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ABSTRACT
The toxicological potential of Parquetina nigrescens was investigated using Sprague-Dawley rats.
Liver enzymes like Aspartate and Alanine aminotranferases (AST/ALT), Alkaline phoshatase
(ALP), y-glutamyl transferase (GGT), as well as some haematological indices (red and white bivod
cells), and urea levels were assayed as evidence of toxicity. The extract, administered (400-1600 myg
kg, p.o.) for six weeks did not cause any significant (p < 0.05) changes in RBC counts in compari-
son with the mean of the vehicle-treated control. The total WBC count was not affected after 4
weeks of extract administration (400-1600 mg kg’ p.o), but in the sixth week the mean total WBC
count in rats treated with 1600 mg kg™’ p.o of the extract reduced by 49.0 %.The dose range 400
1600 mg kg, p.o did not cause any significant (p < 0.05) changes in both the blood AST and ALT
levels. The extract, at all dose levels caused an increase of GGT levels within the first two weeks of
treatment, implicating the extract in enzyme induction. Mean serum urea levels in all freatment
groups remained statistically unchanged over the six-week period. At the dosage range used, the
extract did not cause major changes in the biochemical parameters assessed, indicating the liver
and kidney had not undergone any toxic assault. However, the authors suggest the WBC count
should be monitored when high doses are administered for long period as the highest dose caused
a decrease in WBC count.
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INTRODUCTION

Several ethno-medical uses have been reported
for Parquetina nigrescens Fam. Periplocaceae,
(Bouquet and Debray, 1974; Irvine, 1961). The
plant is widely distributed in the forest and sa-
vannah regions of West Africa (Abbiw, 1990).

In Cote d’lvoire, the entire plant, freshly
crushed, is used as an abortificient and the leaf
juice, added to capsicum extract is for the treat-
ment of menstrual disorders (Adjanohoun ¢r al.,
1979). Infusions of pounded and macerated fresh
leaves are used to bathe people as a remedy for
general fatigue. Erah ef al. (2003) showed that
Jubi Formula® a herbal preparation containing
extracts from P. nigrescens, Sorghum bicolour
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and Harungana madagascarienssis reversed
haematological parameters in 7. brucei brucei-
induced anaemia to normal levels in rabbits.

Datté et al. (1996) reported uterotonic, inotropic
and spasmogenic effects in extracts from P. ni-
grescens. The spasmogenic effect has also been
demonstrated in isolated guinea-pig tracheal
tissues in our laboratory (Terlabi, 2000). Addi-
tionally, Datté and co-workers (1999) showed
sympathomimetic actions for extracts from the
plant in isolated portal vein of Wistar rats.

P. nigrescens is the major component of an anti-

asthmatic medicine (Tina-A) used at the Centre
for Scientific Research into Plant Medicine
(CSRPM), Akuapem, Mampong, Ghana. Here,
we report the effects of P. nigrescens on some
biochemical and haematological markers of tox-
icity in rats as part of our continuing efforts to
evaluate the safety of locally used herbal medi-
cines.

MATERIALS AND METHODS

Plant material

The powdered whole plant was collected from
the production unit of CSRPM. The powdered
material was extracted under reflux condensa-
tion for one hour using water as the solvent. The

extract was filtered, freeze-dried, weighed and

kept in a dessicator. Suitable quantities were re-
- constituted in normal saline immediately before
use.

Animals

Sprague-Dawley rats (180-250 g) of either sex,
bred in the .animal unit of the Department of
‘Pharmacology, KNUST were used. They were
kept in cages, six to a cage and fed ad libitum on
commercial poultry feed. The animals were also
exposed to a 12-hour light-dark cycle at room
temperature of 28+2°C.,

Experimental

Treatment
~The animals were randomly grouped (n = 6) and
treated with 400, 800 or 1600 mg kg™ p.o. of

extract daily for six weeks. Control group re-
ceived 0.2 ml normal saline.

Two rats in each group were anaesthetised with
ether every two weeks and blood collected by
cardiac puncture for biochemical and haemato-
logical analyses.

Sera from the groups were assayed for Aspartate
aminotransferase (AST, EC.2.6.1.1)), Alanine
aminotransferase "(ALT, EC2.6.1.2), Alkaline
phosphatase (ALP, EC3.1.3.1) and y-glutamyl
transferase (GGT, EC2.3.2.2) using the Randox
test kit according to the manufacturer’s instruc-
tions.

