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Associations of plants have been widely used, for centuries, in Ayurveda and in Chinese medicine and have

been increasingly acknowledged in Western medicine. The objective of this study is to assess the level of

toxicity of an association of three plants: Crataegus oxyacantha, Passiflora incarnata, and Valeriana officinalis

(CPV extract). This association was administered to rats, mice, and dogs, both acute and chronically for 180

days. The tests used in the acute experiments were: observational pharmacological screening, LD

50

, motor

coordination and motor activity. Chronic tests carried out were: weight gain/loss and behavioral parameters in

rats and in mice; estrus cycle, effects on fertility, and teratogenic studies in rats and of mutagenic features in

mice, in addition to the Ames test. The following parameters were assessed in dogs: weight gain/loss, general

physical conditions, water/food consumption and anatomopathological examination of the organs subsequent

to the 180 days of treatment. All of the results were negative, showing that CPV administered in high doses

and over a long period of time presents no toxicity, suggestive of the fact that this is an association devoid of

risk for human beings. Copyright © 2008 John Wiley & Sons, Ltd.
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INTRODUCTION

Among phytotherapeutic products, special attention

must be given to associations of plants with a view to

better therapeutic effect. The associations are widely

used in some oriental types of medicine such as

Ayurveda (Wu et al., 1998; Williamson, 2002) and

Chinese medicine (Guo et al., 2004; Kuribara et al., 2004)

and have been increasingly acknowledged in Western

medicine (Williamson, 2001; Gilbert and Alves, 2003).

In Brazil, we find phytomedications with a composi-

tion involving three or more plants – amongst these

Passiflora incarnata L., Passiflora edulis Sims, Valeriana

officinalis L., Melissa officinalis L., Crataegus oxycantha

L., Salix alba L. – used therapeutically as a sedative for

nervous excitation, as an anxiolytic, as a hypnotic, and

in treating neurovegetative disorders.

Valeriana officinalis L. (Valerianaceae family) is a

perennial plant, native to Europe and Western Asia

(Grieve, 1994). The subterraneous parts of the plant

have been in use from antiquity; Dioscórides described

the use of this plant as a light sedative in the first

century AD (Morazzoni and Bombardelli, 1995). Its

sedative and anxiolytic effects have been confirmed in

various recent studies (Andreatini et al., 2002; Fernandez

et al., 2004).

Passiflora incarnata L. (Passifloraceae family) is a

creeper native to tropical America. The leaves of this

plant are used for the treatment of anxiety, nervousness

and neuralgia, and the plant is classified as an official

species in Chilean, French, and Spanish pharmacopoiea

(Soulimani et al., 1997). Pharmacological studies over

the last few decades confirm its anxiolytic and sedative

effects (Dhawan et al., 2001a, b; Krenn, 2002).

Crataegus oxyacantha L. (Rosaceae family) is a shrub

native to Europe. Its fruit has been used over the course

of time as a diuretic, for dyspnea, and renal calculi.

There are also studies that show its sedative and

anxiolytic effects (Hanus et al., 2004). The majority

of studies on this species, however, produce evidence

of its cardiotonic properties (Degenring et al., 2003).

Other studies also describe its activities: hypolipidemic

(Shanthi et al., 1996) hypocholesterolemic, and anti-

arterosclerotic (Rajendran et al., 1996).

Although the three plants cited above are used

therapeutically, associated one to the other in various

pharmaceutical products, there are no toxicological

studies of these associations. The existence of the few

preclinical toxicological studies carried out with these

plants in isolation showed no toxicity worthy of note

(Fehri et al., 1991; Fisher et al., 2000).

The purpose of this study is to assess the acute and

chronic toxicity of an association containing Valeriana

officinalis, Passiflora incarnata, and Crataegus oxya-

cantha, an association commonly used by people in

Brazil and for which no toxicological studies have pre-

viously been performed. The pharmacological action of

this association is the subject of a separate publication

(Tabach et al., submitted).
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EXPERIMENTAL

Animals

Swiss albino mice (male and female) aged 3 to 4 months,

weighing 30–40 g and Wistar rats (male and female), 3

months old, weighing between 300 and 400 g, kept in

rooms with temperature control (23 ± 1 °C), light-dark

cycle (12/12 h) with water and food ad libitum. Dogs

(male and female), Beagle breed, average age 7 months

at the start of the experiment.

