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Abstract 

Biliary colic is an abdominal pain usually resulted from cholelithiasis and gallstones. Parsley (Petroselinum 

crispum) derived from the Umbelliferae family is one of the most consumed herbs due to its aromatic 

properties. The aim of this study was to evaluate the anti inflammatory effect of parsley in biliary colic. In 

order to achieve this aim 40 male albino rats was divided into three groups, healthy control group, non 

treated induced biliary colic group and parsley oil treated biliary colic group. The result of the present study 

showed a significant increase of inflammatory biomarkers IL2, IL6, TNF, histamine and cortisol in biliary 

colic group. The result also showed a significant decrease in inflammatory biomarkers IL2, IL6, TNF, 

histamine and cortisol in biliary colic group after administration of parsley oil. In conclusion we suggested 

that parsley can relief the pain resulted from cholelithiasis and gallstones through its anti-inflammatory 

properties. 
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Introduction 

Biliary colic is the term used for gallbladder pain 

usually a rise from contraction of gallbladder 

against obstruction or passage of the stones 

through the biliary duct. Pain is usually perceived 

in the right upper quadrant or epigastrium. 

(Johnsto et al.,2014) The abdominal pain lasts 

minutes to hours, usually followed by nausea and 

vomiting.(Philip, 2010) 

The most susceptible people to gallstones 

formation are female gender, elders and a family 

history for gallstone disease. Obesity is another 

risk factor contributing to the metabolic syndrome 

such as dyslipidemia (in particular hyper-

lipoproteinemia type IV with hypertriglycer-

idemia and low HDL cholesterol), for the 

development of gallstones. Estrogen treatment 

enhances the risk, both in women when used for 

anti conception or hormone replacement and in 

men with prostatic cancer. Among specific dietary 

factors, short-time high cholesterol as well as 

high-carbohydrate diets were associated with 

increased risk for gallstones. (Marschall et al., 

2007) 

Eighty percent of gallstones are cholesterol stones 

while about ten percent are brown pigment stone 

and the remaining are black pigment stone. Three 

main mechanisms involved in stone formation 
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which are cholesterol super saturation of bile, 

gallbladder hypo motility and kinetic, pro 

nucleating protein factors. Gururaja et al., 2014 

Acute cholecystitis is an inflammation of the 

gallbladder that is due to biliary obstruction of the 

cystic duct by gallstones. This obstruction causes 

intraluminal pressure within the gallbladder and 

triggers an acute inflammatory response. Peiet al., 

2013 

Parsley (Petroselinum crispum) from the 

Umbelliferae family is one of  the most consumed 

herbs due to its aromatic properties. (Catunescu et 

al., 2017).It contains many biologically active 

compounds such as phenolic compounds, 

especially flavonoids (e.g., apigenin, apiin), 

coumarins, and essential oil compound (mainly 

myristicin and apiol). Moreover, ascorbic acid, 

tocopherols, and carotenoids also present in 

parsley. (Abdellatief et al., 2017) 

Parsley exhibit many pharmacological properties, 

including antioxidant, hepato protective, and 

cardio protective effects, in addition to nephropr-

otective, antidiabetic, analgesic, spasmolytic, 

antiplatelet, laxative, diuretic, antibacterial, 

antifungal and anti-inflammatory activities. 

(Farzaei et al., 2013) 

 

Objective of the Research 

The main objective of the present study was to 

evaluate anti-inflammatory effect of parsley oil in 

biliary colic. 

 

Material and Methods 

Healthy adult male albino rats, 8-10 weeks old, 

and average body weight 150 - 200 gm were used 

in the experimental investigation of this study. 

Rats were obtained from the Laboratory Animals 

Research Center, Benha University and used in 

accordance with the local ethics committee of 

Benha University for the use and care of animals 

in accordance with the NIH recommendations. 

Animals were housed in separate metal cages, 

exposed to good ventilation, humidity and to a 

12hr. light/dark cycle. Fresh and clean drinking 

water was supplied ad-libtium. Constant supplies 

of standard pellet diet, fresh and clean drinking 

water were supplied ad-libitum. 

The animals were left for 15 days for 

acclimatization prior to the beginning of the 

experiment, and kept at constant environmental 

and nutritional conditions throughout the period of 

the experiment. 

Rats are randomly divided into three main groups, 

placed in individual cages and classified as 

follow: 

First group (Control group): consist of 10 male 

rats, were fed on normal diet and fresh, clean 

drinking water and Kept as control group. 

