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Summary 

 

      The present study was performed to evaluate the diuretic effect of ethanolic 

extract of Pimpinella anisum and Urtica dioica in comparison to furosemide. Twenty 

four rabbits of both sexes were used in this study. They were divided into four groups 

(six rabbits in each group). Oxalic acid was administered as a single dose (333 mg/kg 

B.W. orally) to induce nephrocalcinosis in all groups 2 hours after giving of 

furosemide (at a dose of 3.5 mg/kg B.W. orally)  for the second group, Pimpinella 

anisum extract (at a dose of 0.56 mg/kg B.W. orally) for the third group, Urtica dioica 

extract (at a dose of 0.32 mg/kg B.W. orally) for the fourth group and distilled water 

for the first group which considered as control group. All the above tested agents were 

administered daily all over the duration of the experiment (ten days). 

     The diuretic effect of the tested agents was investigated through assessment of 

renal function by measuring blood urea nitrogen and serum creatinine levels which 

were done by taking blood samples from each animal of the studied groups at the 

third, seventh, and tenth day after induction of nephrocalcinosis by oxalic acid. In 

addition to histopathological examination of the kidneys of the tested animals which 

were sacrificed at the last day of experiment (the tenth day). 

    In conclusion, all of the tested agents produced significant diuretic effect by 

lowering levels of blood urea nitrogen and serum creatinine. Histopathological 

examination also showed a clear improvement in the kidney samples came from 

attenuating calcium deposition and other nephropathological changes caused by 

oxalic acid. 
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Introduction 

        Nephrocalcinosis was a termed given by Albright in 1934 to describe the 

deposition of calcium salts in the renal parenchyma and it is used to describe diffuse, 

fine, renal parenchymal calcification (1,2). Conditions that can cause nephrocalcinosis 

include chronic glomerulonephritis, primary hyperoxalurias, renal tubular acidosis, 

renal cortical necrosis, ethylene glycol toxicity, hypercalcemia, use of certain 

medication such as acetazolamide, and vitamin D toxicity (3, 4, 5). The extensive 

deposition of calcium may lead to chronic tubulointerstitial disease and renal 

insufficiency. Calcified cellular debris results in occlusion of the tubules, leading to 

obstructive atrophy of the nephron, interstitial fibrosis and defect of tubular function 

such as tubular acidosis and salt-losing nephritis. The histologic findings include 

calcium phosphate or calcium oxalate crystal deposits that mainly appear in the renal  

interstitium, but deposits may also be seen within the renal tubules (1).                         

Excessive ingestion of oxalates can give rise to a similar appearance and this 

encourage many researchers to use oxalic acid in an experimental model of 

nephrocalcinosis, due to its powerful necrotic effect on the glomerulus tissues, 

edematous effect on stroma and scarring that is usually confined to the cortex, in 

addition to the production of calcium oxalate crystals in and around the dead tissue 

(1,3). .                                                                                                               

Nephrocalcinosis can be treated by many drugs and medicinal plants in order to 

reduce symptoms and prevent more calcium from being deposited in the kidneys. The 

present study aimed to investigate the ability of furosemide, Pimpinella anisum 

extract, and Urtica dioica extract to overcome the chemically induced 

nephrocalcinosis                                                                                              .                 

                                                                                               

            Materials and Methods 

                                                                                                     Animals: 

     Twenty four healthy, local, domestic rabbits weighing (1100-1600) gm of both 

sexes were used in this study. They were supplied by the animal's house of College of 

Veterinary Medicine in Al- Qadisiya University.  Regarding to the blood urea 

nitrogen which is influenced by routine diet and hydration, all rabbits were housed 

two per cage, which was provided with a wire mesh floor. They were fed standard 

oxoid pellets and given water ad libitum.                                                 .                        
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:Medicinal plants 

        Fruits of Pimpinella anisum and leaves of Urtica dioica were dried and used in 

the present study. These plant materials were purchased from the local market and 

                                tified by the National Iraqi Institute for Herbs, Baghdad, Iraq.iden

:Preparation of plant extract  

        Ethanolic extracts were accomplished according to the method of le Grand (6). 

Briefly 50 gm of each powdered plant sample was mixed with 250 ml of 96% ethanol. 