Botanical material

The dry extracts of Crataegus oxyacantha (Batch No.

04804/M1), Passiflora incarnata (Batch No. 04675/M1)

and Valeriana officinalis (Batch No. 26961/M2) that are

part of this association were purchased by Biolab Sanus

Farmacêutica Ltd from Laboratório Indena

®

 having

been identified through spectrophotometry or high

efficiency liquid chromatography and subsequently

assessed as to their physicochemical characteristics,

residual contamination by organic solvents, and micro-

biological contamination following standards of refer-

ence, in accordance with the official reports supplied

by Laboratório Indena

®

 (analysis certificates numbers

11580- C. oxyacantha, 11636- P. incarnata and 62706 –

V. officinalis). These extracts were mixed in the follow-

ing proportion: Crataegus oxyacantha: 0.8 kg (26.7%),

Passiflora incarnata: 1.0 kg (33.3%) and Valeriana offi-

cinalis: 1.2 kg (40%), the association having been given

the name of CPV. This proportion was chosen based

on the composition of a popular marketed product in

Brazil that possesses the same amounts of the three

extracts.

Administering the extract

The CPV extract, diluted in water as needed, was

administered either orally or intraperitoneally in

constant volume of 0.1 ml/10 g of weight in mice and

0.1 ml/100 g of weight in rats. Different concentrations

of the extracts were used in order to obtain the desired

posology (mg/kg) for the animals; in all cases, a very

fine stable suspension was obtained.

The doses employed in the rats were based on the

human daily dosage of the marketed phytomedicine

available in Brazil (a 300 mg pill corresponding to

4.3 mg/kg for an 70 kg adult; doses 10, 100 and 200

times larger were also employed).

In the study with dogs, the original extract (without

dilution) was administered at a dose of 430 mh/kg as

bait, mixed to a damp ration.

Acute toxicity

Observational pharmacological screening. Seven groups

of three mice were given the following doses of the

CPV extract (mg/kg) intraperitoneal (i.p.) route: 160,

320, 640, 1250, 2500, 5000; the control group was treated

with water. The animals were subsequently observed

for 24 h with annotation of the presence or absence of

17 signs such as: urination, defecation, writhing (con-

traction of the abdomen with distention of posterior

paws), bristly fur, palpebral ptosis, motor activity, mus-

cular tonus, tremors or convulsions, ataxia, sensitivity

to pain, signs of stereotype behavior, yawning, sleep,

grooming, lacrimation, exophthalmia, and salivation

(Carlini, 1972; Mendes et al., 2002).

LD

50

. Eight groups of ten mice were given water (con-

trol) or the following doses (mg/kg), via i.p. of CPV

extract: 3000, 3250, 3500, 3750, 4000, 6000, and 8000 mg/

kg and were subsequently observed for one week for

index of mortality. In the same way, six groups of ten

mice received, respectively, water (control) or the fol-

lowing doses (mg/kg) of CPV extract orally: 640, 1250,

2500, 5000, and 8000, and were also observed for one

week for index of mortality. LD

50

, via i.p., was calcu-

lated using a method of linear regression (Graphpad

Prism

®

 – GraphPad Software, Inc).

Motor coordination (the rotarod apparatus). Motor

coordination in mice was assessed by means of the

rotarod apparatus consisting of a rotatory bar 3 cm in

diameter by 60 cm in length, divided by disks, 15 cm in

radius, into five equal compartments. The system is kept

raised 40 cm above the counter, rotating at a steady

speed of 12 rpm. Seven groups of ten mice (previously

selected for their capacity to stay on the bar for 30

seconds), were treated, respectively, with water (con-

trol) or with CPV extract in doses of 160, 320, 640,

1280, 2500, and 5000 mg/kg via i.p. The mice were then

tested on the rotarod apparatus 30, 60, and 120 minutes

following drug administration, with the amount of time

assessed that each animal remained on the rotarod over

a span of 30 seconds (Carlini and Burgos, 1979). This

procedure was also carried out with oral administration

of 5000 mg/kg of CPV extract.

Motor activity. Four groups of ten mice were treated,

via i.p., with water (control) or with 640, 1250, and

5000 mg/kg of CPV extract. The animals were then

placed in boxes equipped with photoelectric cells for

recording motor activity after 30 and 60 minutes

(Mendes et al., 2002).

