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Effect of the aqueous extract of Rumex patientia on xylol and hyaluronidase
induced capillary permeability compared to indomethacin
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In this study, the effect of an aqueous extract of Rumex patientia L. (Polygonaceae) (D-1) on capillary permeability which
was induced by xylol and hyaluronidase was investigated. Experiments were conducted on rabbits according to Monakova
and Matusis methods. The effects of D-1 were compared to those of indomethacin, which was used as a control through-
out the experiment. Both D-1 (100 mg/kg) and indomethacin (10 mg/kg) were administered orally. As a result, D-1 inhib-
ited capillary permeability, which was induced by xylol and hyaluronidase, and it was found that it was as effective as
indomethacin.

1. Introduction

Rumex patientia L., a member of the Polygonaceae fa-
mily, is a ca. 2 m tall herb which is widely distributed in
Turkey at an altitude of ca. 1050 m. [1]. This plant con-
tains anthraquinones, naphthalenes and tannins as major
components [2]. The roots of R. patientia have been used
extensively in traditional medicine in Turkey as a laxative,
diuretic, antipyretic, wound healer and as an antiinflamma-
tory agent [3]. It has been reported that aloin and rhein,
two anthraquinones, exhibit antiinflammatory effects [4, 5].
Additionally, condensed tannins are mainly responsible [6]
for the antiphlogistic and immunostimulating effects of R.
acetosa, which is used in acute and chronic sinusitis in
combination with other herbal drugs. Inflammation media-
tors, which are histamine, serotonine, prostaglandine
(PGE1, PGE2) and bradykinin, play an important role dur-
ing the generation of inflammation [7, 8]. These mediators
cause an increased capillary permeability, and depending
on this, an exudation gathering in tissues [9]. Hyaluroni-
dase activity in blood is increased during inflammation
[10]. In our previous study, D-1 was effective in hista-
mine-, formaldehyde-, dextrane-, serotonine- and carragee-
nan-induced inflammation models. D-1 also decreased the
inflammation in adrenalectomized rats [11]. During the
occurrence of inflammation, not only inflammation media-
tors, but also vascular permeability plays an important role
[12]. Indomethacin shows its antiinflammatory activity by
inhibiting the synthesis of inflammation mediators and de-
creasing capillary permeability [13]. In this study, the ef-
fects of a nonsteroidal antiinflammatory drug (NSAID),
indomethacin, and D-1 on increasing capillary permeabil-
ity induced by xylol and hyaluronidase were compared
according to the Monakova [14] and Matusis [15] meth-
ods.

2. Investigations, results and discussion

As it is known, antiinflammatory drugs inhibit exudation
gathering [16] by decreasing capillary permeability in in-
flamed area [17, 18]. NSAIDs decrease vascular perme-
ability by inhibiting the biogenic amines [19]. Xylol
causes local inflammation in skin and increase capillary
permeability [20–22]. Neuropeptides play important roles
in the pathogenesis of xylol-induced inflammation [21].
As it is seen in Table 1, the time to appearance of tripan
blue after xylol addition was 2.8 � 0.49 min in control
animals. This period was 4.9 � 0.55 min for D-1-adminis-

tered animals while in indomethacin treated animals, it
was 4.6 � 0.36 min. According to Monakova [14], there is
a linear correlation between the time to appearance of the
blue colour and capillary dilation and inflammation; the
shorter the appearance time, the greater the capillary dila-
tion and inflammation. It is evident from the data that D-1
is as effective on xylol-induced capillary permeability as
indomethacin. The time difference between the appearance
period in the control group and the D-1-administered
group was 2.1 min, whereas the time difference between
the appearance period in the control and indomethacin-
administered group was 1.8 min. The difference between
D-1 and indomethacin was only 0.3 min. Similar results
were obtained in hyaluronidase-induced capillary perme-
ability studies. Hyaluronidase hydrolizes hyaluronic acid
in tissue and causes increased tissue permeability [23, 24].
As it is shown in Table 2, the subcutaneous spreading area
of tripan blue administered together with the hyaluroni-
dase enzyme was 151.6 � 7.27 mm2 in the control group,
100.9 � 7.57 mm2 in the D-1 treated group and
119.2 � 7.11 mm2 in the indomethacin treated group. Ac-
cording to Matusis [15], smaller blue areas indicated a
decrease in hyaluronidase enzyme activity and capillary
permeability, whereas larger blue areas indicated the oppo-
site. In the control group, the spreading area caused by
hyaluronidase was 50.7 mm2 larger than that of D-1 and
32.4 mm2 larger than that of indomethacin. It is clear from
this data that hyaluronidase caused more vascular dilation
in the control group than in the other two groups. These
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Table 2: Effect of D-1 and indomethacin on hyaluronidase in-
duced capillary permeability

