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including the writings of Milton and
Shakespeare. It was considered a reme-
dy to all manner of poisons and thought
to ward off contagious diseases. It has
been discovered that the ethanolic
extract of the plant has an anti-inflam-
matory, antipyretic, analgesic, and CNS
depressant activities.1 Recently, the peri-
natal toxicity of the plant has been dis-
covered.2 The present endeavor is
intended to elucidate a detailed hema-
tological screening of the impact of R.
chalepensis aqueous extract with the
sole objective of determining its use as
a safe phytopharmaceutical-herbal
agent.

MATERIALS AND METHODS
Plant Material
The plant material consisted of the
leaves of Ruta chalepensis collected in
2003 in AlTaif, Saudi Arabia were
authenticated by Professor Saleh
Bazaid of the Department of Biology,
Umm AlQuora University, Saudi
Arabia.

Extraction
On arrival, at the laboratory, the sample
was ground and soaked in distilled
water and kept at 4˚C for 48 hours. The
extract was then separated by filtration
and subsequently lyophilized and refrig-
erated at 4˚C until used.
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ABSTRACT
After oral treatment with an aqueous
extract of Ruta chalepensis in male white
Wistar rats at doses of 0.5, 1.0 and 2.0
g/kg body weight, a hematological evalu-
ation was performed over a period of 15
days. The evaluated parameters included
red and white blood indices, cholesterol,
triglycerides, total fat, adrenocorti-
cotropic hormone (ACTH) and cortisol.
The results revealed that the extract
increased most of the parameters relat-
ed to the red cells, while on the other
hand it decreased most of those parame-
ters related to the white cells and
platelets. There was no significant effect
on the levels of cholesterol, triglycerides,
and total fat. On the other hand the
serum concentration of ACTH
decreased with an increase of dose while
the cortisol increased.

INTRODUCTION
Rue or Herb of Grace, is by far the best
known of this genus of sixty species
native to the Mediterranean and west-
ern Asia and typifies the rue family
Rutaceae. Common rue, well known and
highly regarded since ancient times, is
frequently mentioned in the literature,
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Animals
Forty mature male white Wistar rats
weighing 125 to 150 g were divided into
4 groups of 10. One group was kept as a
control and given a daily oral dose of
saline. The other 3 groups were given an
oral dose of 0.5 g, 1.0 g, and 2.0 g of the
lyophilized aqueous extract of the R.
chalepensis for 15 consecutive days.
Blood samples, used for clinical hema-
tology and chemistry evaluation, were
obtained from the animals via the inner
canthus. Hematology and serum chem-
istry analyses were performed for all
animals. At the end of the study during
day 15, all animals were killed with
approximately 100 mg sodium pheno-
barbital per kg body weight adminis-
tered intraperitoneally 24 hours after
the last dosing of the respective treat-
ment duration.

Hematological Evaluation
Blood samples were analyzed using a
Coulter Counter for the following hema-
tological parameters: white blood cell
(WBC) total count, WBC differential
counts (including neutrophils [N], lym-
phocyte [LY], monocyte [MO],
eosinophil [EO], and basophil [BA]), red
blood cell (RBC) total count, hematocrit
(HCT), hemoglobin (HGB), mean cor-
puscular volume (MCV), mean corpus-
cular hemoglobin (MCH), mean
corpuscular hemoglobin concentration
(MCHC) and platelet count (PLC).

Biochemical Analysis
Serum cholesterol, triglycerides, and
total fat were estimated colorimetrically
using reagent kits (BioMerieux, Marcy-
l’Etoile, France) using a Spectronic 2000
B&L spectrophotometer (Bausch &
Lomb, USA).

Hormone Assay
Serum ACTH and cortisol were assayed
in a Packard Cobra Gamma Counter
Spectrometer (Meriden, Conn) from

frozen samples using Coat-a-Count
I125–radioimmunoassay kits provided by
the Diagnostic Products Corporation
(Los Angeles, Calif).

Statistical Analysis
Data were expressed as mean ±SEM.
Student t test was employed for statisti-
cal comparison. P<0.05 was considered
significant.

RESULTS
The results of the hematological param-
eters, lipid profile, and hormone concen-
tration are outlined in Tables 1 and 2
respectively. The results of the hemato-
logical parameters recorded the fact that
R. chalepensis aqueous extract given per
oss significantly decreased (P<0.05) all
of the indices related to white blood cor-
puscles, with the exception of the neu-
trophil count which was increased, at all
doses. On the other hand, it significantly
increased (P<0.01) most of the parame-
ters related to the red blood corpuscles.
Yet, the red blood indices (MCV, MCH,
and MCHC) were not significantly influ-
enced.