Chronic toxicity

Weight gain/loss and behavioral parameters in mice.

Eight groups of 12 animals each (6 males and 6 females)

were treated orally for 180 days, respectively, with water

(controls) or with 160, 320, and 640 mg/kg of CPV ex-

tract. They were assessed weekly for weight gain/loss,

general aspect, and food consumption and, every 30 days,

for motor activity and coordination on the rotarod.

Weight gain/loss and behavioral parameters in rats

(open field apparatus). Four groups of ten male rats,

treated orally with water (control) or with 43, 430, and

860 mg/kg of CPV extract for 180 days, were assessed

weekly for weight gain/loss, general aspect, water con-

sumption and, at 45, 90, and 180 days, by the open field

test (Sousa et al., 2004). At the end of the treatment,

the animals were decapitated, the blood collected for

biochemical and hematological analysis and the viscera

forwarded for anatomopathological examination.
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Effects on estrus cycle in rats. Three groups of ten

female mice were treated orally with water (control) or

with 430 and 860 mg/kg of CPV extract over the course

of 60 days. From days 1 to 15 (the first 15 days) and

from days 45 to 60 (the last 15 days) vaginal material

was collected daily in order to determine the different

phases of the cycle (proestrus, estrus, metestrus, and

diestrus), in addition to assessing the number of oestrus,

the interval between estrus, and total duration of each

cycle (Formigoni et al., 1986; Shivalingappa et al., 2002).

Effect on fertility in rats and possible teratogenic effect

on the offspring. Three groups of ten female rats were

treated orally with water (control) or with 430 and

860 mg/kg of CPV extract for 10 days. On the eleventh

day, without interrupting the treatment, the females

were placed in contact with the males (three females to

one male) with three shifts among the males every three

days. After the males were removed, the females con-

tinued to undergo treatment until the day immediately

preceding the date of delivery. The litters were then

assessed as to possible teratogenic effect. The main

parameters assessed were: number of pregnancies to

term, duration of pregnancies, number of offspring,

external signs of malformation of the litter, weight

gain/loss, posture reflex, day eyes opened, locomotor

activity, and open field test of the litter (Oliveira et al.,

1991).

Chronic experiments on dogs. The tests below were

carried out by UNITOX – Laboratório Universitário

de Análises Toxicológicas da Universidade de Santo

Amaro (UNISA). Two groups of six Beagle dogs (three

males and three females) were treated; one group with

water (control) and the other with 430 mg/kg of CPV

extract (orally) for 180 days. The animals were assessed

weekly for weight gain/loss, general physical condition,

consumption of water and food. Blood and urine were

collected before the start of the treatment (day zero)

and on days 30, 90, and 180 of the treatment and

the animals were then forwarded for an anatomopatho-

logical examination.

Genotoxicity and mutagenicity

The tests below were carried out by Genotox

– Laboratório de Genotoxicidade da Universidade

Federal do Rio Grande do Sul.

The Ames test. CPV extract was analyzed to induce

reverse mutation in four lineages of Salmonella tiphy-

murium in the absence of and in the presence of meta-

bolic activation of a post-mitochondrial fraction of rat

liver induced by Aroclor 1254 (S-9), according to that

described by Ames et al. (1975).

The Micronucleus test. CPV extract was tested for its

capacity to induce chromosomal mutations in the bone

marrow in Swiss mice treated in accordance with the

method described by Schmid (1976).

Statistical analysis. The data were analyzed utilizing

the Analysis of Variance (ANOVA) followed,

when necessary, by the Duncan Multiple Comparison

Test.

RESULTS

Acute toxicity

Pharmacological screening. The administering of CPV

extract produced a reduction in ambulation as from

the dose of 320 mg/kg, via i.p., with a tendency for the

animals to keep to one corner of the cage. The fur

bristled as from 640 mg/kg and there was a reduction in

muscular tonus, in addition to an increase in abdominal

contortions in the first 4 h following i.p. administration

of 2500 and 5000 mg/kg. No alterations worthy of note

were observed in the following parameters: urination,

defecation, tremor, hind limb alterations, ataxia, saliva-

tion, palpebral ptosis, lacrimation or exophthalmia.