Samples Dosis (mg/kg) Spread area of
hyaluronidase (mm2)

P

D-1 100 100.9 � 7.57 < 0.001
Indomethacin 10 119.2 � 7.11 < 0.01
Control –– 151.6 � 7.27 ––

Table 1: Effect of D-1 and indomethacin on xylol induced ca-
pillary permeability

Samples Dosis (mg/kg) Appearence of
Colours (min)

P

D-1 100 4.92 � 0.55 < 0.05
Indomethacin 10 4.62 � 0.36 < 0.05
Control –– 2.83 � 0.49 ––



results show that capillary permeability is significantly
decreased by D-1. Moreover, D-1 when administered in a
dose of 100 mg/kg, decreased capillary permeability by
the same order of magnitude as indomethacin.
In conclusion, our research proved that D-1 is effective in
serotonine-, histamine-, formaldehyde-, dextrane-, xylol-
and hyaluronidase-induced inflammation models, and that
its antiinflammatory activity was as good as that of indo-
methacin. Our previous research [11] showed that the anti-
inflammatory activity of D-1 was not dependent on gluco-
corticoids. However, detailed studies are needed to
determine the mechanism of D-1 activity.

3. Experimental

3.1. Plant material

The roots of R. patientia L. were collected from Niǧde-Bor (1050 m) in
September 1994. The plant was identified by Dr. L. Korkmaz of the De-
partment of Botany of Ankara University, Turkey. Voucher specimens are
deposited in the herbarium of the Faculty of Pharmacy, Hacettepe Univer-
sity (HUEF-94102) Ankara.

3.2. Extraction and preparation of the test samples

The material (5 g) was exhaustively extracted in a Soxhlet apparatus with
water at 40 �C and the extract was liyophilized. The extract (D-1) yield
was 1.2 g (24%).

3.3. Animals

In this study 36 albino rabbits, weighing 3–3.5 kg and nourished under the
normal conditions at the Atatürk University, Experimental Animal Labora-
tory, Erzurum, were used.

3.4. Method of Monakova [14]

The effect of D-1 was investigated on xylol induced capillary permeability.
For this study, 18 albino rabbits, weighing 3–3.5 kg, were used. The ani-
mals were divided into three groups (n ¼ 6/group). The first group of rab-
bits received 100 mg/kg of D-1, and the second group 10 mg/kg of indo-
methacin, and the control group received saline solution orally. After 1 h,
1 ml/kg of tripan blue (1%) was injected to the ear venous of all the ani-
mals. Five minutes after injection, 0.02 ml xylol was spotted dropwise on
the shaved abdominal areas of each animal, and time until appearence of
blue colour was determined.

3.5. Method of Matusis [15]

The activity of D-1 was investigated on hyaluronidase-induced capillary
permeability. For this study, 18 albino rabbits, weighing 3–3.5 kg, were
used. The animals were divided into three groups (n ¼ 6/group). The doses
of D-1 and indomethacin mentioned above (3.4.) were administered. 128
IU hyaluronidase was dissolved in 1 ml saline solution, and 0.5 ml of this
solution was added to 0.8 ml tripan blue solution (0.75%). After 1 h,
0.1 ml of this solution was subcutaneously injected to the shaved area of
each animal. After 20 s, blue areas were measured in mm2.

3.6. Acute toxicity

In a previous study acute toxicity of D-1 was tested. From 500 to
3000 mg/kg doses of D-1 were administered to rats (p.o). None of the rats
died [11].

3.7. Statistical methods

Values reported are mean �SEM. Student’s t test and a probability level of
p < 0.05 were chosen as the criterion of statistical significance.
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