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ABSTRACT

This study was designed to determine the prevemtffiexts of rutin toward the hematological toxicif the
anticancerous drug, cytarabine, in vivo using B&bmice. The analysis of blood showed that subcotae
injection of 50 mg/kg of cytarabine during threensecutive days caused a significant myelosupreskideed, the
number of red and white blood cells decreased &anitly (p<0.05). Moreover, the amount of hemoghaénd the
percentage of the hematocrit decreased remarkait®.05). However, the intra peritoneal injectionrotin (100
mg/kg) during six consecutive days didn’'t exert &oyicological effects and the number of red andtevblood
cells, the amount of hemoglobin and the percentsgthe hematocrit remained the same as in the obnithe
combination of rutin and cytarabine, where rutinsaadministered to mice three days before and ttess during
cytarabine treatment, protected blood cells froweatable toxicity. In fact, the number of red sellhe amount of
hemoglobin and the percentage of the hematocrieveggnificantly higher. However, the number of whitood
cells was slightly protected. On the other hand, tiieatment with cytarabine alone resulted in agvation of body
temperature in mice which reached 39°C. While témeperature of the group treated with the comborabf rutin
and cytarabine remained normal and did not excee®&. The ability of rutin to reduce hematologitaxicity
induced by cytarabine may be an important theraigeattor in the treatment of cancer.
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INTRODUCTION

Humans consuming high fruit and vegetables diets; mgest up to 1 g of flavonoids daily [1, 2]. ¥a@oids have
therapeutic effects on disease conditions causedximative stress, such as coronary atheroscler@gibemic
damage, aging processes and cancer [3, 4]. Querdée major representative of the flavonol sulxlas
flavonoids, is present mostly in the form of glyictes like quercetin-3-O-rhamnosylglucoside or rjén 6]. To

date, it is reported that more than 70 plant speobatain rutin (Figure 1) [7]. It is present mgstl the outer layer
of ingested fruits, the outer leaves of vegetalites leaves of unprocessed tea and in wine [5S@ine biological
and pharmacological effects have been attributedhi® flavonol such as anti-inflammatory activitg-10],

antioxidant activity [11-14] and antitumor activity5]. It has been reported that rutin protectesirstch from ulcer
by enhancement of the antioxidant activity of gloi@ne peroxidase and inhibition of lipoperoxidatifl6].

Furthermore, rutin has a demonstrated activity agem@otonic agent and is present in several phamtiaeé
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products [4]. A lot of studies have demonstrateel preventive activity of rutin in a variety of ladatory animal
models including azoxymethane (AOM)-induced colamimorigenesis in mice and rats [17-19]. For thesson,
the natural rutin is one of the attractive phytouleals and it is considered as an important flavdsdn
pharmaceutical industry. Over 130 therapeutic medigreparations that have been registered asdmagldwide
are containing rutin in their formulations [7].

Cytarabine (Cytostar-U), isolated from the Caribbesponge Cryptotheca crypthis currently used in routine
treatment of patients with leukemia and lymphom@, [21]. Because cytarabine action interferes wibhmal
nucleoside metabolism, a number of normal cell syparticularly dependent on salvage of nucleosides,
extremely sensitive to cytarabine, these inclugeltbne marrow and intestinal mucosa. In patientls lgukemias
and non-Hodgkins lymphoma treated with cytarabgastrointestinal and hematopoietic toxicities pregate and
frequently limit dose escalation [22]. Thus, thentdnation of drugs is more effective than any stngbnstituent in
achieving chemopreventive and anti-cancer effects.

The aim of this study is to investigate the prateceffects of rutin against the hematological tityi and fever
caused by cytarabine using Balb C mice.
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Figure 1: Chemical structure of rutin (quercetin-3-O-rhamnosyl glucoside).
MATERIALS AND METHODS

Chemicals
Rutin and carboxymethyl cellulose (CMC) were obggifirom Sigma (Germany). Saline solution (NaCl%0).9vas
obtained from BIOLYSE (Algeria) and Cytarabine vedsained from Pfizer.

Animals

Male and female Balb C mice weighting between 26 46 g were obtained from Pasteur Institute of éig)
Algeria. They were housed in standard cages (4& @b cm x 22 cm) at room temperature (22 + 2°C)1fa+h
light/dark cycle. Mice were acclimatized at least 1 week prior use with free access to food antémea libitum
All procedures were performed in accordance with Buropean Union Guidelines for Animals Experimtoia
(2010/63/EU). Mice were divided into four groupsclkeaconsisting of 5-8 mice. Two groups (control grsu
received intra peritoneal injection doses of thkisle carboxymethyl cellulose 1% during six daysorf the & to
the 6" day the first group was injected subcutaneouslgygirabine (50 mg/kg) and the second group wasieg
by the saline solution (NaCl 0.9 %). Thé® &and 4" groups, rutin and rutin combined with cytarabine
(rutin/cytarabine) groups, received intra peritdriegection doses of rutin 100 mg/kg during six dafrom the 4
to the 6' day they were injected subcutaneously by salihgisa or cytarabine (50 mg/kg) solution respedivén
the 7" day, mice of whole groups were sacrificed by hetbcation and their bloods were collected in tabes
containing the anticoagulant EDTA.
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Blood cell count
Bloods collected in test tubes containing the amatimilant EDTA were analyzed automatically using aul@r
counter of blood cell@Beck Man coulter).