Urea levels in sera were determined by the
Urease-Berthelot colorimetric method (Facet and
Scott, 1960).

For haematological studies, blood was collected
into tubes containing 4% dipotassium ethyl-
enediamine tetra-acetic acid (EDTA). Red and
white blood cells were counted manually under a
light microscope in a Neubauer haemocytom-
eter. Haemoglobin concentration was deter-
mined by the cyanomethaemoglobin method
(Dacie and Lewis, 1991).

STATISTICAL ANALYSIS

Data were expressed as mean £ SEM (n = 6).
Means were compared using one-way analysis
of variance followed by Bonferroni’s multiple
comparison test if the overall ANOVA was sig-
nificant (Wallenstein et al., 1980). Unpaired t-
test was used for comparison of two means.

RESULTS

Haematology

The extract, administered (400- 1600 mg kg,
p.o.) for six weeks did not cause any significant
(p < 0.05) changes in RBC counts in comparison
with the mean of the vehicle-treated control (Fig.
).

The total WBC count was not affected after 4
weeks of extract administration (400 — 1600 mg
kg p.0). However in the sixth week, the mean
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Fig 1: Effect of P. nigrescens extract on RBC count of Sprague-Dawley rats. Extract was adminis-
tered at 400, 800 and 1600 mg kg™, p.o. Results are presented as mean + S.E.M (n = 6). -
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Fig. 2: Effect of P. nigrescens extract on total WBC count of Sprague-Dawley rats. Extract was
administered at 400, 800 and 1600 mg kg™, p.o. Results are presented as mean + S.E.M. (n = 6).
*=signifcant at P<0.05, ANOVA.
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Fig.3 Effect of P. nigrescens extract on haemoglobin concentration of Sprague-Dawley rats.
Extract was administered at 400, 800 and 1600 mg kg, p.o. Results are presented as mean +

S.EM(n=6).

total WBC count in rats treated with 1600 mg
kg p.o of the extract reduced by 49.0 % (Fig.
2).

In comparison with the mean control value, the
extract had no significant effect on the haemo-
globin concentration of rats in all treatment
groups over the six-week period (Fig. 3), which
correlates well with the RBC count.
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mean ALT level as
% of mean control value

Blood Biochemistry

Administration of the extract over the dose range
400 — 1600 mg kg™, p.o did not cause any sig-
nificant (p < 0.05) changes in both the blood
AST and ALT levels (Figs. 4A and 4B)

Similarly, administration of the extract (400 —
1600 mg kg™', p.o.) caused no significant (p <
0.05) change in alkaline phosphatase levels in
the second and fourth weeks (Fig. 5). However,
at the end of the sixth week, while ALP levels in
rats receiving 400 mg kg, p.o. of the extract
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Fig.4: Effect of P. nigrescens extract on blood Aspartate aminotransferase (A) and Alanine ami-

notransferase (B) of Sprague-Dawley rats. -Extract was administered at 400. 800 and 1600 mg kg''.
p.o. Results are presented as mean + S.E.M (n = 6).
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Fig.5: Effect of P. nigrescens extract on blood Alkaline phosphatase (ALP) of Sprague-Dawley rats.
Extract was administered at 400, 800 and 1600 mg kg™', p.o. Results are presented as mean + S.E.M (n
= 6), *=signifcant at P<0.05, ANOVA
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Fig.6: Effect of P. nigrescens extract on blood y-glutamy! transferase (GGT) of Sprague-
Dawley rats. Extract was administered at 400, 800 and 1600 mg kg', p.o. Results are pre-
sented as mean + S.E.M (n = 6). *=signifcant at P<0.05, ANOVA.

Table 1: Effect of P. nigrescens extract on serum urea in rats

Dose mg kg p.o  Serum urea levels as % of mean control value at:

Week2 Week4 Week6
Control 100+ 11.3 ’
400 783 £ 11.1 106.2 +14.3 88.4+9.8
800 74.3 + 8.9 76.34+9.9 1014+ 153
1600 82.1:10.9 100.4 9.7 843498
Results are presented as mean + SEM (n = 6, ANOVA).
remained statistically unchanged, the mean lev-  DISCUSSION

els in rats treated with 800 and 1600 mg kg™', p.o
were significantly (p < 0.05) reduced to 62.1 + 9
% and 57.5 + 7 % of the mean control value
respectively (Fig. 5).