The mixture was kept for 2-5 days in tightly sealed containers at room temperature 

and shaked several times daily. This mixture was filtered through filter paper to 

remove the coarse plant materials. Further extraction of the residue was repeated 3-5 

times until a clear supernatant extraction liquid was obtained. The filtrates of each 

tested plant were evaporated to dryness using a rotary evaporator at 40ºC. The final 

dried samples were weighed and stored at -20ºC until use.                                              

                                 Experimental design and animal grouping: 

      Animals were divided into 4 groups (six animals in each group).  

Nephrocalcinosis was induced in each group of animals by using a single dose of 

oxalic acid (M.W.=126.07 g/mol; Hopkins and William-England) 333 mg/kg B.W. 

orally by using gastric tube to avoid aspiration of this agent (7).  The first group 

(control group) was received 3 ml of distilled water orally 2 hours before induction of 

nephrocalcinosis by oxalic acid and remains under the effect of oxalic acid all over 

the duration of experiment (10 days). The second group was given furosemide 

(Furosemide tablet : 40 mg, INDOFARMA, BEKASI-INDONESIA) 3.5 mg/kg B.W. 

(8) as a single daily dose orally started 2 hours  before administration of oxalic acid 

and continued for nine days (Pretreatment was to increase diuresis and to prevent or 

attenuate the severity of calcium ions deposition within renal glomeruli that could be 

later produced by oxalic acid). The third group was given ethanolic extract of 

Pimpinella anisum 0.56 mg/kg B.W. (this dose was calculated and used with positive 

results by (9)) at a similar way to that of the second group.  The fourth group was 

treated by ethanolic extract of Urtica  dioica 0.32 mg/kg B.W.(dose of Urtica dioica 

extract was calculated according to (10)) resembling also to that done with the second 

and third group.                         .                                                                                      
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                                            Blood sampling and tissue preparation: 

    Blood samples were taken for biochemical analysis of renal functions before 

induction of nephrocalcinosis by administration of oxalic acid to determine the 

normal values of blood urea nitrogen (BUN) and serum creatinine of all the tested 

animals and after 3,7,10 days of nephrocalcinosis induction by oxalic acid 

administration. Blood samples were obtained from the heart, 3 ml could be aspirated 

in each occasion. They were collected in dry glass centrifuge tubes, allowed to 

coagulate at room temperature and centrifuged (Centrifuge GEMMY-Taiwan) at 3500 

rpm for 15 minutes for separation of serum. The clear, non-haemolysed supernatant 

sera were separated using clean, dry, disposable, plastic syringes and stored at -20°C 

for subsequent biochemical analysis. At the end of experiment (the tenth day), all 

rabbits were subjected to kidney resection under chloroform anesthesia, the sectioning 

of kidneys was done at the hospital of Adnan Khairallah, then the histopathological 

examination of the sections was done to check the microscopic changes of the renal  

tissue by using of light microscopy                                                                                 .  

 

                                                                             serum  Biochemical analysis of 

     BUN and serum creatinine levels were measured calorimetrically (11) by using 

spectrokiniticphotometer    (CECIL, CE 2031-England)    and the   following kits:        

*RANDOX (Randox Laboratories Ltd, United Kingdom): It had been used for 

determination of BUN.                                                                                                      

*BIOLABO Reagents (Biolabo SA, France): Reagent for quantitative determination 

of creatinine in serum or plasma                                                                                     . 

                                                                                      

                                                                                   Urine samples:  

     Urine collection (by catheterization) and analysis couldn’t done because of 

impractibility of this method and its need for metabolic cage which wasn’t available.  

            

Statistical analysis:  

       The values are given as mean±SE and P<0.05 was considered statistically          

significant. The data were analyzed by student’s  t-test  using SPSS (Version 10).        
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Results and Discussion 

        BUN levels were gradually and clearly elevated in the control group after 3,7, 

and 10 days from induction of nephrocalcinosis by oxalic acid administration for the 

control group (7.3±0.2, 8.4±0.5, and 9.6±0.2 mmol/l respectively) (Table 1) when it 

compared with the normal values (4±0.07 mmol/l). Serum creatinine levels were also 

elevated in the control group that measured after 3, 7, and 10 days of oxalic acid 

administration (90.3±0.5, 97.6±0.9, and 100.3±1.2 mmol/l respectively) incomparison 

to the normal values (65±8.9 mmol/l) (Table 2). BUN levels of all animals in the 

treated groups that measured at 3,7, and 10 days from oxalic acid administration were 

significantly (p<0.05) lowered in comparison to the control group and its values were; 

