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Table 1: Effect of Ginkgo biloba extract (infusion) on the labeling of red blood cells (RBC) and on the insoluble fraction
of the red blood cells (IF-RBC) and plasma (IF-P) with Tc-99m

EGb (mg/ml) REC P IF-P SF-P IF-REBC SF-REC
0.0 97.7+0.7 23407 73.8+6.6 26.6+6.6 87.1£2.8 12.9+2.8
0.004 97.4+0.3 26103 69.0£3.2 31.0£3.2 88.0£3.5 12.0£3.5
0.04 96.3+0.1 3.740.1 75.3+0.5 24705 88.7+1.8 11.3+1.8
0.4 *62.3+£3.1 37.7£31 *27.9£0.7 72107 *68.7+1.0 31.3+1.0
4.00* 49.5£3.9 50.5£3.9 *11.6£3.0 88.4+3.0 *32.8+10.7 67.2+10.7
20.00 *53.7£0.9 46.3+0.9 *8.8+0.1 91.2+¢0.1 *32.2+£2.9 67.8+2.9
40.00 *48.1+£15.5 51.8+15.5 *8.3+0.7 91.7+£0.7 *23.5¢12.1 76.5+12.1

Aliquots of heparinized blood were incubated in absence (control) or in presence of different Ginkgo biioba
concentrations (infusion). The stannous chloride concentration used was 1.2mg/ml. The radioactivity incorporated
in each fraction was determined. Results indicate the percent of the radioactivity, distribution in RBC and P, IF-P and
SF-P and IF-RBC and SF-RBC. The ANOVA test (n=10) was employed to compare the results.

*p<0.05.

Table 2: Effect of Ginkgo biloba extract (crude extract) on the labeling of red blood cells (RBC) and on the insoluble
fraction of the red blood cells (IF-RBC) and plasma (IF-P) with Tc-99m

Egb mg/ml RBC P IF-P SF-P IF-RBC SF-RBC
0.0 97.2¢+1.9 2.8+1.9 80.7£2.9 19.212.9 86.6+5.0 13.35.0
0.004 95.5+£3.7 4.4+3.7 80.5+£2.7 19.4x2.7 88.7+4.5 10.9+4.5
0.04 98.2+0.3 1.710.3 78.0£3.5 21.9+35 89.2+1.0 10.7¢1.0
0.4 97.0+1.1 29411 86.7£1.5 13.2¢1.5 90.8+1.8 9.1+1.8
4.0 93.8+3.4 6.1£3.4 81.6+£7.5 18.3x7.5 90.1£5.0 9.9+5.0
200 *71.0£7.5 28.8+7.5 *20.8+7.3 79.417.3 *83.118.0 16.918.0
40.0 *64.916.5 35.048.5 *20.2+2.2 79.812.2 *75.548.0 24.419.0

Aliquots of heparinized blood were incubated in absence (control) or in presence of different Ginkgo biioba
concentrations (crude extract). The stannous chloride concentration used was 1.2mg/ml. The radioactivity incorporated
in each fraction was determined. Results indicate the percent of the radicactivity distribution in RBC and P, IF-P and
SF-P and IF-RBC and SF-RBC. The ANOVA test (n=10) was employed to compare the results.

*p<0.05

radiopharmaceuticals in the specific target (Srivastava ef without boiling (crude extract).

al., 1990). Female Wistfar rats (180-210 g) were obtained from
We have studied the effect of Ginkgo biloba (infusion Laboratdrio de Radiofarmacia Experimental,
and crude extract) on the labeling of blood constituents Departamento de Biofisica e Biometria, Universidade do
with Tc-99m and its action (crude extract) on the Estado do Rio de Janeiro, RJ, Brazil. They were
morphology (under an optical microscope and maintained under environmental conditions (2215 °C, 12

morphometry) of RBC. h of light/dark cycle), water and normal diet.

The radio nuclide technetium-99m was obtained from
Materials and Methods Instituto de Pesquisas Energéticas e Nucleares,
Labeling Studies: Commercial Ginkge bifoba L. dry Comissdo Nacional de Energia Nuclear, S&o Paulo,
extract was obtained from China Jiangsu Medicines and Brazil. It was recently milked  from a

Health Products (imported by Farmacutis RJ Brazil/Lot *“Molibdenium/® Technetium generator of Hospital
001128, permission n° 00962/Ministério da Salde, Universitario Pedro Ernestro, Universidade do Estado
Brazil) under standardized extract EGb 761 form, wiw, do Rio de Janeiro, RJ, Brazil.

