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ABSTRACT

Arctium lappa L. (burdock) is a plant brought from Japan and acclimated in Brazil, which is
widely used in popular medicine all over the world. This study was carried out to assess the
possible effects of A. lappa in testes of adult Wistar rats. They received the extract in water
bottles at doses of 10 or 20 g/L daily for 40 days. There were no significant alterations in the bio-
metric data including body and accessory sexual organs weight and in the histometric data such
as volume density of the testis compartments and Leydig cell morphometry. Unaltered his-
tometric and biometric data shows that A. lappa did not cause impairment of spermatogenesis.
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INTRODUCTION

Arctium lappa L. (Asteraceae) is a plant brought
from Japan and acclimated in Brazil, which is widely
used in popular medicine all over the world [14]. This
plant has long been cultivated as a vegetable for dietary
use and is also used as a folk medicine, as a diuretic,
antipyretic [2] and for hypertension, gout, hepatitis
and other inflammatory disorders [11]. Several studies
have reported that the A. lappa possesses various phar-
maceutical activities including antibacterial activity [2,
14], antifungical activity [14], platelet anti-aggregating
effect [11, 14], antioxidant action [2, 8, 14], hepatopro-
tective efficacy [10, 11] and anti-inflammatory activity
[2, 9]. Additionally, Pereira et al. [14] have shown
that A. lappa exhibits antimicrobial activity against
oral microorganism. Pereira et al. [14] have shown
that A. lappa exhibits antimicrobial activity against
oral microorganism. In recent years, the crude water
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extract of A. lappa named A. lappa tea, has be-
come a promising and important beverage because it
has ample therapeutic action [11], but no attention was
paid to its possible effect on the reproductive system of
mammals. It can be harmful to take herbal medicine
without being aware of its potential adverse effects [1].
The present study was undertaken to assess the effect of
A. lappa leaf extract on Wistar rat testes.

MATERIALS AND METHODS
Plant material

A. lappa leaves were obtained from .Grupo En-
tre Folhas. of the Federal University of Vigosa, Minas
Gerais, Brazil in July 2001. The plant material was
identified and a voucher specimen was deposited in
the VIC Herbarium of the Department of Vegetal Biol-
ogy, Federal University of Vigosa, Minas Gerais, Bra-
zil, as accession n°. 28960. Two aqueous extracts were
obtained from the plant material by infusion prepared
in the concentrations of 10 and 20 g of dried leaves/L
of water. The aqueous extract submitted to lyophiliza-
tion yielded, respectively, 0.21 and 0.42 % w/w.
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Animals

The study was carried out on 100-day-old adult
male Wistar rats (Rattus norvegicus), weighing be-
tween 220 and 275 g. They were obtained from the De-
partment of Health and Nutrition (Federal University
of Vicosa, Vigosa, MG, Brazil) and kept in individual
cages in 12hrL:12hrD conditions. They were provided
with food ad libitum for 40 days. These animals were
handled and euthanized in accordance to Ethical Prin-
ciples for Animal Research established by the Brazil-
ian College for Animal Experimentation (COBEA).

Treatment

Thirty rats were randomly divided into three
groups of ten animals each. All the animals received
water and the extract in water bottles attached to the
outside of the cage. The control group received only
water. Group A and Group B daily received 200mL
of leaf extract of 4. lappa at a dose of 10g/L and 20g/L
respectively [7]. The infusion was placed instead of
water to coincide with the traditional method of prepa-
ration and was daily prepared from dry leaves.

Tissue Preparation

Rats were anesthetized with ether and the tho-
racic cavity opened for the perfusion-fixation by whole
body perfusion. A needle was inserted into the aor-
ta and 0.9% saline solution was injected to clear the
blood vessels. After vessel learance, a 2-way valve
apparatus was used to introduce 2.5% glutaraldehyde
(Synth . Labsynth) into the vessels of the animals for
25-30 min. Testes and seminal vesicles were removed
and weighed. Testis tissue was refixed in the same fixa-
tive for 24 hours and prepared for embedding in glycol
methacrylate (Historesin, Leica). Subsequently, sec-
tions of 4 pm thickness were obtained and stained
with toluidine blue/1% sodium borate.