6.75±0.09, 5.71±0.12, and 4.83±0.09 mmol/l respectively for the animals treated by 

furosemide, where as they were 6.78±0.08,   5.91±0.08 and 4.91±0.12 mmol/l 

respectively for the animals treated by Pimpinella anisum extract, also BUN levels 

were lowered by treatment with Urtica dioica extract gradually all over the periods of 

blood sampling as follows;   7.23±0.13,  6.33±0.14 and 5.51±0.15 mmol/l 

respectively. Serum creatinine levels of all animals in the treated groups  measured 

after 3,7, and 10 days from oxalic acid administration were significantly (p<0.05) and 

gradually lowered in the group of furosemide (85±0.89, 71.5±0.99, and 64.5±0.88 

mmol/l respectively), group of Pimpinella anisum extract (86.83±0.94, 72.16±1.16 

and 65.16±1.16 mmol/l respectively) and group of Urtica dioica extract (87±1.39, 

76.83±1.07 and 68.16±1.04 mmol/l respectively when it compared with the control 

group.                                                                                                                                 

           The histopathological examination of  kidneys of all animals had been carried 

out at the last day of this study (10 th day) to confirm the occurrence of 

nephrocalcinosis and to compare the severity of renal changes of the control group 

with that of the treated groups in order to determine the improvement which may 

result from using of the tested agents and to investigate which of them was more 

effective in decreasing or preventing the occurrence of nephrocalcinosis.                       

        The histopathological examination of the kidney sections taken from the tested 

animals (control group) had shown that the administration of oxalic acid resulted in 

necrosis of the glomerulus tissue, the capillaries of boundary zone are greatly 

distended and the stroma is edematous, with separation of tubules, the scarring is 

usually confined to the cortex, sparing the medullary pyramids a feature that helpful 
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in distinguishing between infarcts and pyelonephritis. There are many black granules 

which represent deposition of calcium in and around the dead tissue (Figure 1). These 

changes were compared with the normal renal tissue (Figure 2)                                     

     After treating the affected animals with furosemide the regeneration is very 

obvious and the results include normal proximal convoluted and collecting tubules 

while some others are necrotic and there are normal glomeruli but also there is mild 

edema. (Figure 3,4).                                           .                                                             

     Treating the affected animals with Pimpinella anisum extract resulted in 

precipitation of cast (may be protein cast) which caused atrophy and loss of the 

epithelial cells in many places.  One glomerulus appears normal but foci of necrosis 

and disruption of the capillary loops are present in two others. Generally most of the 

renal tubules appear normal (Figure 5,6)                   .                                                     

       After treating with Urtica dioica extract, the result revealed that some of the renal 

tubules are dilated and contained densely eosinophilic (colloid) casts, while many 

others appear normal, also there are normal glomeruli with degenerated renal tubules 

and other regenerated and there is hyaline materials between the tubules in the 

interstitial tissue. The lumen of the collecting is blocked by dense hyaline casts of 

precipitated materials. The casts have caused atrophy and loss of the epithelial cells in 

many places with disruption of the wall of the tubules. One glomerulus is atrophic 

while others in this section are normal. Other changes include atrophy of most of 

tubules which have particularly no lumen and some of the glomeruli are severely 

damaged and there is accumulation of cells in Bowman’s space (Figure 7,8).               
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Table (1): Blood urea nitrogen (BUN) (mmol/l) of the studied groups measured 

before administration of agent and after 3, 7, and 10 days of nephrocalcinosis 

induction by oxalic acid.                                                          .                                        

(10) th. day (7) th. day (3) rd. day (0) day Period (day) 

 

 

Studied groups 

9.6±0.2 8.4±0.5 7.3±0.2 4±0.07 Control group 

4.83±0.09* 5.71±0.12* 6.75±0.09* 4±0.07 Furosemide group 

4.91±0.12* 5.91±0.08* 6.78±0.08* 4±0.07 Pimpinella anisum 

extract group 

5.51±0.15* 6.33±0.14* 7.23±0.13* 4±0.07 Urtica dioica extract 

group 

 

* Significant diuretic effect at P<0.05. 

