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1. Introduction

Urolithiasis is a pathology characterized by the formation of crystalline concretions called urinary calculi that
develop in the urinary tract, usually in the kidneys [1]. This pathology is frequent and recurrent; some forms are
particularly severe and can lead to kidney failure [2]. Calcium oxalate (CaC,04x H.0) is the major constituent of
stones formed in the urinary system of patients with urolithiasis [3]. Calcium oxalate can exist in three crystalline
forms: whewellite, weddellite and calcium oxalate trihydrate [4]. In addition, urolithiasis will increase more and
more and our need is to find a natural, preventive, and curative treatment, which has no side effect on health. The
fruits of jujube (Zizyphus Lotus L), commonly called " nbag " are among the forgotten fruits of Morocco. Z. Lotus
(L) are considered as medicinal plant [5]. The bush of jujube is thorny, belonging to the family of Rhamnaceae
and is also called Sedra, Zarb, Azouggar or Tazougart [6]. In Morocco, this species is located in different areas,
mainly in semi-arid ones; this is the case of the area of Beni Mellal- khenifra. After an hibernation period, between
Octobre and March, Z. Lotus begins to bloom in May and June; then, it produces fruit in August [7]. These fruits
are used in traditional medicine for treating various diseases such as Bronchitis; Diabetes, Diarrhea and abscesses
[8]. Moreover, it has therapeutic activities: anti-ulcer activity [9]; anti-inflammatory and analgesic activity [10]
and antispasmodic activity [11].

The aim of our work was to search in vitro the anti-lithiasis effect of the aqueous extracts of the of Z.
Lotus fruits’ pulp toward calcium oxalate in Urolithiasis patients’ urine.

2. Material and Methods

2.1. Plant collection

Zizyphus Lotus fruits have been collected since September 2015-2016 from six areas of the Beni Mellal - khenifra
region. After taking the representative sample, the fruits were first pitted and then the pulp was ground with a
mortar to obtain a fine powder that will be used to prepare the aqueous extracts (Figure 1).
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Figure 1: (a): Different parts of Zizyphus Lotus: 1a: the fruit; 2a: the pulp; 3a: the nucleus; 4a: the almond. (b): steps for
obtaining the fine powder of Zizyphus Lotus pulp.

2.2. Extract preparation
The aqueous extracts of the Z. Lotus fruits’ pulp were prepared in distilled water; this latter’s concentration was
ranging from 1mg / ml to 10mg / ml; then it was cold macerated at 4 ° C for 48 hours.

2.3. Preparation of urine samples

Urine samples come from JABRANE Multidisciplinary Clinic, in Béni Mellal. The urine was collected in a clean
container of 250 ml capacity and stored at room temperature and analyzed within two hours of urination. Once
the sample was received, the urine was homogenized, and its pH is measured with sufficient accuracy by a pH
meter. Using a Pasteur pipette, a part of the sample was taken from the bottom of the container and up towards
the middle in order to cover the larger crystals and aggregates, then the sample was transferred in a cell of Malassez
for microscopic examination. The other part of the sample was destined to study the anti-crystallizing activity of
calcium oxalate by adding the aqueous extracts of Zizyphus Lotus pulp’s powder.

2.4. Anti crystallization of calcium oxalate in vitro in the presence of agueous extracts in human urine
The aqueous extracts were prepared at different concentrations (1-10 mg / ml) of Z. Lotus fruit pulp powder.

2.5. Polarization microscope examination
Urines should be stored at room temperature or at 37 ° C (but not at 4 ° C) between the time they are emitted and
the time they are examined.

3. Results and discussion

3.1. Microscopic observation results of urine without aqueous extracts

In the majority of cases, several ions, at least one of which in excessive concentration in the urine, will associate
to form a chemical species such as calcium and may form calcium oxalate with the ions of oxalate [12]. This
species is insoluble: the solubility is 3.10-9 (mmol/l)2 for whewellite in an agueous medium [13,14]. The
Hydrogen Potential pH is measured for each urine sample. Ideally, the urine should be emitted to the laboratory
and examined without delay but these technical constraints make it difficult to practice this examination on a daily
basis. Urine conservation studies at room temperature or at 37 ° C demonstrated that if the sample was kept less
than 3 hours after emission above 20 ° C, the evolution of Crystalluria was very weak and the results were
interpretable in the same way as those obtained on freshly expressed urine [15]. The crystals are identified by
their morphological characteristics and their polarized aspect in lights. The crystalline species which are
independent of the PH are few in number, this is the case of calcium oxalate which is partly dependent on PH but
on the usual range of urine between 4.8 and 7.5 and we can consider that their sensitivity is low [12]. The
crystalline facies is another important element in matters of crystalluria [12]. Indeed, all the crystals of a given
species does not necessarily have the same shape [14; 16]. This depends essentially on two elements: the
Biochemical composition of the urine and the presence of substance capable of interfering with the growth of
certain faces of the crystals. This results in a change of shape of the observed crystals [12]. Dihydrated calcium
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oxalate: the weddellite has an octahedral crystals form, composed of two flattened pyramids contiguous to the
base and thus appears in the form of square envelopes (Figure 2 and 3).