Histometry and Morphometry

The testes were dissected to obtain the tunica
albuginea and testis parenchyma weights (weights of
testes minus tunica albuginea). The gonadosomatic in-
dex (GSI) was obtained from testis mass divided by
the body weight of each animal. The volume den-
sity of testis compartments (intertubular and tubular
compartments) was determined using a 494 intersec-
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tion grid placed on the monitor showing the light mi-
croscopy image at 200x magnification. Twenty fields
(9880 points) were scored for each animal. The volume
density of various testicular tissue components were
determined using a 494 intersection grid placed on the
monitor revealing a light microscopy image at 400X
magnification. Six thousand points were classified as
one of the following: Leydig cell, blood vessels, lym-
phatic space or connective tissue. The volume of each
component of the testis was determined as the prod-
uct of the volume density and testis volume. For sub-
sequent morphometric calculations, the specific gravity
of testis tissue was considered to be 1.0 [4]. The tubular
diameter and height of seminiferous tubule epithelium
were measured at 100x magnification with the Im-
age Pro Plus program associated to a Olympus BX-40
microscope. Thirty tubular profiles that were round or
nearly round were chosen randomly and measured for
each animal. The epithelium height was obtained with
the same tubules used to determine tubular diameter.
The total length of the seminiferous tubule, expressed
in meters, was obtained by dividing seminiferous tu-
bule volume by the squared radius of the tubule multi-
plied by the pi value [13]. These values were expressed
per testis and per gram of testis. The average diam-
eter of the Leydig cell nucleus was obtained from
the assessment of 30 cells/animal in Image Pro Plus
software associated to a Olympus BX- 40 microscope.
From this value, the 4/36r3 formula was used, where
.. was the mean nucleus radius that was determined to
estimate the nuclear volume of each Leydig cell. After
the volume of the nucleus and its proportion in Ley-
dig cell total volume was determined, the single cell
volume was estimated. This value and the calculation
of Leydig cell volume was used to calculate the total
number of Leydig cells per testis and per gram of tes-
tis

Statistical analysis

Values were expressed as mean + S.E.M. (stan-
dard error mean). Statistical evaluation of significant
difference between means was performed with one way
analysis of variance (ANOVA) followed by the Duncan
test. The significance level considered was P<0.05.

RESULTS

Each animal drank approximately 50 ml of 4. lap-
pa extract per day (data not shown). The oral adminis-
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tration of A. lappa extract did not alter body weight.
However, the testis weight increased significantly in
group A. The mean found for the tunica albuginea in
treated animals was similar to the control. No changes
were observed for testicular parenchyma and GSI.
The tubular diameter, seminiferous epithelium height
and total tubular length did not change after the
treatment (Fig. 1A-C) (Table 1). The morphometric

measurement of volume density and testicular volume
components were similar except for the connective tis-
sue, where there was a significant increase in the treated
groups compared with the control group (Table 2). No
change in the average Leydig cell volume including
nuclear and cytoplasmatic volume, nor in the num-
ber of these cells in the testis, could be detected in the
groups studied (Table 3).

Table 1 — Biometric data e testis histometry of adults Wistar rats treated with different of 4. lappa aqueous

extract (mean + SEM).

Parameter Control Group A Group B
Body weight (g} 243428345 25571%145 24456%24]
Testes weight (2)* 24502028 2625%*10.043 248610031
Tunica albuginea (g)* 007720001 010320011 0093 20011
Semmal vesicle (2) 0662 £0045 064520058 068020058
Gonadosomatic index (%) 1.023 20018 106720017 1.057 £0015
Tubular diameter (pm) 3122329 316.71+£337 31816+248
Semmmiferons epatheliom herght (pm) 11192435 11233+£37% 11035+ 338
Tubvular lenght/ testis (m) 14002042 14412067 13261041
Tubular lenght'gram of testis (m) 11444028 10794037 10664019

