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ABSTRACT 
 
The utilization of celery by the community in Indonesia was known as a seasoning, particularly in soups to enrich the taste of food, the potential effect 
of celery herb especially as herbal medicine both in preventive or curative therapy are not widely known yet. The celery herb is rich in flavonoids 
content which has potential effect to dissolve kidney stones.The purpose of this study was to determine the effect of ethyl acetate (Apium graveolens 
L) fraction on urea and creatinine levels in male wistar rats induced by ethylene glycol. The in vivo test was conducted on male Wistar rats that divided 
into 6 groups. Group I as a normal control without treatment, Group II as a negative control induced by ethylene glycol, Group III as a positive control 
was given Batugin Elixir, Group IV, V and VI were given ethyl acetate fraction of celery at 50, 100 and 150 mg / kgbw respectively . Blood sample 
was collected through cardiac puncture method. The results showed that ethyl acetate fraction of celery herb had an effective activity at a dose of 150 
mg / kgbw which was significantly different to the negative control group (P <0.05) measured by a reduction of urea and creatinine level on male wistar 
rats induced by ethylene glycol. 
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INTRODUCTION 
 
The kidney is an important organ in humans that has many 
functions such as regulating water balance, mineral concentration 
in the blood and excretion of waste materials. However, many 
kidney problems may occur, including kidney stones, urinary 
tract inflammation and kidney inflammation 1-2. 
 
Hyperoxaluria is a condition of oxalate excess in the body that 
will form a calcium oxalate crystal deposition. Kidney stones 
generally contain of calcium oxalate, calcium phosphate, uric 
acid, xanthine, cystine, silicates or other compounds. About 70-
80% of kidney stone disease are formed by calcium oxalate and 
calcium phosphate3. The ethylene glycol is an appropriate model 
for formating a kidney stone on animal study, it induces the 
formation of calcium oxalate4. The Calcium formed can lead to 
permanent renal failure through nephron infarction called an 
acute cortical necrosis. Hyperoxaluria condition is formed due to 
ethylene glycol intoxication that can induce a renal tubular 
damage and nephrolithiasis 5. 
 
Previous researchers have conducted research using several 
varieties of plants to prevent and dissolved a kidney stones, such 
as Orthosiphon stamineus, Strobilanthes crispa, Ceiba 
pentandra, corn silk, and Cucumis sativus6-10. Some study 
reported that rich flavonoid plant  has an activity in dissolving a 
kidney stones by forming a chelate complex with calcium kidney 
stones11-12. The Celery herb is rich in flavonoids plant13. Celery 
herb also contains various compounds, namely caffeic acid, p-
coumaric acid, ferulic acid, apigenin, luteolin, tannin, saponin, 
and kaempferol13. It is necessary to conduct research on celery 
herbs as nephroprotective agent  in hyperoxaluria conditions. This 
study was conducted to determine  the effect of ethyl acetate 

fraction of celery herb (Apium graveolens L.) on creatinine and 
urea level of rats induced by ethylene glycol. 
 
MATERIAL AND METHODS 
 
Materials and Plant Collection 
 
Ethanol 96%, aqudest, ethylene glycol, ammonium chloride, 
Creatinine kit, Ureum kit. Celery herb (Apium graveolens L) was 
collected from local market at Padang Bulan, Northern Sumatra, 
Indonesia. The plant samples authenticated by Indonesian 
Institute of Science, Research Center of Biology, Bogor, 
Indonesia. 
 
Extraction of Celery Herb 
 
Dried Celery herb as many as 500 g were crushed in a blender, 
then macerated in ethanol 80 % for 5 days and  continue to re-
meceration for 2 days. The solvent were evaporated at low 
pressure with a temperature of not more than 40 °C using a Rotary 
evaporator, then dried using freeze dryer14. 
 
Fractionation of celery herb extract 
 
Ethanol extracts of celery herbs were fractionated by liquid-liquid 
extraction model. Ethanol extract was fractionated by n-hexane 
solvent and continue to fractionate using ethyl acetate solvent15. 
 
Phytochemical screening of ethyl acetate fraction celery herb 
 
Phytochemical screening carried out on ethyl acetate fraction 
celery herb includes examining the chemical secondary 
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metabolites of alkaloids, flavonoids, glycosides, tannins, 
saponins, steroids and triterpenoids. 
 