These initial data show that the extract does not

present toxicity that is worthy of note; the signs observed

are not severe by nature and are only in evidence with

very high doses. The abdominal contortions showed that

the extract must have produced some peritoneal irrita-

tion which might have caused the reduced ambulation

and onset of bristly fur. The variation of pH found in

several doses of CPV extract utilized in this test was

small, oscillating between 4.42 (in a dose of 160 mg/kg)

and 4.92 (in a dose of 5000 mg/kg).

LD

50

. It was not possible to calculate the LD

50

 orally,

for even a dose of 8000 mg/kg did not produce deaths

up to seven days following administering of the extract.

Through i.p. (3000 to 8000 mg/kg), the extract induced

death in the animals, which allowed the 50% lethal

dose to be calculated at 4570 mg/kg (Fig. 1), suggesting

a very low toxicity of this product (Hodgson, 2000).

Motor coordination (rotarod apparatus). CPV extract

up to a dose of 5000 mg/kg via i.p. or orally did not

significantly alter the motor coordination of mice com-

pared to the respective controls (results not shown).

Motor activity. Table 1 shows that the CPV extract,

i.p. route, in the three doses utilized, significantly

reduced the motor activity of mice at 30 and 60

minutes in relation to the control group. The reduction

Figure 1. Determining the lethal dose 50% in mice treated acutely
with CPV (ip) and observed over the course of seven days. LD50,
4570 mg/kg was calculated using a method of linear regression
(GraphPad Prism* – GraphPad Software, Inc).
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Table 1. Motor activity in mice (n ===== 10 per group) subsequent to acute administration, via ip, of different doses of the CPV extract. The

values represent the average (X) followed by the standard deviation (sd)

% of reduction in
Ambulation (X ± dp) relation to controls

Treatment Dose (mg/kg) 30 min 60 min 30 min 60 min

Control – 1174.3 ± 358.8 1939.2 ± 792.4 – –
CPV 640 668.0 ± 581.0* 1038.7 ± 902.6* 43.1 46.5
CPV 1250 506.1 ± 226.2* 740.8 ± 359.4* 56.9 61.8
CPV 5000 606.0 ± 415.0* 821.6 ± 507.2* 48.4 57.6

* p < 0.05 differs in relation to control (ANOVA, followed by the Duncan test).

Table 2. Assessment of the behavior in open field of male rats (n = 10 per group) treated by mouth for 180 days with different doses

of CPV extract, with assessment of locomotion, rearing, time (in seconds) spent grooming, freezing and the number of fecal boluses. The

values represent the average (X), followed by the standard deviation (sd)

Dose Locomotion Rearing Grooming Freezing Defecation
Treatment (mg/kg) (X ± sd) (X ± sd) (X ± sd) (X ± sd) (X ± dp)

Control – 59.6 ± 42.5 26.9 ± 13.7 26.5 ± 24.2 2.9 ± 3.1 2.2 ± 1.9
CPV 43 41.7 ± 16 14.3 ± 10* 19.3 ± 20 5.7 ± 8.7 2.9 ± 2.1
CPV 430 51.5 ± 31.2 11.9 ± 7* 22.3 ± 9.9 3.3 ± 3.9 3.9 ± 2.1
CPV 860 38.1 ± 22.5 13.6 ± 6* 15.7 ± 13.3 2.1 ± 2.1 4.9 ± 1.8*

* p < 0.05 differs in relation to control (ANOVA, followed by the Duncan test).

was dose-dependent for 640 and 1250 mg/kg; however,

a ceiling effect seems to have occurred with a dose of

5000 mg/kg.

Chronic toxicity

Weight gain/loss and behavioral parameters in mice.

Oral administration for 180 days of 160 mg/kg to 640 mg/

kg of the CPV extract did not modify food consump-

tion, the general aspect, and weight gain in mice over

the course of time, neither in males nor in females, as

compared to the control group. The animals treated

also presented no differences in relation to the controls

as to performance on the rotarod apparatus, (data

not shown), even after 180 days of treatment, indica-

tive of the absence of the effects of CPV extract on

motor coordination and on muscular tonus.

Weight gain/loss and behavioral parameters in rats

(open field). After 180 days of treatment, all of the

animals presented weight gain over the course of time,

there being no statistical difference between the groups.