Body temperature measurement
Every day during the period of the experiments,libedy temperature of mice of the whole groups vaéert by ear
measurement using an electronic thermometer (THERMO®).
Statistical analysis
The data are expressed as mean + SEM (n=5-8 ndicetptistical analysis was performed using Studeest with
the GraphPad INSTAT software system for Windows.

RESULTS AND DISCUSSION

The analysis of blood indicated that the subcutaseimjection of 50 mg/ml cytarabine caused a sigaift
myelosuppression. Thus the number of red and vbitdted cells decreased significantly (Figure 2 apd 3

6 NS

Red blood cells X1000000/ul

Control Rutin Cytarabine Rutin/Cytarabine

Figure 2: The toxicity of cytarabine (50 mg/kg) orred blood cells of mice Balb C and the protectiveffects of rutin (100 mg/kg). The
results are expressed as means + SEM. P*<0.01, NS: not significant Vs the control.

Furthermore, the amount of hemoglobin and the peage of hematocrit decreased remarkably (table 1).

A lot of studies showed that the toxicity of cytairee towards normal cells is due to its interfeeendgth the
metabolism of nucleotides in cells with high turaolike bone marrow and intestinal mucosa cell§.[19
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Figure 3: The toxicity of cytarabine (50 mg/kg) orwhite blood cells of mice Balb C and the protectiveffects of rutin (100 mg / kg).
Results are expressed as means + SEMP ¥0.05, ** P <0.01, NS: not significant Vs the control.

Table 1: The toxicity of cytarabine (50 mg/kg) onhie amount of hemoglobin and the percentage of henmatrit and the protection effects
of rutin (100 mg/kg).** P <0.01, NS: not significant Vs the control.

Hemoglobin (g/dl) | Hematocrit (%)
Control 11.17 £ 0.60 31.15+1.44
Rutin 9.93%+ 0.21 28.825+0.53
Cytarabine 6.12** £ 0,33 19.90 **+0.79
Rutin/Cytarabine | 10.28"° +0.25 29.56° + 0.76
Temperature —o— Control
4.0 —0— Rutin
—— Cytarabine
3.9 . .
—x=Rutine/Cytarabine
3.84
3.74
3.64
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Figure 4: The antipyretic effect of rutin (100 mg/kg) on Balb C mice treated with subcutaneous injeatin of 50 mg/kg of cytarabine.

The intra peritoneal injection of 100 mg/kg of rutiuring six consecutive days did not exert anyptopic effects
and the blood cell number remained the same dgiodntrol group (not treated group). Combinatidredtment of
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cytarabine with rutin (Rutin/Cytarabine) protectexti blood cells from a veritable toxicity (Figurg However,
white blood cells were slightly protected (Figure Bhe amount of hemoglobin and the percentageeofatocrit
remained the same as the control (Table 1).

On the other hand, the results showed that cytaegathused an elevation of body temperature whiabthed 39°C
in the group treated with cytarabine alone. In m@sif the body temperature of the group treated wytarabine
combined with rutin remained normal and did noteext37.5°C (Figure 4).

This latter result could be explained by the anflisimmatory effects of rutin. Indeed, it has beeparted that rutin
inhibited rat paw swelling induced by carrageenad seduced neutrophil chemotaxis to formyl-Met-Line
(fMLP) [9]. In addition, rutin exerted a potent ibhory effect on respiratory burst of fMLP-stimtéal neutrophils
[12], and inhibited histamine release and expressioproinflammatory cytokines in mast cells [2Blurthermore,
the administration of rutin at a dose of 25 mghbkgly weight once daily for 21 days might have pt&twvalue in
the treatment of rheumatoid arthritis [8].

There is overwhelming evidence from diverse stuthes flavonoid glycosides, as well as their aghes, exhibit
significant biological activities such as antitumapoptotic, antimicrobial, and radical-scavengaatjvity, as well
as immunoactivity coupled with low toxicity [25, R6Therefore, their use as potential therapeutimmpounds
against a variety of diseases is of great interest.

CONCLUSION

Numerous studies have reported the diverse phatowcal activities of rutin, as well as the riskdtetion of
diseases. The present study suggests that rutirbeaf/benefit against the side effects of cytarabConsequently,
rutin appears to be a potential phytochemical idigrgt in food supplement and medicinal products.
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