 

Table (1): Serum creatinine (mmol/l) of the studied groups measured before 

administration of agent and after 3, 7, and 10 days of nephrocalcinosis induction by 

oxalic acid.                                                                                                                        

(10) th. day (7) th. day (3) rd. day (0) day Period (day) 

 

 

Studied groups 

100.3±1.2 97.6±0.9 90.3±0.5 65±8.9 Control group 

64.5±0.88* 71.5±0.99* 85±0.89* 65±8.9 Furosemide group 

65.16±1.16* 72.16±1.16* 86.83±0.94* 65±8.9 Pimpinella anisum 

extract group 

68.16±1.04* 76.83±1.07* 87±1.39* 65±8.9 Urtica dioica extract 

group 

 

* Significant diuretic effect at P<0.05. 
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Figure (1):  The tissue of the glomerulus of the control group revealed necrosis (1) 

the capillaries of boundary zone are greatly distended and the stroma is edematous, 

with separation of tubules(2).the scarring is usually confined to the cortex, sparing the 

medullary pyramids a feature that helpful in distinguishing between infarcts and 

pyelonephritis. There are many black granules which represent deposition of calcium 

in and around the dead tissue (H&E stain, 400X). 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure (2): normal kidney texture note normal glomeruli and renal 

tubules (H&E stain, 400X).                                                                     

 

 

 

                                                                                                                     

                                     .                                                                               
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Figure (3): Normal proximal convoluted and collecting tubules in the left and 

up left side while some others necrotic in the right side and there are normal 

glomeruli for the furosemide group (H&E stain, 400X).                                         

                                                                

Figure (4): The proximal and collecting tubules with glomeruli also appear 

normal in the furosemide group but there is mild edema with mild necrosis at 

the center of the field (H&E stain, 400X).                                                                   
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Figure (5): There are precipitated cast (may be protein cast) have caused 

atrophy and loss of the epithelial cells in many places (1) for the group treated 

by Pimpinella anisum extract.  One glomeruli appears normal (3) but foci of 

necrosis and disruption of the capillary loops are present in two others (2). 

Generally most of the renal tubules appear normal (H&E stain, 400X).            

                                                                           

Figure (6): The renal tubules are normal in the group treated by 

Pimpinella anisum extract (H&E stain, 400X).                                            
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          The present study showed that  the control group had produced an elevation in 

the levels of BUN and serum creatinine estimated after 3,7, and 10 days of oxalic acid 

administration in comparison to the normal values. The results were more evident at 

the tenth day of the experiment. Similar results of elevation in BUN and serum 

creatinine levels demonstrated by Ahmed (12).                                           .                    

       Animal group  treated by furosemide which is one of  loop diuretic agents, it was 

given at a dose of 3.5 mg/kg B.W. orally 2 hours before administration of oxalic acid 

and continued as a daily dose till the last day of the study. BUN and serum creatinine  

 

Figure (7): Some of the renal tubules are dilated and contain densely 

eosinophilic (colloid) casts in the sections of rabbit kidneys treated by Urtica 

dioica extract, while many others appear normal (H&E stain, 400X).               

                                                                                     

Figure (8): There are normal glomeruli with degenerated renal tubules (1) 

and other regenerated (2) for the group treated by Urtica dioica extract, also 

there are hyaline materials between the tubules in the interstitial tissue (3)      

(H&E stain, 400X)                                          .                                                         
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          The control group had produced an elevation in the levels of BUN and serum 

creatinine estimated after 3,7, and 10 days of oxalic acid administration in comparison 

to the normal values. The results were more evident at the tenth day of experiment.  

Similar results of elevation in BUN and serum creatinine levels demonstrated by 

Ahmed (12)                                                                                                                     . 

         The second group was treated by furosemide which is one of loop diuretic 

agents, it was given at a dose of 3.5 mg/kg B. W. orally 2 hours before administration 

of oxalic acid and continued as a daily dose till the last day of the experiment  BUN 

and serum creatinine levels were significantly (p<0.05) lowered for all the days of 

blood sampling in comparison to the control group. Histopathological examination of 

the kidneys of this group showed normal glomeruli with mild edema and mild 

necrosis which made furosemide considered as a good diuretic agent in comparison to 

the tested plants (Pimpinella anisum extract and Urtica dioica extract) in increasing 

urinary excretion of oxalic acid and in reducing or preventing the deposition of 

calcium oxalate within the renal parenchyma (13,14).                                                     

       Third group was given ethanolic extract of Pimpinella anisum at a dose of  0.56 

mg/kg B.W. orally started 2 hours before administration of oxalic acid and continued 

daily all over the duration of this study. The used part of this plant was aniseed which 

is the dried ripe fruits of the Pimpinella anisum  family  (8) containing licorice (which 

is sweet, very aromatic) , flavonoids, and anethole  (15). Blood samples taken from 

animals in this group revealed significant (p<0.05) reduction in the levels of BUN and 

serum creatinine, on the other hand kidney sections had showed general  improvement 

in the renal tissue when compared with the control group. All these results found that 

aniseeds are claimed to possess a powerful diuretic effect in rabbit model of 

nephrocalcinosis ( 16 ,17 ).                                                                                               