Table 2 shows a reduction in locomotion, in rearing

and grooming in all three doses utilized, although only

that of rearing was significant. On the other hand, there

was an increase in defecation, but only in the animals

treated with 860 mg/kg.

Biochemical, hematological analysis and anatomopatho-

logical examination of the organs (rats). Chronic ad-

ministration for 180 days of different doses of the CPV

extract did not alter the serum biochemical parameters

(glucose, cholesterol, amylase, creatinine, uric acid, urea,

albumine, total proteins, GGT, TGP, alkaline phos-

phatase, and serum glutamic oxalacetic transaminase)

and hematological (red series: erythrocytes, hemoglobin,

hematocrit, mean cell volume, mean cell hemoglobine;

white series: leukocytes, neutrophils, lymphocytes,

monocytes, eosinophils, basophils) and platelets, when

compared to the control group (Table 3). No signifi-

cant result was found in the anatomopathological

examination of the organs that might be attributed to

chronic treatment with CPV extract, evidencing absence

of toxic effects (data not shown).

Estrus cycle in rats. The treatment with different doses

of CPV extract over the course of 60 days did not pro-

duce significant alterations in the various parameters

of the estrus cycle in rats (number of estrus, interval

between estrus, and total duration of the cycle both on

the first 15 days, and on the last 15 days of treatment).

At the termination of the chronic treatment, the females

were killed, and their organs subjected to an anato-

mopathological examination. No alteration worthy of

note was observed in the macroscopic and microscopic

examination of the organs.

Possible effect on fertility in rats and teratogenic effect

on offspring. In Table 4, it can be observed that all of

the parameters analyzed were similar to those observed

in the control group. Parameters related to: weight gain/

loss, day eyes opened, day auditive pavillion opened,

day for adult walking, postural reflex, as also behavior

of male offspring in open field at 70 days of life were

not altered in relation to the controls (data not shown).

Effects of treatment on ambulation on the eighth and

thirteenth day of life of the offspring (male and female)

born from treated rats, are presented in Table 5. It is

seems that no statistical differences were found between

control and treated groups.

An analysis of results of the open field test (Table 6)

shows that female offspring presented an increase in

ambulation that was statistically significant only with

the greater dose in relation to the control group, a fact

that was not observed in male offspring.



PRECLINICAL TOXICOLOGICAL ASSESSMENT OF A PHYTOTHERAPEUTIC PRODUCT – CPV 37

Copyright © 2008 John Wiley & Sons, Ltd. Phytother. Res. 23, 33–40 (2009)

DOI: 10.1002/ptr

Table 3. Biochemical and hematological parameters in rats after chronic administration for 180 days of different doses of the CPV

extract. The values represent the average (X), followed by the standard deviation (sd)

Treatment and Doses (mg/kg)

Controls CPV 43 CPV 430 CPV 860
Functions Parametersa (N = 10) (N = 10) (N = 10) (N = 10)

General glucose 83.8 ± 11.8 81.5 ± 5.4 82.9 ± 12.0 81.2 ± 4.3
Cholesterol 108.8 ± 27.7 113.5 ± 21.8 106.4 ± 11.6 116.4 ± 23.9
Amylase 1764.2 ± 341.4 1649.1 ± 242.4 1606.8 ± 245.6 2091.5 ± 570.6

Renal Creatinine 0.6 ± 0.1 0.6 ± 0.1 0.6 ± 0.1 0.6 ± 0.1
Uric acid 1.7 ± 0.4 1.6 ± 0.3 1.4 ± 0.3 1.6 ± 0.3
Urea 54.2 ± 6.6 55.1 ± 7.6 56.0 ± 5.4 56.4 ± 7.0

Hepátic Albumine 4.0 ± 0.2 4.0 ± 0.3 4.0 ± 0.2 3.9 ± 0.2
Total Protein 7.6 ± 0.3 7.4 ± 0.4 7.3 ± 0.6 7.5 ± 0.4
GGT 10.3 ± 4.1 9.0 ± 0 9.0 ± 0 9.8 ± 2.8
TGP 92.8 ± 16.6 92.6 ± 20.1 87.9 ± 16.6 101.9 ± 16.9
Alk P* 113.3 ± 53.8 112.2 ± 14.2 110.2 ± 24.6 115.5 ± 33.8
TGO 251.8 ± 69.6 233.0 ± 63.5 239.9 ± 83.5 253.5 ± 51.3
Erythrocytes 6.9 ± 0.9 6.3 ± 0.5 6.3 ± 0.5 16.6 ± 29.7
Hemoglobin 12.0 ± 1.6 11.0 ± 0.7 10.9 ± 0.7 12.2 ± 1.6