what is due to contain 24% flavone glycosides (active Heparinized whole blood was withdrawn from rats

principle) and 6% terpenoids. (n=10). An jn vitro technique was employed to label the
Ginkgo biloba extract (40 mg) was weighted, mixture RBC (Bernardo-Filho et al, 1994). Blood samples
with 1ml of sodium chloride solution (0.9% NaCl), (0.5ml) were incubated and gently mixed, with 100p| of
shaken by 20 seconds in the vortex, boiled by 2 minutes, different dilutions of the infusion/crude extract Ginkgo

refreshed in environmental temperature and centrifuged biloba (0.004; 0.04; 0.4, 4; 20 and 40 mg/ml) for 60
by 5 minutes. The supernatant solution (40mg/ml) minutes. After this period of time, 0.5ml of a recently
obtained from infusion was also used to prepare the prepared stannous chloride solution (SnCl,, 1.2 pg/ml),
other dilutions (20, 4.0, 0.4, 0.04, 0.004 mg/ml) of the (Sigma Chemical Co. St Louis, USA, Lot 65H26736) with
extract. The same procedure has done with the solution 0.9% NaCl (Reagen, Rio de Janeiro, Brazil, Lot 970128)
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Photomicrography of blood samples (incubated with
saline solution 0.9%) that were withdrawn from
animals (control)

Fig. 1: Samples of whole blood were withdrawn from
the animals incubated with NaCl 0.9% solution
for 80 min. Stannous chloride and Tc-99m were
added. Blood smears were prepared, dried,
fixed and staining. After that, the morphology of
RBC was evaluated under optical microscope
(x1000).

Photomicrography of blood samples
(incubated with Ginkgo biloba crude extract)
that were withdrawn from animals
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Fig. 2: Samples of whole blood were withdrawn from
the animals and incubated with Ginkgo bifoba
(crude extract, above 4 mg/ml) for 60 min.
Stannous chloride and Tc-99m were added.
Blood smears were prepared, dried, fixed and
staining. After that, the morphology of RBC was

evaluated under optical microscope (x1000).

was added and the incubation continued for 60 minutes
with this reducing agent. Then, 100pL of Tc-99m, were
added and the incubation was continued for another 10
minutes. These samples were centrifuged by 5 minutes
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Fig. 3: Morphometry of red blood cells treated with
different concentrations of Ginkgo biloba extract
(mg/mly employing the test Kruskal-Wallis com
pos-teste Dunns - P =- 0.0216.

and plasma (P) and blood cells (RBC) were separated.
Samples (20 pl) of P and RBC were precipitated with 1
ml of trichloroacetic acid (TCA, 5%) and soluble (SF) and
insoluble fractions (IF) were separated. The radioactivity
in P, RBC, IF-P, SF-P, IF-RBC and SF-RBC were
determined in a well counter (Clinigamma, gamma
counter, LKB, Wallac, Finland). After that, the percent of
radioactivity (% ATI) was calculated, as previously
described (Bernardo-Filho et a/., 1994, Sampson, 1996;
Billinghurst ef af, 1980; Vidal et af., 1998). The results
are mean and standard diversion (5.D.).

Morphological evaluation: After the labeling reaction,
histological preparations were carried out with blood
samples treated with the EGb (crude extract). Blood
smears were prepared, dried, fixed and staining
(Junqueira and Carneiro, 1992; Oliveira ef al, 1992).
After that, the morphology of the red blood cells was
evaluated under optical microscope (x1000).

A statistical analysis (ANOVA test and Tukey-Kramer test
and Kruskal-Wallis com pés-teste Dunns, p<0.05) was
used to compare the experimental data, based on the
morphometry evaluation.

Results and Discussion

The analysis of the results in the Table 1 (with extract of
Ginkgo bilobasinfusion) indicates that there were: (i) a
significant decrease (p<0.05) on the uptake of Tc-99m
by the red blood cells with the concentrations from 0.4
up to 40mg/ml of the extract and (i) a significant
decrease (p<0.05) in the fixation of Tc-99m in insoluble
fractions of the blood cells and of the plasma, when the
concentrations from 0.4 up to 40 mg/ml of the extract
were used.

When the Ginkgo biloba (crude extract) was employed
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(20 and 40mg/ml), there was a significant decrease
{(p<0.05) on the uptake of Tc-99m by the RBC, IF-P and
IF-RBC (Table 2).

The Fig. 1 and 2 shows the optical microscopy of REC
and important morphological alterations were found
(diameter/farea rate: the treated RBC has the volume
reduced, p<0.05) due to the treatment of the samples
with Ginkgo bifoba (crude extract), when compared with
control samples (Fig. 1 and 2). The quantitative analysis
using morphometry demonstrated that the
morphological changes were significant only in the
samples treated with EGb 4mg/ml (Fig. 3). We suggest
that this result might be explained by: the cells that have
received 20 and 40 mg/ml of the EGb have presented
enhanced size (turgid aspect on the light microscopy), a
characteristic more similar to controls.

Although the exact mechanism of the effect of Ginkgo
biloba extract on the labeling of RBC, IF-RBC and IF-P is
not elucidated, we suggest that it the chemical agents
present in the EGb or could induce the generation of
active metabolites or could act directly, with (i) a
inhibition {chelating action) of the ions
stannous/pertechnetate or (ii) by damages induced in
plasma membrane; (iii) or by competition of the cited
ions to the same bindings sites; or (iv) with possible
generation of reactive oxygen species that could oxidize
the stannous ion. These active metabolites or the direct
action of the compounds present in the EGb could also
to promote alterations in the morphology of red blood
cells.
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