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Abstract

IVANOVA, D., D. PAVLOV, M. EFTIMOV, K. KALCHEV, M. NASHAR, M. TZANEVA and S. VALCHEVA-KUZMANO-
VA, 2013. Subchronic toxicity study of ethanol infusion from Cotinus coggygria wood in rats. Bulg. J. Agric. Sci., Supplement
2,19: 182185

Cotinus coggygria is considered to be a poisonous plant, however there are data from traditional medicine indicating an
internal use of plant infusions. The aim of this study was to examine the subchronic toxicity of ethanol infusion from C. cog-
gygria wood in experimental animals. Three groups of 10 male Wistar rats were treated by stomach gavage for 30 days as fol-
lows: (1) distilled water, (2) 20% ethanol, (3) 20% ethanol infusion from wood at doses of 10 ml/kg b.w. Biochemical results
showed that the treatment with ethanol infusion from C. coggygria wood did not cause subchronic toxicity on liver, kidney or
brain. Histological investigation did not detect pathological deviations in the organs of the treated group as compared to both

controls. Therefore, C. coggygria does not exhibit toxicity and may be used for further study of effects in vivo.
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Introduction

The Eurasian smoke tree (Cotinus coggygria Scop., Ana-
cardiaceae) is a medicinal plant species with wide distribution
from southern Europe to Himalayas (Novakovic et al., 2007).
According to Vodenicharov and Petrov (2001 pp. 63-63) the
whole plant is poisonous due to the large content of gallotannins
(above 25%). C. coggygria is a common medicinal plant (well
known as ‘smradlika’ or ‘tetra’) in the Bulgarian folk medicine
for outer use predominantly (Landzhev, 2010 pp. 372-374).
There are few reports about an internal use of ethanol infusions
from the wooden parts of the plant to treat gastric ulcer and di-
arrhea (personally collected data). A single report (Antal et al.,
2010) establishes sulfuretin and fustin as the main constituents
in the methanol extract from C. coggygria heartwood. How-
ever, data about the pharmacological effects of wood infusion
are still missing, possibly due to toxicity limitations. The aim of
the present study is to check the subchronical toxicity of ethanol
infusion from C. coggygria wood in rats.
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Material and Methods

The ethanol infusion of C. coggygria wood (EICCW)
was prepared following the traditional recipe for coloring
high alcoholic beverages: 2g dried material from heartwood
was placed in 1L 40% ethanol for 20 days.

Male albino Wistar rats (2—2.5 months old; 220-250 g)
were used for the experiment. The animals were kept un-
der the standard conditions of 12h light-dark cycle at a tem-
perature 23-25°C. All procedures concerning animal treat-
ment and experimentation were in accordance with the EEC
Council Directive 86/609, (IL 358, 1, December 12, 1987),
approved by the National regulations, adopted by the local
Ethical Commission in the Medical University of Varna.

The cohort comprised of three experimental groups contain-
ing 10 rats each: (1) distilled water; (2) 20% ethanol; (3) 20%
ethanol infusion from wood. All groups were orally treated by
stomach gavage (10 ml/kg b.w.). After 30 days of treatment,
the animals were anaesthetized with diethylether and sacrificed.
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Blood was collected from the sublingual veins in heparin-
ized tubes, centrifuged at 2000 g rpm for 10 min and serum was
stored at 20°C until analyses of biochemical markers: activities
of Aspartate aminotransferase (AST), Alanine aminotransferase
(ALT) and Alkaline phosphatase (ALP), and concentrations of
Urea, Creatinine, Triacylglycerols (TG), Uric acid (UA), Malo-
ndialdehyde (MDA) and Sulphydryl (SH-) groups. The liver,
brain, and kidneys were homogenized in 1:10 w/v 50mM phos-
phate buffer (pH 7.4) containing 0.1mM EDTA, at 4000 rpm for
10 min. The homogenate was centrifuged at 800 g rpm for 15
min to discard the sediment. All manipulations were performed
at 4-8°C. All chemicals were of analytical grade and were ob-
tained from Merck (Germany). Standard kits of BioSystems
S.A. (Spain) were used for the biochemical analyses.

Pieces of tissues were fixed in 10% neutral buffered form-
aldehyde solution. Fixed tissues were embedded in paraffin,
cut into sections and placed on microscope slides. Staining
of the slides with hematoxylin-eosin (H and E) and periodic
acid-Schiff (PAS) was used for the histomorphological ex-
amination which was performed under light microscopy and
documented by an Olympus microphotocamera. Number of
apoptotic cells in liver was counted.

Data were analyzed statistically by one-way analysis of
variance (ANOVA) followed by Dunnett’s multiple compar-
ison posttest. Each two independent groups were compared
also by Student’s t-test. A value of P < 0.05 was considered
as statistically significant. Data are expressed as Mean =+
SEM. GraphPad Prism v 5.00 statistical software was used.