Red Hematocrit % 33.2 ± 4.0 31.7 ± 1.9 31.6 ± 2.0 35.8 ± 5.4
series MCV** 48.5 ± 2.1 50.2 ± 2.4 50.0 ± 1.9 50.2 ± 2.4

MCH*** 17.5 ± 1.0 17.5 ± 0.8 17.2 ± 0.8 17.1 ± 0.8
Leucocytes 6.2 ± 2.9 5.7 ± 0.9 5.4 ± 0.9 6.1 ± 1.4

White Neutrophils (%) 13.1 ± 5.7 13.1 ± 5.2 10.7 ± 2.9 12.6 ± 7.2
series Lymphocytes (%) 53.5 ± 10.1 53 ± 12.3 56.1 ± 6.9 51.9 ± 16.2

Monocytes (%) 30.1 ± 6 30.8 ± 6.2 30.9 ± 4.3 32.5 ± 9.3
Eosinophils (%) 2.7 ± 0.8 2.7 ± 1.2 1.8 ± 0.4 2.6 ± 1.3
Basophils (%) 0.6 ± 0.2 0.7 ± 0.8 0.5 ± 0.2 0.5 ± 0.3
Platelets 731.0 ± 144.1 662.0 ± 114.1 632.4 ± 111.1 609.6 ± 84.9

NS
* Alkaline phosphatase; *** mean cell volume; ** mean cell hemoglobin.
a Units are as follow: Hemoglobin: g/dl; Erythrocytes: ×106/mm3; Mean cell volume: µm3; Mean cell hemoglobin: pg; Platelets and
Leucocytes: ×103/mm3.

Chronic experiments in dogs. Clinical-laboratory exami-

nations obtained after 180 days of treatment did not

present significant alterations in treated dogs, when

compared with the control group (Table 7). In two of

the six experimental animals and in one of the control

group animals, there was an increase in thyroid (with

associated parathyroid), although without statistical

significance. Furthermore, isolated cases of gliose and

medular hyperemia were also observed in the experi-

mental group; in both cases, however, (increase in

Table 4. Effects of administration of the CPV extract on females rats treated by mouth for 10 days prior to and throughout all of the

pregnancy. The values represent the average (X), followed by standard deviation (sd)

Females Days of Number of
Doses Females with pregnancy offspring/delivery Nesting

Treatment (mg/kg) crossed delivery (X ± sd) (X ± sd) (X ± sd)

Control – 12 10 27.7 ± 3.2 13.0 ± 2.3 14.9 ± 2.0
CPV 430 12 9 27.0 ± 2.3 10.4 ± 6.2 10.8 ± 5.7
CPV 860 12 10 26.0 ± 1.4 9.4 ± 4.8 10.2 ± 4.2

NS

Table 5. Effect from administering CPV extract by mouth on ambulation of offspring of females rats treated 10 days

prior to and throughout all of the pregnancy. The values represent the average (X), followed by the standard deviation (sd)

Doses Ambulation (8th day) Ambulation (13th day)
Treatment N (mg/kg) (X ± sd) (X ± sd)

Control 60 – 5.6 ± 2.3 13.0 ± 6.8
CPV 54 430 4.8 ± 2.5 16.4 ± 6.5
CPV 60 860 5.9 ± 3.5 15.7 ± 7.0

NS
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Table 6. Assessment of the behavior in open field of offspring (female and male) at the 70th day of life (n = 10 per group) of rats treated

for 10 days before and throughout all of the pregnancy with different doses of CPV extract (oral), with assessment of locomotion,

rearing, time spent grooming and the number of fecal boluses. The values represent the average (X) followed by the standard deviation

(sd)

Treatment Gender N Dose (mg/kg) Locomotion Rearing (X ± sd) Grooming (X ± sd) Defecation (X ± sd)