Animals and blood sample 
 
Thirty male wistar rats were used in this study, weighing around 
of 180-220 g. The blood sample was collected by cardiac 
puncture. The studies were carried out in accordance to the 
institutional ethical  guidelines based on National Guidelines on 
Health Research Ethics 2005 Indonesia.  
 
Experimental Design 
 
The animals were given solution of 0.75% ethylene glycol and 
also solution of 2% ammonium chloride as much as 1% body 
weight orally to induce Nephrolithiasis for 14 days. 
Group I :  as normal control  
Group II : as negative control (Na-CMC 0.5 %) 
Group III : as positive control. Rats were received Batugin Elixir 
0.5 ml/ 200 g bw 
Group IV : Rats were received ethyl acetate fractionof celery herb  
at a dose of 50 mg/kg bw 
Group V : Rats were received ethyl acetate fraction of celery herb  
celery at a dose of 100 mg/kg bw 
Group VI : Rats were received ethyl acetate fraction of celery 
herb  at a dose of 150 mg/kgbw 

Treatment was given orally after induced by ethylene glycol. 
Treatment were given as long as 10 days, than in the day of 11, 
the blood was collected from cardiac  to determine the  urea and 
creatinine level. Determination level of urea and creatinine were 
measured using  “Cobas Integra”. 
 
Statistical data analysis 
 
Data were analyzed using ANOVA and continue to Tukey’s 
Multiple Comparison Test. Significance P values were set at 0.05. 
Values for all measurements are expressed as the mean ± SD 
 
RESULT 
 
Phytochemical screening 
 
The ethyl acetate fraction of celery herb contains of glycosides, 
alkaloids, tannins and flavonoids. 
 
Level of urea and creatinine  
 
Level of urea and creatinine was illustrated the effectiveness of  
ethyl acetate fraction  of  celery herb to inhibit nephrolithiasis that  
caused by ethylene glycol induction. The level of urea and 
creatinine showed in Table 1 and Table 2. 

 
Table 1: Level of urea 

 
No Group Level of urea Mean + SD 
1 Normal control 40 41 41 42 39 40.6 + 1.1* 
2 Negative control 57 56 58 55 56 56.4 + 1.1# 

3 Positive control 43 44 42 42 43 42.8 + 0.8* 
4 ethyl acetate fraction 50 mg/kgbw 46 47 49 50 48 48 + 1.5*# 
5 ethyl acetate fraction 100 mg/kgbw 46 45 43 44 44 44.4+ 1.14*# 
6 ethyl acetate fraction 150 mg/kgbw 39 42 42 43 37 40.6 + 2.5* 

Where, * (Significantly different to negative control) P<0.05, # (Significantly different to positive control) P<0.05 
 

Table 2: Level of creatinine 
 

No Group Level of creatinine Mean + SD 
1 Normal control 0.26 0.27 0.27 0.25 0.24 0.25 + 0.013 * 
2 Negative control 0.45 0.49 0.48 0.45 0.48 0.47 +  0.018 # 

3 Positive control 0.24 0.23 0.24 0.25 0.24 0.24 + 0.007* 
4 ethyl acetate fraction 50 mg/kgbw 0.38 0.45 0.46 0.43 0.45 0.43 + 0.0320*# 
5 ethyl acetate fraction 100 mg/kgbw 0.36 0.38 0.38 0.36 0.39 0.37 + 0.0134#* 
6 ethyl acetate fraction 150 mg/kgbw 0.31 0.29 0.28 0.30 0.30 0.29 + 0.0114#* 

Where, * (Significantly different to negative control) P<0.05, # (Significantly different to positive control) P<0.05 
 
DISCUSSION 
 
Several study reported that the ethylene glycol induced  kidney 
stone form in albino Wistar rat by process of supersaturation in 
the urine and forming a kidney stone deposition 16. ethylene 
glycol is used as an inducer of kidney stone formation, it was the 
most appropriate method and the forming stone is similar to 
kidney stone that found in humans which cause the kidney 
damage16. The condition of  renal function could characterized by 
elevated levels of urea and creatinine17. In the present study, we 
investigated the effect of celery (Apium graveolens L) ethyl 
acetate fraction against urea and creatinine level in male wistar 
rats on ethylene glycol induced nephrolithiasis. 
 