Figure 2: Micrograph of crystals of calcium oxalate monohydrate: whewellite (w1) and calcium oxalate dihydrate:
weddellite (w2) of human urine to PH = 5.3 by Polarized light microscopy (Gross = 200)

Figure 3: Micrograph of crystals of calcium oxalate dihydrate of human urine to PH = 5.3 by Polarized light microscopy
(Gross=200)

When calciuria rises, a growing number of weddellite crystals shows a thickening of the separation edge between
the two pyramids. In Figure 6, the pH of the urine is 5.7 and the only crystallographic form observed is the
weddellite and the crystals form between them an aggregation. A study done by M. Daudon shows that in a highly
hypercalciuric urine, the only observable facies is weddellite [12]. The characteristic crystals of calcium oxalate
monohydrate: whewellite are oval to depressed center and swollen at the ends (Figure 4). It is essentially
associated with hyperoxalluries [14, 16, 17 and 18].

3.2. Results of crystallization of calcium oxalate in urine by adding aqueous extract of Zizyphus Lotus pulp

The inhibitory effect of the aqueous extract of Z. lotus fruit on the crystallization of calcium oxalate is evaluated
in vitro in human urine at concentrations ranging from 1 to 10 mg / ml of its pulp’s powder. Results of previous
work made by our team [19] showed that the aqueous extract of Z. Lotus fruit pulp’s powder inhibits the
aggregation of calcium oxalate in the agueous solution of calcium oxalate. S. Deepti et al [20] approached the
anti-lithiasic effect of an aqueous extract of Chenopodium album leaf. According to the study by Montealegre et
al [21], the Results of previous work made by our team [19] showed that the aqueous extract of Z. Lotus fruit
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pulp’s powder inhibits the aggregation of calcium oxalate in the aqueous solution of calcium oxalate. S. Deepti et
al [20] approached the anti-lithiasic effect of an aqueous extract of Chenopodium album leaf. According to the
study by Montealegre et al [21], the dose of 0.5 and 1 mg / ml of the extract of Blumea Balsamifera will decrease
the size of the crystal of calcium oxalate, also it will tend to displace the phase of the crystals towards the phase
of calcium oxalate dihydrate (COD) and will inhibit the aggregation of crystals as well. S. Sarmistha et al [22]
worked on aqueous and alcoholic extracts of Bergenia Ciliata rhizome by challenging their inhibitory effect on
nucleation and aggregation of calcium oxalate crystals.

Figure 4: Micrograph of crystals aggregation of dihydrated calcium oxalate in human urine at PH = 5.7 by
polarized light microscopy (Gross = 200)

Previous work has described a method of isolating soluble and insoluble fractions in methanol from Humulus
lupulus L that is rich in compounds that inhibit the formation of calcium oxalate. In fact, both fractions could be
effective in treating kidney stone disease [23]. Similarly, the anti-crystallizing effect against calcium oxalate by
extract of the dolichos biflorus seed in vitro has been confirmed [24]. In addition, magnesium, citrate and phytate
are inhibitors of crystallization of calcium oxalate, preventing the formation of monohydrate and calcium oxalate
trihydrate and avoiding the crystallization of calcium oxalate by decreasing its supersaturation [25]. Bellakhdar
et al [26] studied the effect of Zyziphus Lotus leaves in the treatment of urinary tract infections. Through the
present work, 4mg/l of the aqueous extract of Z. Lotus powder inhibits the aggregation of dihydrated calcium
oxalate (widdellite) in human urine of PH = 5.7 there is remarkable degradation of the wedellitte aggregate (figure
5).

Figure 5: Micrograph of crystals of dihydrated calcium oxalate in human urine at pH = 5.7 by polarized light microscopy
(Gross =200).(a) : aggregation of dihydrated calcium oxalate without aqueous extract;(b) : degradation of aggregation of
dihydrated calcium oxalate with 4mg / ml of aqueous extract of Z. Lotus pulp
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The dose 10mg/ml of the aqueous extract of Z. Lotus pulp’s powder has an anti-crystallizing effect towards the
calcium oxalate by decreasing the size and number of crystals of calcium oxalate dehydrated in human urine of
lithiasic patients of pH = 5.3 (figure 6).

Figure 6: Micrograph of crystals of dihydrated calcium oxalate in human urine at PH = 5.3 by polarized light microscopy
(Gross =200). (a): without aqueous extract; (b) : with 4mg/ml of aqueous extract of Z. Lotus pulp

Conclusion

The aqueous extract of pulp of Z. Lotus can inhibit the nucleation and aggregation of calcium oxalate
crystallization in vitro. The activity of de fruits extract might be due to phytochemicals present in it, further
characterization and isolation of the major active component from the Z. lotus fruits. In addition, thanks to the
present work, the optical microscope with polarized light (MOLP), which is a priori routine technique in terms of
analysis in laboratories, could be optimized and valued for the study of urinary lithogenesis. The in vivo study
and the clinical trials remain decisive and sharp in the question of the therapeutic and medicinal valorization of
the bioactive elements extracted from the medicinal plant Zizyphus Lotus.
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