Control F 10 – 107.8 ± 35.7 38.5 ± 13.2 27.8 ± 16.6 1.7 ± 2.4
CPV F 10 430 137.2 ± 31.1 38.0 ± 10.0 21.8 ± 16.3 1.7 ± 2.6
CPV F 10 860 181.6 ± 30.7* 44.7 ± 19.2 28.8 ± 21.0 2.4 ± 2.0
Control M 10 – 94.7 ± 43.7 33.8 ± 17.6 15.3 ± 12.6 3.7 ± 1.5
CPV M 10 430 109.5 ± 18.5 29.6 ± 9.2 19.9 ± 14 2.8 ± 1
CPV M 10 860 107.2 ± 19 31.6 ± 9.7 35.6 ± 27.8 3.4 ± 2.5

* p < 0.05 differs in relation to control (ANOVA, followed by the multiple comparison test).

Table 7. Biochemical and hematological parameters in dogs after chronic administration with 430 mg/kg of the CPV extract for 180 days.

The values represent the average (X), followed by the standard deviation (sd)

Treatment (mg/kg)

Male Male Female Female
Controls CPV Controls CPV

Functions Parametersa (N = 3) (N = 3) (N = 3) (N = 3)

General Potassium 4.3 ± 0.1 4.4 ± 0.3 4.6 ± 0.4 4.4 ± 0.6
Glucose 85.5 ± 2.1 87.3 ± 6.8 82.0 ± 8.5 86.3 ± 7.6
Cholesterol 128.5 ± 10.6 137.0 ± 8.7 175.7 ± 38.8 160.3 ± 38.1
Sodium 146.5 ± 0.7 145.3 ± 0.6 145.0 ± 2.0 146.3 ± 0.6
Amylase 927.5 ± 85.6 1017.3 ± 300.8 836.3 ± 174.0 649.3 ± 214

Renal Uric acid 0.2 ± 0 0.2 ± 0 0.4 ± 0.3 0.2 ± 0
Creatinine 0.9 ± 0.07 0.8 ± 0.2 0.8 ± 0.2 0.8 ± 0.1
Urea 35.4 ± 11.3 37.6 ± 12.6 35.4 ± 3.6 33.2 ± 6.0

Hepatic Albumine 3.6 ± 0.1 3.4 ± 0.2 3.5 ± 0.1 3.7 ± 0.3
Total protein 6.1 ± 0.1 6.1 ± 0.4 6.2 ± 0.2 6.4 ± 0.4
GGT 13.0 ± 0 13.0 ± 2.7 10.3 ± 1.2 10.6 ± 1.5
TGO 47.0 ± 1.4 40.3 ± 7.1 39.0 ± 8.5 46.3 ± 0.6
TGP 67.5 ± 0.7 64.7 ± 8.1 43.6 ± 3.8 51.6 ± 5.0
Alk P* 60.0 ± 21.2 81.3 ± 33.3 78.0 ± 20.2 74.0 ± 20.1

Red Erythrocytes 7.1 ± 0.4 6.8 ± 0.1 6.7 ± 0.9 7.3 ± 0.3
series Hemoglobin 16.5 ± 1.0 15.7 ± 0.6 15.6 ± 2.0 17.0 ± 0.5

MCH** 23.3 ± 0.03 23.2 ± 0.4 23.1 ± 0.5 23.4 ± 0.3
Hematocrit % 49.7 ± 3.5 47.8 ± 0.9 47.1 ± 5.4 51.7 ± 1.4
MCV*** 70.0 ± 0.8 70.6 ± 0.6 70.0 ± 1.0 71.2 ± 1.2

White Leukocytes 12.7 ± 0.1 15.4 ± 2.3 12.6 ± 2.0 14.0 ± 2.9
series Neutrophils (%) 30.1 ± 3.2 35.6 ± 8.7 37.5 ± 10.6 33.4 ± 4.7

Eosinophils (%) 2.6 ± 1.7 2.5 ± 0.9 1.3 ± 1 1.8 ± 0.2
Basophils (%) 0.5 ± 0 0.4 ± 0.05 0.3 ± 0 0.6 ± 0.05
Lymphocytes (%) 26.8 ± 0.9 26.4 ± 10.6 31.5 ± 10.5 29.2 ± 7.3
Monocytes (%) 39.9 ± 5.9 35.1 ± 3.3 29.5 ± 20.7 34.8 ± 3.5
Platelets 277 ± 56.6 321.7 ± 11.4 350.7 ± 170 311.7 ± 81.1

NS
* Alkaline phosphatase; ** mean cell hemoglobin; *** mean cell volume.
a Units are as follow : Hemoglobin: g/dl; Erythrocytes: ×106/mm3; Mean cell volume: µm3; Mean cell hemoglobin: pg; Plateles and
Leucocytes: ×103/mm3.

thyroid and in gliose) no evidence was detected of cell

proliferation. All of the other alterations observed

presented regular distribution between animals of the

control and experimental groups, and could not be

attributed to the treatment.