Results and Discussion

The biochemical measurements did not reveal any toxic-
ity in the liver, kidney or brain of EICCW-treated group as
Table 1
Results from biochemical analyses of blood serum

Biochemical Group 1 Group 2 Group 3
markers (Water) (20% (20% ethanol
Ethanol) | infusion from
wood)
AST [U/L] 120.2+£13.21 118.8£10.20 128.0+12.24
ALT [U/L] 31.33+£2.84  32.00+1.66  28.89+1.74
ALP [U/L] 408.0+£53.43 284.3+£31.51 356.4+31.17
Creatinine [umol/L] 51.40+4.98 *59.52+3.55 *59.47+4.83
Urea [mmol/L] 9.01+£0.48  *%6.79+0.32 **6.94+0.39
TG [mmol/L] 2.00+0.14  *2.51+£0.11  02.08+0.11
UA [pmol/L] 92.13+6.95 83.10+4.42  90.80+6.25
MDA [pmol/L] 1.33+0.06 1.21+0.04 1.21+0.04
SH-groups [umol/L] 129.2+6.16  148.3+4.73  *148.6+3.48

Legend: *P < 0.05 vs. water control, **P < 0.01 vs. water control,
°P < 0.05 vs. ethanol control

compared to the control groups (Table 1).

The established increase in creatinine in group 2 and
group 3 could be attributed rather to the ethanol effect in kid-
neys, than to EICCW as no difference between these groups
was found. Furthermore, histological investigation did not
detect pathological deviations in kidneys of EICCW treated
group as compared to controls (Figure 1), neither did serum
uric acid change. The estimated lower values of serum urea
in group 2 and group 3 suggest that kidney function is not af-
fected. As urea is reabsorbed and creatinine is not, dehydra-
tion (pre-renal syndrome) should be related to elevated ratio
of urea to creatinine. Thus, the established diminished ratio
is in accordance with the histological results.

On the other hand, lower than normal levels of blood
urea nitrogen could result from liver damage. However, liver
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Fig. 1 a, b. Microscopic appearance of the kidney

following the application of water (a. group 1) and 20%
ethanol infusion from wood (b. group 3)
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AST, ALT and ALP enzyme activities remain unchanged in-
dicating preserved liver function. Interestingly, significant
decrease in TG in-group, treated by 20% EICCW was ob-
served (P < 0.05 vs. ethanol control) — EICCW normalized
TG levels, elevated in the ethanol treated group, a possible
beneficial effect of the EICCW on lipid metabolism. In ad-
dition, histological investigation did not detect pathological
deviations in liver of treated group compared with controls
(Figure 2). Even more, a significant decrease (P < 0.05) in
the number of apoptotic cells in the liver was registered in
the group, treated with 20% EICCW (Figure 3). In addition,
steady serum uric acid levels exclude possible nuclear break-
down.

Besides the lack of renal or liver toxicity, the EICCW
had some beneficial effect on serum redox status. Total

Fig. 2 a, b. Microscopic appearance of the liver
following the application of water (a. group 1) and 20%
ethanol infusion from wood (b. group 3)
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Fig. 3. Count of apoptotic cells in the liver.
Legend: Data are presented as mean + SEM. *P < 0.05
vs. water control

Table 2
Results from biochemical analyses of organ homogenates
Biochemical Group 1 Group 2 Group 3
markers (Water) (20% Etha- | (20% ethanol
nol) infusion from
wood)
Liver
TG [mmol/L] 1.15£0.05 ***1.30+£0.06 ***1.28+0.06
UA [umol/L] 155.6£15.5 1752152  00203.5+16.9
MDA [pmol/L] 0.77+0.09  0.89+0.09  *0.95:+0.08
SH-groups [umol/L]  112.2+5.56  113.6+4.86 110.8+7.47
Kidney
UA [pumol/L] 155.0+£12.6  151.3+13.3  148.8+12.4
MDA [pmol/L] 2.0840.13 1.81£0.14 1.86+0.13
SH-groups [umol/L] 121.542.38 120.8+£7.05  121.3£5.78
Brain
UA [umol/L] 62.21£2.4  64.0743.8 57.33+£2.9
MDA [pmol/L] 1.78+021  2.14+0.11 1.88+0.22
SH-groups [umol/L]  90.4+3.90 86.5+1.95 90.7+£2.67

Legend: *P < 0.05 vs. water control, ***P < (0.001 vs. water con-
trol, P < 0.01 vs. ethanol control

thiol groups were elevated in response to EICCW treat-
ment, an effect that might be associated with the reducing
properties of the polyphenols in the infusion. In addition,
low MDA suggests lack of lipid peroxidation.
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We assumed that the infusion did not impair kidney or
brain metabolism, as biochemical parameters of the respec-
tive tissue homogenates did not change significantly upon
treatment (Table 2). The established effect on lipid metab-
olism in liver tissue (elevated TG) should be attributed to
ethanol as no difference between groups 2 and 3 was found.
High UA and MDA values might be related to intensify
polyphenol metabolism carried out predominantly in liver.
Polyphenols, which are reported to induce the expression of
many genes from different signaling pathways (Myhrstad
et al., 2002; Nicholson et al., 2008) would contribute to the
increase of RNAs in the cell, resulting in activated nucleo-
tide metabolism and the subsequent degradation of nucleo-
tides, associated with higher UA levels. On the other hand,
the polyphenol metabolism is involving cytochrome P, and
this is accompanied by increased superoxide production, and
the related shift in the redox balance of the cell towards the
oxidative state. This could result in increased lipid peroxida-
tion and elevated MDA in the liver homogenates.

It is concluded that the subchronic administration of
ethanol infusion from C. coggygria wood is non-toxic in
the applied concentration. This allows carrying out further
study of effects in vivo. Lowering of the serum TG is a
beneficial effect of the plant on lipid metabolism reported
for the first time.
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