"Right and left

* Indhicate significant differences (P < 0.05)
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Table 2 - Volume (mL) and volume density (% in parentheses) of the testis compartments of adult Wistar

rats treated with duffevent of 4. lappa aqueous extract (mean £ SEM),

Parameter Control Group A Group B

Seminiferous tubule 117 £0.02 (87.1) 1.14 £ 0.03 (85.9) 1050030847

Interfubular compartment 0.16 £0.01 {12.9) 0.19+001(14.1) 0.19 +£0.02 {15.3)
Leydig eell 00334000227y 002540002 (1.8) 0.030 +0.003 (2.4)
Connective tissue 0.017 20004 {1.3) 0.046 £ 0.005 (3.4)% 0.039 £ 0,003 (3. 1)*
Blood vessels 001720003 (1.4)  0.021 £0.003 (1L6) 0.016 £0.003 (1.3)
Lvmphatic vessels 0093 0004 {7.5) 0098 £0.005 (7.3) 0.105 £0.005 (5..5)

Table 3 - Leydig cell morphometry of adult Wistar rats weated with different concentrations of 4. lappa

aquecns extract (mean £ SEM).

Parameter Control Group A Group B
Muclear diameter (pm) 1561 0.09 7151031 6.89£0.36
Leydig cell volume {j,l.m"} 0066+ 4630 34111+ 10462 692724 10053
Nuclear volume (pum’) 22676+ 8.18 2028712946 1836512725
Cytoplasmatic volume {_|.l.1]15} G300+ 3995 63524+ 7004 509.07 £ 74 81
Levdig cell number/ testis {10%) 3744339 31.340,34 569+140
Levdig cell number/ g of testis (10%)  204+0.28 230+0.24 4344102
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Figure 1- Testis of rats treated with different concentrations of A. lappa aqueous extract. a- Control
Group. b- Group A (10g/L). c- Group B (20g/L). ST- seminiferous tubule; I- interstitium. Magnification
200X.

DISCUSSION

The present study was undertaken to assess the
possible effects of the administration of A. lappa ex-
tract, in two different concentrations, on rat testes. A.
lappa extract did not alter the body weight. Despite
the long-term treatment, the results show nontoxicity
as demonstrated by the unaltered body weight, which
indicates normal functioning of vital organs and
whole body. Although the testis weight of group A in-
creased, this alteration could not be the effect of the
treatment since group B received a higher concentra-
tion of the extract and did not have a significant weight
change. Also, the parenchyma and albuginea weight
were not altered following A. lappa treatment. Tes-
tis weight or size generally establishes the normalcy
of testes, enabling experimentally induced changes
in testicular size to be assessed [5]. The results above
show that this plant did not alter the normalcy
of the testis. The testis is an extremely heteroge-
neous organ, containing numerous compartments and
cell types. The testis mainly consists of the seminifer-
ous tubules in which permatogenesis takes place, and
the space between the tubules, the interstitium, which
has, among others, an endocrine function [6]. Quan-
titative data obtained in some structural components
of the testes in the present study are in agreement
with that available from previous studies. For example,
the volume density of seminiferous tubules [12, 13, 15]
and Leydig cells [6, 12]. However, when we compared
the volume density of other testicular components to

previous studies, the measurements were inconsistent.
According to Russell and Franca [15], this can be
explained by the considerable interlaboratory and in-
tralaboratory variability in the data for any one
morphometric parameter studied. There are a variety of
reasons for the variability found which are probably
associated with the approach used: a variability of mor-
phometric techniques and the amount of sampling used.
The structural parameters, testis size, tubular diameter
and seminiferous tubule volume density is related
to the total seminiferous tubule length. Additionally,
a positive relationship usually exists between the
tubular diameter and the spermatogenic activity of the
testis [5]. As observed by morphometry, this variable
did not change significantly after the treatment, sug-
gesting that the plant caused no spermatogenesis
impairment. The Leydig cells are the most important
component of the interstitial compartment and their
main function is production of steroid hormones [6].
In spite of the considerable technical differences be-
tween previous studies and the present one, the volume
and number of Leydig cells are intermediate, between
the value observed by Mori and Christensen [12] and
Kim and Yang [6] in their work with normal animals. It
shows that treatment with A. /appa did not change the
morphometry of Leydig cells. The unaltered weight of
the seminal vesicle confirms that the endocrine func-
tion was not impaired since, according to Creasy [3],
the seminal vesicle weight is an indicator of normal
function of these cells. The present study shows the
non-toxicity of the plant tested, as shown by the unal-
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tered body weight which indicates normal functioning
of vital organs including testis and accessory reproduc-
tive glands. Unaltered histometric and biometric data
shows that A. lappa did not cause impairment of sper-
matogenesis.
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