The results indicate that the extract
had no effect on cholesterol, triglyceride,
and total fat levels. Yet, the results
showed that while the extract had an
inhibitory effect on serum adrenocorti-
cotropic hormone (ACTH), while in the
3 experimental doses, its influence was
stimulatory on the serum cortisol con-
centration (Table 2).

DISCUSSION
The reproducible quality of phytophar-
maceuticals (herbal medicines) is an
essential prerequisite for good efficacy
and tolerability in the treatment of func-
tional disorders. In clinical trials and sci-
entific investigations, standardized
assessments (ie, validated, international-
ly recognized and accepted scales) pro-
vide the basis for establishing clinical
efficacy and tolerability.
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Phytochemical screening of the
leaves of Ruta chalepensis showed the
presence of alkaloids, flavonoids,
coumarins, tannins, volatile oil, sterols
and/or triterpenes.1

Several plant extracts were recently
hematologically evaluated and were
found to be inactive and did not reveal
any abnormalities.3- 8 Yet, the extract of
Allium ascalonicum decreased most of
the parameters relating to red cell and
increased most of those parameters
relating to white cells,9 a result contrary
to the results recorded in the present
investigation, and quite clearly demon-
strates the decrease in total WBC, lym-
phocytes, eosinophils, basophils, and
platelets.

Previous hematological studies on
the extract of Ruta chalepensis failed to
significantly change the prothrombin
time and fibrinogen level.1 Yet, a signifi-
cant fall in RBC level of R. chalepensis

was recorded in the treated animals,10 a
result which does not coincide with the
recorded results observed in the
increased total RBC count and its
indices.

The findings show significant
Pituitary-Adrenal-Hematological (PAH)
axis responsiveness after R. chalepensis
treatment. It appears that the PAH axis
activity causes a significant level of cor-
tisol release, which makes it influential
in increasing the release of neutrophils
from bone marrow, and in contrast,
decreases the number of circulating lym-
phocytes, eosinophils, and monocytes.11,12

Stem cells and later precursor cells
are stimulated by various chemical mes-
sengers called cytokines, known as inter-
leukins. The R. chalepensis extract
or/and the cortisol could have released
these messengers. The interleukins influ-
ence the production of blood cells and
promote proliferation white cells.13, 14 A

Table 2. Effect of the Aqueous Extract of Ruta chalepensis on the Rat Plasma Lipogram,
ACTH and Cortisol Levels*

Groups Cholesterol Triglycerides Total lipids ACTH Cortisol
Mmol/L Mmol/L Mmol/L pg/mL µg%

Control (saline) 3.75±0.01 1.39±0.05 2.62±0.07 11.68±0.54 0.26±0.01
Group 1 (0.5 g) 3.73±0.02 1.39±0.06 2.90±0.18 10.70±0.18 0.30±0.03
Group 2 (1.0 g) 3.53±0.10 1.43±0.03 2.46±0.06 9.97†±0.37 0.54†±0.07
Group 3 (2.0 g) 3.42±0.04 1.69±0.07 2.56±0.07 8.29†±0.42 0.66†±0.07
*Values are ± SE of mean, n = 10
†P<0.01

Table 1. Effect of the Aqueous Extract of Ruta chalepensis on the Rat Hemogram*

Groups White Blood Corpuscles

WBC N % LY % MO % EO % BA % RBC

Control (saline) 12.63±0.39 1.07±0.10 5.90±0.45 0.82±0.04 0.40±0.01 1.07±0.20 8.41±0.10

Group 1 (0.5g) 8.64†±0.41  1.26†±0.09 4.60†±0.18 0.72‡±0.03 0.37±0.02 0.67±0.05 8.92†±0.13

Group 2 (1.0g) 7.47†±0.27 1.36†±0.03 4.71†±0.07 0.69†±0.05 0.18†±0.01 0.64‡±0.02 9.22†±0.10

Group 3 (2.0g) 7.37†±0.35 1.82†±0.16 4.32†±0.11 0.57†±0.15 0.18†±0.02 0.34†±0.06 9.28†±0.06
*Values are ± SE of mean. n= 10. White blood cell indicates WBC; neutrophils, N; lymphocyte, 
LY; monocyte, MO; eosinophil, EO; basophil, BA; red blood cell, RBC; hematocrit, HCT; hemoglobin,
HGB; mean corpuscular volume, MCV; mean corpuscular hemoglobin, 

MCH; and mean corpuscular hemoglobin concentration, MCHC.
†P<0.01
‡P<0.05
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negative correlation was found between
cortisol levels and interleukins,15-17 which
could have thus reflected its action on
the present findings.