       Fourth group was treated by ethanolic extract of Urtica dioica at a dose of 0.32 

mg/kg B.W. orally given 2 hours before administration of oxalic acid and continued 

daily during the entire of experiment. The used part of nettle was leaves that is rich in 

minerals, amino acids, lecithin, carotinoids, alkaloids, flavonoids, sterols, tannins and 

vitamins (18). The results showed that Urtica dioica extract gave significant (p<0.05) 

lowering effect in the levels of BUN and serum creatinine also it had been produced 

clear improvement in the kidney sections of this group and impaired the development 

of nephrocalcinosis in comparison to the control group. These effects could be 
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attributed to the diuretic effect of Urtica dioica extract ( 19 ) which is related to its 

active ingredients (20).         .                                                                                            

        All the above results of the present study suggest that nephrocalcinosis can be 

induced successfully by oxalic acid. Similar case can be produced by dietary intake of 

plant containing oxalate such as some grains, nuts, cocoa, and coffee resulting in 

deposition of calcium oxalate crystals within the glomeruli. This effect can be 

prevented or corrected by using agents with diuretic properties to enhance urinary 

excretion of oxalate and protect the renal tissue against the degenerative and necrotic 

effect of oxalic acid in both animals and human.                                                                
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ص مقارنة بعقار دراسة تأثير المستخلص االبثانولي لنباتي الينسون والقري

 في عالج الرمل الكلوي المحدث تجريبيا في األرانب الفروسيمايد

 

 جنان عبد األمير صبيح الحسيني

 كلية الطب البيطري / جامعة القادسية

 

 الخالصة

 

نة أنجزت الدراسة الحالية لتقييم التأثير المدرر للم        قريص مقار ستخلص االبثانولي لكل من نباتي الينسون وال

جاميع  بع م لى أر سمة إ سين مق كال الجن من  با  شرون أرن بعقار الفيوروسيمايد. أستخدم في هذه  الدراسة أربع وع

يك حامض األوكزال من وزن  333  )ستة أرانب في كل مجموعة(. وقد تم استخدام جرعة منفردة من   غم  ملغم/ك

قار نفي استحداث التكلس الكلوي في كل حيوانات التجربة و طريق الفم الجسم وعن  طاء ع لك بعد ساعتين من إع

عة  للمجموعة الثانية ومستخلص الينسون  ملغم/كغم من وزن الجسم فمويا 3.5بجرعة  الفيوروسيمايد  1.56بجر

عة  الرابعةللمجموعة الثالثة ومستخلص القريص  للمجموعة  ملغم/كغم من وزن الجسم فمويا  والذي استخدم بجر

يا ,  1.32 تي  ملغم/كغم من وزن الجسم فمو لى و ال هي األو ية و عة المتبق طر للمجمو ماء المق طي ال حين أع في 

جرع   . اعتمدت كمجموعة سيطرة قريص(  ك سون, وال سيمايد, الين برة )الفيورو مواد المخت طاء ال ستمر إع قد  ا ل

 عشرة أيام(.يومية للحيوانات طيلة فترة التجربة )

ستويات       ياس م ضمنة ق ية مت ظائف الكل صات و لى فحو وقد تم تقييم الفعل المدرر للمواد المختبرة باالعتماد ع

سابع  لث وال يوم الثا في ال بة  نات التجر من حيوا ها  اليوريا نايتروجين وكرياتينين المصل لعينات الدم ألتي تم جمع

يك هوالعاشر من استحداث التكلس الكلوي بحامض  نات ناألوكزال سيجي لعي صات التقطيع الن لى فحو ضافة إ ا باإل

 الكلى لكل الحيوانات المستخدمة بعد قتلها في اليوم األخير من التجربة )اليوم العاشر(.

يا       ستويات اليور فض م خالل خ من  نوي  مدرر مع تأثير  برة  مواد المخت يع ال هرت جم هائي أظ ستنتاج ن وكا

ياتينين سبة  نايتروجين والكر في ن سا  تزاال ملمو بدت اخ تي أ سيجية أل قاطع الن في الم ضح  سن وا حداث تح مع إ

 خرى المتسببة بحامض األوكزاليك.ترسيب الكالسيوم والتغيرات ألكلوية األ

 

 

 

 

 

 

 

 