The extract, at all dose levels caused an increase
(400 mg/kg: 120%, 800 mg/kg: 98.3 % and
1600 mg/kg: 58.6 %) of GGT levels within the
first two weeks of treatment (Fig 6). In the 4™
and 6™ weeks the mean GGT concentration in all
treatment groups had returned to levels compara-
ble to that in the control group (Fig. 6).

Mean serum urea levels in all treatment groups
remained statistically unchanged over the six-
week period (Table 1)

Blood and its cellular elements, the liver and the
kidneys are the major target sites particularly
prone to toxicity from drugs and chemicals. Cur-
rently, the potential toxicity of herbal medica-
tions as with orthodox remedies, especially on
long-term usage is not in doubt. We were
prompted by the diverse pharmacological ac-
tions reported on P. nigrescens (Datté et al.,
1996; Terlabi, 2000) and the routine use of Tina-
A’ the major component of which is P. nigres-
cens extract, for the treatment of asthma at the
CSRPM, to investigate the possible toxicity of
the aqueous extract of Parquetina nigrescens.
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In the present study, we used haematological and
- biochemical markers of damage to the liver and
kidney in - Sprague-Dawley rats as evidence of
toxicity. At the dosage range used, the extract
did not cause major changes in the biochemical
parameters assessed. Our present observations
and earlier work by Terlabi (2000) together con-
firm that the extract is unlikely to be toxic to the
organs in question.

Erah et al, (2003) reported the reversal of T.
brucei brucei-induced anaemia in rabbits by Jubi
Formula, a polyherbal mixture containing P.
nigrescens. However, whether P. nigrescens
contributed to the anti-anaemic effect of Jubi
Formula is unknown. In our study, we found no
effect of P.nigrescens extract on blood parame-
ters in Sprague-Dawley rats. The haemoglobin
level remained unchanged after 6 weeks at all
dose levels. This effect was reflected in RBC
counts which was also unchanged

Similarly, the extract had no apparent adverse
effects on the WBC count. However, the highest
dose used (1600 mg/kg) significantly reduced
the WBC count by 49.0 % after six weeks. It
~must be noted that this dose translates to an
equivalent of 112 g extract for a 70 kg adult, a
very unlikely dose for any condition in man.
Nevertheless caution should be exercised in us-
ing the extract at high doses for long periods,

particularly in the event of associated infections. -

Damage to the structural integrity of the liver is
reflected in increased level of serum transami-
nases (Schmidt et al., 1975; Gadgoli and Mishra,
1997). These enzymes are cytoplasmic in loca-
tion and are released into systemic circulation
after cellular damage (Sallie et al, 1991). We
found no evidence of liver damage in this study
- as the enzyme levels remained unchanged.

It is noteworthy that GGT activities in treated
animals in the second week were significantly (p
< 0.05) higher than in control animals. This burst
of GGT activity could be attributed to enzyme
induction. Cholestatic and obstructive disease do

result in increased GGT levels. However, the
absence of a concomitant rise in ALP, rules out a
disease-induced effect. Liver damage is there-
fore, unlikely to be the cause of increased GGT
activity.

When the liver is exposed to some foreign com-
pounds, some drug metabolising enzymes are
induced to enhance biotransformation of the
compounds (Rawlins, 1980). It is claimed
(Callbreath, 1992) that the synthesis of glu-
tathione and the movement of amino acids into
cells are in part regulated by the activity of
GGT. According to Wamnamethee et al., (1995)
raised GGT is indicative of oxidative stress con-
tingent upon glutathione depletion. Elevated
activity of GGT could serve to provide the cell
with necessary substrates for the de novo synthe-
sis of GSH (Rajpert-De Meyts ef al., 1992). It
has to be noted that GGT is a plasma membrane-

. bound enzyme that catalyses the first step in the

degradation of extracellular GSH, the compo-
nents of which are used for the de novo synthesis
of GSH intra-cellularly. It is therefore plausible
that some components of P. nigrescens extract
are metabolised to intermediates that require
conjugation with glutathione. Depending on the
demand of GSH stores, it could be exhausted
resulting in induction of GGT.

Renal damage prevents excretion of urea and
other waste products. Serum urea levels re-
mained unchanged, suggesting that the extract
probably has no potential of inducing renal dam-
age.

CONCLUSION

We conclude from our results that the aqueous
extract of Parquetina nigrescens is unlikely to
provoke hepatic or renal damage, though WBC
count should be monitored when high doses are
administered for long periods.
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