Urea is the metabolism product of protein and amino acids, it is 
containing nitrogen. One of the important roles of the kidneys is 
to eliminate these potentially toxic substances from the body. If 
there is a decrease in kidney function, the blood urea nitrogen 
level (BUN) increases17. BUN measurements was one of  kidney 
health marker. Measurement of blood serum urea level of rats was 
done to determine the effect of induction of ethylene glycol 
0.75% and 2% ammonium chloride to kidney damage, and the 

effect of variation dose ethyl acetate fraction  celery herb on blood 
serum urea level of rat. 
 
The creatinine level could be a predictable marker in kidney 
health. It was a metabolism result of muscle. Creatinine is 
produced from creatine, it was an important molecule in the 
process of energy production in the muscle. Every day, about 2% 
of creatine were converted into creatinine 18.  This molecules are 
transported into the kidneys through blood vessel. The kidneys 
filter out and remove of  the creatinine in the urine. The creatinine 
was a reliable indicator to determine the function of kidney. 
 
The results of rat blood serum testing in each group were 
statistically analyzed by SPSS to compare the differences 
between treatment groups  to negative control and positive 
control. Based on Table 1, it showed that the effective dose of 
ethyl acetate fraction  celery herb was 150 mg/kg BW and it 
showed dose dependent manner. Level of urea in treatment group 
of ethyl acetate fraction 150 mg/kgBW was 40.6 showed there 
was no different to positive control (P>0.05) and significant 
different to negative control (P<0.05).  
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Table 2 showed that effective dose of ethyl acetate fraction celery 
herb to creatinine level of rat induced ethylen glycol was 150 
mg/kgBW with level of creatinine was 0.29. Level of creatinine 
was not different to positive control (P>0.05) and significant 
different to negative control (P<0.05). Content of flavonoids in 
ethyl acetate fraction celery herb prevents oxidative stress in the 
kidney by increasing glutathione s-transferase (GSH) antioxidant 
activity, increasing GSH synthesis and trapping directly ROS 
formed by donating H atoms to free radicals resulting in non-
reactive free radical compounds and non-reactive radical flavonol 
compounds that can improve kidney function 19. In this research, 
elevation of urea and creatinine were decreased by treatment with 
ethyl acetate fraction  of celery herb and thereby improved kidney 
functions in nephrolithiasis condition. 
 
CONCLUSION 
 
Ethyl acetate fraction of celery herb at the dose of 50,100 and 150 
mg/kgbw decreased the level of urea and creatinine in dose 
dependent manner. Treatment dose with effective activity was 
found to be150 mg/kgbw 
 
ACKNOWLEDGEMENT 
 
Research funded by Universitas Sumatera Utara in accordance to 
the contract of research implementation Talenta Universitas 
Sumatera Utara funding year 2018 No. 2590/UN5.1.R/PPM/ 
2018, date: 16 March 2018.  
 
REFERENCES 
 
1. Imai M, Brigitte Kaissling B, Maunsbach Ab, Moffat Db, 

Natochin Yv. A standard nomenclature for structures of the 
kidney. Kidney international. 1988;33:1-7. 

2. Clase CM, Garg AX, Kiberd BA. Classifying kidney 
problems: can we avoid framing risks as diseases?. The BMJ. 
2004 Oct 16;329(7471):912. 

3. Monico CG, Rossetti S, Olson JB, Milliner DS. Pyridoxine 
effect in type I primary hyperoxaluria is associated with the 
most common mutant allele. Kidney international. 2005 May 
1;67(5):1704-9. 

4. Chen YH, Liu HP, Chen HY, Tsai FJ, Chang CH, Lee YJ, Lin 
WY, Chen WC. Ethylene glycol induces calcium oxalate 
crystal deposition in Malpighian tubules: a Drosophila model 
for nephrolithiasis/urolithiasis. Kidney international. 2011 
Aug 2;80(4):369-77. 

5. Curhan GC, Willett WC, Rimm EB, Stampfer MJ. A 
prospective study of dietary calcium and other nutrients and 
the risk of symptomatic kidney stones. New England Journal 
of Medicine. 1993 Mar 25;328(12):833-8. 

6. Zhong YS, Yu CH, Ying HZ, Wang ZY, Cai HF. 
Prophylactic effects of OrthosiphonstamineusBenth. extracts 
on experimental induction of calcium oxalate nephrolithiasis 
in rats. Journal of ethnopharmacology. 2012 Dec 
18;144(3):761-7. 

7. Nurraihana H, Norfarizan-Hanoon NA. Phytochemistry, 
pharmacology and toxicology properties of 
Strobilanthescrispus. International Food Research Journal. 
2013 Sep 1;20(5):2045. 