REFERENCES
1. Al-Said MS, Tariq M, AlYahya MA,

Rafatallah S, Ginnawi OT, Ageel AM. Studies
on Ruta chalepensis, an ancient medicinal
herb still used in traditional medicine. J
Ethnopharmacol. 1990;3:305-312.

2. Zeichen de Sa R, Rey A, Arganaraz E, Bindst
E. Perinatal toxicology of Ruta chalepensis
(Rutaceae) in mice. J Ethnopharmacol.
2000;69:93-98.

3. Lohiya NK, Manivannan B, Mishra PK,
Sriram S, Bhande SS, Panneerdoss S.
Chloroform extract of Carica papaya seeds
induces long-term reversible azoospermia in
langur monkey. Asian J  Androl. 2002;4:17-26.

4. Lohiya NK, Pathak N, Mishra PK,
Manivannan B. Reversible contraception with
chloroform extract of Carica papaya Linn.
Seeds in male rabbits. Repr Toxicol.
1999;13:59-66.

5. Keyler DE, Baker JI, Lee DY, Overstreet
DH, Boucher TA, Lenz SK. Toxicity study of
an antidipsotropic Chinese herbal mixture in
rats: NPI-028. J Alter Compl Med. 2002;8:175-
183.

6. Hagiwara A, Imai N, Ichihara T, et al. A thir-
teen-week oral toxicity study of annatto
extract (norbixin) a natural food color
extracted from the seed coat of annatto (orel-
lana L.), in Sprague-Dawley rats. Food Chem
Toxicol. 2003; 41: 1157-1164.

7. Miyazawa M, Miyahara C, Satoh S, Sakai A.
Ninety-day dietary toxicity study of mulberry
leaf extract in rats. Shokuhin Eiseigaku
Zasshi. 2003;44:191-197.

8. Wolf BW, Weisbrode SE. Safety evaluation of
an extract from Salacia oblonga. Food Chem
Toxicol. 2003;41:867-874.

9. Owoyele BV, Alabi OT, Adebayo JO,
Soladoye AO, Abioye AIR, Jimoh SA.
Haematological evaluation of ethanolic
extract of Allium ascalonicum in male albino
rats. Fitoterapia. 2004;75:322-326.

10. Shah AH, Qureshi S, Ageel AM. Toxicity
studies in mice of ethanol extracts of
Foeniculum vulgare fruit and Ruta chalepensis
aerial parts. J Ethnopharmacol. 1991;34:167-
172.

11. White A, Handler P, Smith EL, Hill RL,
Lehman IR. Principles of Biochemistry. 6th
ed. New York, NY; McGraw-Hill Book
Company: 1978:1253-1264.

12. Berne RM, Levy MN. Physiology. 4th ed.
Baltimore; Mosby: 1998:947-948.

13. BMT. Colony stimulating factors—helping
blood cells grow. Blood Marrow Transplant.
1992; November:1-5.

14. Highleyman L. (Beta) blood cell deficiencies-
Part 1. Bull Exp Treat for AIDS 1998; July:1-
7.

15. Steensberg A, Fischer CP, Keller C, Moller K,
Pedersen BK. IL-6 enhances plasma IL-1ra,
IL-10 and cortisol in humans. Am J Physiol
Endocrinol Metab. 2003;285:E433-437.

16. Dovio A, Sartori ML, Masera RG, Peretti L,
Perotti L, Angeli A. Effects of physiological
concentrations of steroid hormones and inter-
leukin-11 on basal and stimulated production
of interleukin-8 by human osteoblast-like
cells with different functional processes. Clin
Exp Rheum. 2004;22:79-84.

17. Kushlinskii NE, Britvin TA, Kazantseva IA,
et al. Serum interleukin-6 in patients with
adrenal tumors. Bull Exp Biol Med.
2004;137:273-275.

Red Blood Corpuscles Platelets

BA % RBC HGB HCT MCV MCH MCHC

.07±0.20 8.41±0.10 67.2±0.60 15.3±0.23 80.24±0.51 18.20±0.17 22.70±0.26 1150.0±28.71

.67±0.05 8.92†±0.13 72.06†±0.19 16.23†±0.09 79.04±0.42 17.74±0.15 22.39±0.10 845.0†±4.08

64‡±0.02 9.22†±0.10 73.26†±0.31 16.4†±0.06 79.60±0.86 17.86±0.22 22.39±0.16 825.6†±37.33

34†±0.06 9.28†±0.06 74.7†±0.35 16.6†±0.23 80.50±0.61 17.96±0.21 22.23±0.15 816.6†±17.84
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