Second group (biliary colic group): consist of 

15 male rats were fed on normal diet 

supplemented with 0.5% cholesterol (w/w), 0.15% 

lecithin and 0.5% sodium desoxy cholate (w/w) 

for 6 weeks for induction of biliary colic and 

development of biliary stones and kept as positive 

control group. 

Third group (Parsley treated group) consist of 

15 rats with biliary colic treated with parsley oil 

(0.5ml/ kg) for 6weeks. 

 

Blood Sampling 

Blood samples were collected from medial can 

thus of the eye of all animal groups in dry, clean 

screw capped tube, separated and centrifuged at 

2500 r.p.m for 15 mints. The clean, clear serum 

was separated by Pasteur pipette and kept in a 

deep freeze at -20 C until used for determination 

of Tumor necrosis factor - α (TNF-α), Interlukin-1 

(IL-1), Interlukin-6 (IL-6), Histamine, Cortisol. 

 

Statistical Analysis 

All values were expressed as mean ± standard 

error (SE). All statistical analyses were performed 

using SPSS (version 19). Statistical differences 

among the experimental groups were assessed by 

ANOVA. Duncan’s test was used as a follow-up 

test and significance was defined at p<0.05. 

 

Results and Discussion 

The mean value of serum cortisol level in biliary 

colic group was significantly increased (P<0.05) 

on comparison with healthy control group. The 
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mean value of serum cortisol level of parsley 

treated group was significantly increased (P<0.05) 

on comparison with healthy control and 

significantly decreased (P<0.05) on comparison 

with biliary colic group. Table (1) 

The mean value of serum histamine level in 

biliary colic group was significantly increased 

(P<0.05) on comparison with healthy control 

group. The mean value of serum histamine level 

of parsley treated group was significantly 

increased (P<0.05) on comparison with healthy 

control and significantly decreased (P<0.05) on 

comparison with biliary colic group. Table (2) 

The mean value of serum IL2 level in biliary colic 

group was significantly increased (P<0.05) on 

comparison with healthy control group. The mean 

value of serum IL2 level of parsley treated group 

was significantly increased (P<0.05) on 

comparison with healthy control and significantly 

decreased (P<0.05) on comparison with biliary 

colic group. Table (3) 

The mean value of serum IL6 level in biliary colic 

group was significantly increased (P<0.05) on 

comparison with healthy control group. The mean 

value of serum IL6 level of parsley treated group 

was significantly increased (P<0.05) on compa-

rison with healthy control and significantly 

decreased (P<0.05) on comparison with biliary 

colic group. Table (4) 

The mean value of serum TNFα level in biliary 

colic group was significantly increased (P<0.05) 

on comparison with healthy control group. The 

mean value of serum TNFα level of parsley 

treated group was significantly increased (P<0.05) 

on comparison with healthy control and 

significantly decreased (P<0.05) on comparison 

with biliary colic group. Table (5) 

 

Table (1): The mean values±S.E of serum (Cortisol) in healthy control, biliary colic, biliary colic with 

parsley groups 

Group 
Period (week) 

Mean 
1 2 3 4 5 6 

G1 7.36±0.37
cA

 7.25±0.40
dA

 7.41±0.33
dA

 7.05±0.39
dA

 7.62±0.31
dA

 7.35±0.93
dA

 7.34±0.18
d
 

G2 25.85±3.11
aE

 35.33±3.97
aD

 43.39±5.32
aC

 49.95±4.73
aB

 52.87±6.28
aB

 62.99±3.76
aA

 45.06±3.02
a
 

G3 23.00±2.79
aC

 28.56±4.31
bB

 31.81±3.16
bB

 38.93±3.13
bA

 38.30±2.52
bA

 42.22±2.30
bA

 33.80±1.78
b
 

        G1: Control healthy group G2: Control biliary colic group G3: Biliary colic + parsley treated group 

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

A, B & C: There is no significant difference (P>0.05) between any two means for the same attribute, within the same row have the 

same superscript letter. 

 

Table (2): The mean values±S.E of serum (Histamine) in healthy control, biliary colic, biliary colic with 

parsley groups. 

