicifolia  e três para S. bonplandii , que podem ser usadas no
controle de qualidade por CCD de amostras vegetais e
fitoterápicos à base de espinheira-santa.

Maytenus ilicifolia Martius ex Reissek (Celastraceae),
conhecida popularmente como “espinheira-santa”,  é uma
espécie usada na medicina popular para o tratamento de
problemas digestivos1, e é bem conhecida tanto do ponto de
vista químico como farmacológico2, 3. O extrato aquoso desta
espécie apresentou efeitos antiúlcera em pacientes portadores
de dispepsia alta ou úlcera péptica3. Seu extrato clorofórmico
apresentou também atividade analgésica e antiinflamatória em
camundongos4.

Devido à similaridade morfológica, Zollernia ilicifolia
(Brongniart) Vogel (Fabaceae) e Sorocea bonplandii (Baillon)
Burger, Lanjouw & W. Boer (Moraceae), que também têm as
margens espinhosas, são facilmente confundidas com a
espinheira-santa5,6. Para a espécie Maytenus ilicifolia,
considerada como espinheira-santa “verdadeira”, e Maytenus
aquifolium  também considerada verdadeira por muitos
pesquisadores, já existem marcadores químicos como friedelina
e friedelanol, que podem ser utilizados no controle de qualidade 7.
Para Z. ilicifolia e Sorocea bonplandii, entretanto, não haviam
sido descritas na literatura substâncias que servissem como
marcadores destas espécies na análise por cromatografia em
camada delgada, uma metodologia rápida e reprodutível8.  Em
decorrência disto, o objetivo do trabalho foi comparar extratos
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