Tests for genotoxicity and mutagenicity

The Ames test. The results indicate that the CPV

extract could not induce mutations in the four lineages

of Salmonella typhimurium, according to a report sup-

plied by the UFRGS Laboratory of Genotoxicity.

The Micronucleus test. Doses of up to 2000 m/kg of

CPV did not produce signs of toxicity, or significant

reduction in the production of erythrocytes, and were

considered negative for chromosomic mutagenicity,

according to the report supplied by the UFRGS Labo-

ratory of Genotoxicity.

DISCUSSION

In former studies carried out in our laboratories (Tabach

et al., submitted), it was demonstrated that the CPV
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atoxic (Hodgson, 2000). In the same way, there is a

marked difference in potency between diazepam and

CPV extract in the motor coordination of mice. Doses

as low as 0.5–3.0 mg/kg of diazepam (Savic et al., 2003;

Jardim and Guimarães, 2004) markedly impaired to

performance in mice, including on the rotarod appara-

tus; with CPV extract, even a high dose of 5000 mg/kg

by mouth did not impair the performance of these

animals.

Also, CPV extract practically did not alter the estrus

cycle, did not interfere with the fertility of rats, and did

not induce teratogenesis in the offspring born from

females treated during the entire pregnancy; these facts

are a contrast to the known effects of diazepam and

other benzodiazepines on the parameters of pregnancy

and the health of the offspring exposed in vitro (Ryan

and Pappas, 1986).

Another important aspect relates to the fact that this

extract does not possess any genotoxic or mutagenicity

effect: both the Ames test and the micronuclei test pre-

sented negative results, as opposed to the data observed

with the benzodiazepines (Giri and Banerjee, 1996).

In conclusion, the results obtained with this study

indicate that the effects of CPV extract formed by the

association of three different plants did not potentialize

toxic effects that might be attributed to each one of the

components of this extract, even when administered in

high doses and for a long period of time, suggesting that

this is an association devoid of risk for human beings.
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extract, based on plants Crataegus oxyacantha, Passiflora

incarnata, and Valeriana officinalis possesses, in mice,

effects similar to those of the benzodiazepinic anxio-

lytics. In fact, both extract and diazepam increased the

number of entries and the time of permanence in the

open arms of the elevated plus maze and enhanced

the sleeping time of pentobarbital.

The present study also shows that CPV extract

diminishes motor activity in mice in the same way as

diazepam and other benzodiazepines (Siemiatkowski

et al., 2000); the data obtained in the open field also

support the suggested anxiolytic effect of the CPV

extract (Prut and Belzung, 2003).

This anxiolytic effect in mice seems to be specific, so

much so that the CPV extract did not prove to have

any analgesic, neuroleptic, antidepressive effect, or on

the dopaminergic system (Tabach et al., submitted).

Furthermore, to reinforce the similarity in effect to the

benzodiazepines, former experiments carried out in

our laboratories showed that the CPV extract could

also exert an amnesic effect in mice as, does, for

instance, diazepam (Tabach et al., submitted; Dhingra

et al., 2004).

On the other hand, the results of the present study

show that the association of the plants Crataegus oxya-

cantha L., Passiflora incarnata L., and Valeriana offi-

cinalis, even when administered acutely or over a long

period of time, presented little toxicity in the three

species of animals studied. The absence of significant

effects relating to acute or chronic toxicity (180 days) is

a contrast to data in literature concerning benzodiaze-

pines. Thus, LD

50

 of diazepam by mouth is 720 mg/kg

in mice and 1240 mg/kg in rats (Coleman and Johnston,

1979), whereas 4570 mg/kg was the value found for

the CPV extract. It must be emphasized that a drug

possessing an LD

50

 of 5 g/kg or more may be considered
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