8. Choubey A, Choubey A, Jain P, Iyer D, Patil UK. Assessment 
of Ceibapentandra on calcium oxalate urolithiasis in rats. Der 
Pharma Chemica. 2010;2(6):144-56. 

9. Hasanudin K, Hashim P, Mustafa S. Corn silk (Stigma 
maydis) in healthcare: a phytochemical and pharmacological 
review. Molecules. 2012 Aug 13;17(8):9697-715. 

10. Thangarathinam N, Jayshree N, Mehta AV, Ramanathan L. 
Effect of polyherbal formulation on ethylene glycol induced 
urolithiasis. Int J Pharm Pharm Sci. 2013;5:994-7 

11. Park HK, Jeong BC, Sung MK, Park MY, Choi EY, Kim BS, 
Kim HH, Kim JI. Reduction of oxidative stress in cultured 
renal tubular cells and preventive effects on renal stone 
formation by the bioflavonoid quercetin. The Journal of 
urology. 2008 Apr 1;179(4):1620-6. 

12. Tugcu V, Kemahli E, Ozbek E, Arinci YV, Uhri M, 
Erturkuner P, Metin G, Seckin I, Karaca C, Ipekoglu N, Altug 
T. Protective effect of a potent antioxidant, pomegranate 
juice, in the kidney of rats with nephrolithiasis induced by 
ethylene glycol. Journal of Endourology. 2008 Dec 
1;22(12):2723-32. 

13. Kooti W, Ghasemiboroon M, Asadi-Samani M, Ahangarpoor 
A, Zamani M, Amirzargar A, Hardani A. The effect of 
halcoholic extract of celery leaves on the delivery rate 
(fertilization and stillbirths), the number, weight and sex ratio 
of rat off spring. Advances in Environmental Biology. 
2014;8(10):824-30. 

14. Trusheva B, Trunkova D, Bankova V. Different extraction 
methods of biologically active components from propolis: a 
preliminary study. Chemistry Central Journal. 2007 Dec 
1;1(1):13. 

15. Müller E, Berger R, Blass E, Sluyts D, Pfennig A. Liquid–
liquid extraction. Ullmann's Encyclopedia of Industrial 
Chemistry. 2000 Jun 15. 

16. Brikowski, T.H., Lotan, Y. and Pearle, M.S., 2008. Climate-
related increase in the prevalence of urolithiasis in the United 
States. Proceedings of the National Academy of Sciences. 

17. Meier, J.J., Nauck, M.A., Kranz, D., Holst, J.J., Deacon, C.F., 
Gaeckler, D., Schmidt, W.E. and Gallwitz, B., 2004. 
Secretion, degradation, and elimination of glucagon-like 
peptide 1 and gastric inhibitory polypeptide in patients with 
chronic renal insufficiency and healthy control subjects. 
Diabetes, 53(3), pp.654-662. 

18. Horio, M., 2014. New topics regarding equations for GFR 
estimation based on serum creatinine and cystatin C. Rinsho 
byori. The Japanese journal of clinical pathology, 62(2), 
pp.153-162. 

19. 19. Kang, J.T., Moon, J.H., Choi, J.Y., Park, S.J., Kim, S.J., 
Saadeldin, I.M. and Lee, B.C., 2016. Effect of antioxidant 
flavonoids (quercetin and taxifolin) on in vitro maturation of 
porcine oocytes. Asian-Australasian journal of animal 
sciences, 29(3), p.352. 

 
Cite this article as:  
 
Marline Nainggolan et al. Activity of ethyl acetate fraction of 
celery herb (Apium graveolens L.) on creatinine and urea level in 
ethylene glycol induced rats. Int. Res. J. Pharm. 2018;9(10):70-
72 http://dx.doi.org/10.7897/2230-8407.0910228 
   

   
Source of support: Universitas Sumatera Utara & Talenta Universitas Sumatera Utara, Conflict of interest: None Declared 

 
Disclaimer:	IRJP	is	solely	owned	by	Moksha	Publishing	House	-	A	non-profit	publishing	house,	dedicated	to	publish	quality	research,	while	
every	effort	has	been	taken	to	verify	the	accuracy	of	the	content	published	in	our	Journal.	IRJP	cannot	accept	any	responsibility	or	liability	for	
the	site	content	and	articles	published.	The	views	expressed	in	articles	by	our	contributing	authors	are	not	necessarily	those	of	IRJP	editor	or	
editorial	board	members.	