Group 
Period (week) 

Mean 
1 2 3 4 5 6 

G1 2.11±0.26
cA

 2.19±0.36
cA

 2.89±0.19
dA

 2.57±0.24
cA

 1.79±0.55
cA

 1.42±0.30
cA

 2.16±0.16
c
 

G2 9.47±1.03
abD

 11.53±0.47
aD

 14.71±2.75
aC

 19.56±1.84
aB

 20.84±4.89
aB

 36.17±4.43
aA

 18.71±2.14
a
 

G3 7.56±0.82
bB

 7.69±0.57
bB

 7.59±0.88
cB

 11.04±0.64
bA

 11.08±0.61
bA

 11.42±0.48
bA

 9.40±0.45
b
 

        G1: Control healthy group G2: Control biliary colic group G3: Biliary colic + parsley treated group   

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

A, B & C: There is no significant difference (P>0.05) between any two means for the same attribute, within the same row have the 

same superscript letter. 
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Table (3): The mean values±S.E of serum (IL2) in healthy control, biliary colic, biliary colic with parsley 

groups. 

Group 
Period (week) 

Mean 
1 2 3 4 5 6 

G1 0.51±0.14
abA

 0.28±0.06
cA

 0.36±0.11
cA

 0.46±0.08
cA

 0.38±0.1
cA

 0.54±0.16
cA

 0.42±0.05
c
 

G2 0.71±0.12
aE

 1.32±0.28
aD

 1.57±0.20
aD

 2.05±0.45
aC

 2.44±0.17
aB

 2.97±0.46
a
A 1.84±0.19

a
 

G3 0.46±0.13
bB

 0.72±0.13
bAB

 0.83±0.06
bA

 0.79±0.05
bA

 0.78±0.11
bA

 0.90±0.04
b
A 0.75±0.04

b
 

             G1: Control healthy group      G2: Control biliary colic group    G3: Biliary colic + parsley treated group   

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

A, B & C: There is no significant difference (P>0.05) between any two means for the same attribute, within the same row have the 

same superscript letter. 

 

Table (4): The mean values ±S.E of serum (IL6) in healthy control, biliary colic, biliary colic with parsley 

groups. 

Group 
Period (week) 

Mean 
1 2 3 4 5 6 

G1 6.48±0.46
cA

 5.88±0.86
dA

 5.82±0.55
cA

 6.13±0.52
dA

 6.38±1.03
dA

 6.04±0.27
dA

 6.12±0.25
d
 

G2 15.46±0.42
aD

 28.28±2.68
aC

 30.08±4.37
aC

 35.80±2.26
aB

 39.16±2.55
aB

 47.47±6.79
aA

 32.71±2.48
a
 

G3 9.25±0.67
bcE

 17.98±1.68
bD

 18.55±2.79
bD

 24.68±3.66
bC

 32.46±4.87
bB

 40.22±4.43
bA

 23.86±2.44
b
 

        G1: Control healthy group G2: Control biliary colic group G3: Biliary colic + parsley treated group   

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

A, B & C: There is no significant difference (P>0.05) between any two means for the same attribute, within the same row have the 

same superscript letter. 

 

Table (5): The mean values±S.E of serum (TNFα) in healthy control, biliary colic, biliary colic with parsley 

groups. 

Group 
Period (week) 

Mean 
1 2 3 4 5 6 

G1 31.21±2.17
cA

 33.19±2.15
cA

 30.20±5.02
dA

 28.61±4.21
dA

 27.56±3.37
dA

 27.92±1.22
dA

 29.78±1.26
d
 

G2 63.42±12.03
aD

 65.36±10.79
aD

 80.85±14.10
aC

 114.99±6.57
aB

 121.03±4.22
aB

 132.87±7.80
aA

 96.42±6.77
a
 

G3 44.54±8.05
bDE

 47.81±10.35
bCDE

 42.80±7.70
cE

 55.33±8.00
cBCD

 57.33±4.60
cBC

 72.67±5.18
cA

 53.41±3.45
c
 

G1: Control healthy group  G2: Control biliary colic group G3: Biliary colic + parsley treated group   

a, b & c: There is no significant difference (P>0.05) between any two means, within the same column have the same superscript 

letter. 

A, B & C: There is no significant difference (P>0.05) between any two means for the same attribute, within the same row have the 

same superscript letter. 

 

Discussion 

Gallstone disease is one of the most prevalent 

gastrointestinal problems with over load on 

healthcare providers that is supposed to increase 

in old peoples (Marschall et al., 2007) 

Our data showed that the mean value of serum 

histamine,IL2, IL6, cortisol and TNFα  levels in 

biliary colic group was significantly increased 

(P<0.05) on comparison with healthy control 

group. 

Cytokines are small protein mediators involved in 

inflammatory, metabolic, and immune modulatory 

functions. They are not only produced by 

monocytes, lymphocytes, fibroblasts, and 

endothelial cells, but also in hepatocytes and the 

biliary epithelium. Secreted inflammatory 

molecules, such as pro inflammatory cytokines, 

are among the critical mediators of the altered 

processes implicated in hepatobiliary disease.(Pei 

et al., 2013) 

our results was in agreement with (Gotts et al., 

2016) who reported that, in tissue inflammation, 

macrophages, damage-associated molecular 

patterns and release pro inflammatory cytokines. 

These include granulocyte colony stimulating 

factor, IL-1a, IL-6, IL-12, and tumor necrosis 

factor α (TNF-α).  

(Savard et al., 2002) demonstrates that the biliary 

cytokine profile in vivo of acute cholecystitis is 
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different from that in bacterial infection in vitro 

suggesting that IL-8 and IL-1β have roles in the 

development of acute cholecystitis in humans. 

Also, several serum cytokine concentration 

(TNFα, IL-6, IL-8, and IL-10) were increased in 

patients with acute cholangitis compared to a 

normal group, this indicate its relation to the 

systemic inflammatory response 

The elevation of cytockines may directly reflect 

the local inflammatory status of the gallbladder. In 

addition, IL-8 and IL-1β consistently remained at 

high levels during the entire period of acute 

cholecystitis. This suggests that IL-8 and IL-1β, 

could serve as constant and reliable indicators for 

patientswith acute cholecystitis. Pei et al., 2013 

In addition, (Hoogerwerf et al.,2005)found that, 

about ten folds increasing inlamina propria and 

muscular is mucosa mast cells in children with 

biliary dyskinesia and symptomatic gallstones in 

the patients with gallstone and biliary type pain. It 

is possible that mastcells are associated with pain 

and would be less in asymptomatic gallstone 

patients 

Gallbladder mast cells would have the potential 

relationto pain generation by two different  

mechanisms: sensitivity to distension as seen with 

mast cell degranulation in the gastrointestinal tract 

and through the generation of gallbladder spasms 

induced by mast cell products. For example, both 

histamine and cysteinyl leukotrienes increase the 

excitability of gallbladder smooth muscle and 

causing contraction  Brian et al., 2006 

Cortisol is a glucocorticoid hormone released by 

the hypothalamic pituitary adrenal (HPA) axis in 

response to inflammation through activation of the 

hypothalamic pituitary adrenalaxis by pro 

inflammatory cytokines, such as IL-6 leading to 

subsequent increase in plasma concentrations of 

cortisol. (Andrew et al., 2013) 

Our result showed that the mean value of serum 

histamine, IL2, IL6, cortisol and (TNFα) levels of 

parsley treated group was significantly increased 

(P<0.05) on comparison with healthy control and 

significantly decreased (P<0.05) on comparison 

with biliary colic group. 

parsley oil is rich with myristicin (32.75%), apiol 

(17.54%), α pinene (16.64%), β pinene (11.54%) 

and1-allyl-2,3,4,5,-tetramethoxybenzene (10%). 

(Mejdiet al., 2016) 

in accordance with our data(David Hoffmann, 

2010) revealed that parsley has been used for the 

treatment of inflammatory condition, liver 

diseases, constipation, flatulence, jaundice, colic 

pain, and rheumatism. 

In addition (Shahbaa et al., 2015) showed that all 

the doses of parsley effectively suppressed the 

edema produced by histamine, which indicates 

that, parsley provides  its anti-inflammatory action 

by means of either inhibiting the synthesis or 

inhibiting release of inflammatory mediators. 

Also, (Jiet al., 2011) found that, myristicin (one of 

the most important constituent of parsley) at the 

concentration of 50 μM, significantly inhibit 

production of some cytokines such as TNF-α,, and 

IL-1α. So, myristicinis suggested to be applied in 

higher concentrations for evaluation of anti-

inflammatory effects concerned with TNF-α, and 

IL-1α. 

Moreover, (Kamatou et al., 2008) revealed that, 

the mechanisms of action of many phenolic 

compounds such as flavonoids and curcumins 

occur by free radical scavenging activities and 

inhibition of pro inflammatory enzymes such as 

cyclooxygenases and lipoxygenases in the 

inflammatory process. 

Furthermore,(Farzaei et al., 2013) showed that, 

Petroselinum crispum seed hydroalcoholic extract 

offer analgesic activity in mice by reducing KCl 

and CaCl2 induced contractions in ratsand the 

analgesic effect  depends on blocking voltage 

gated calcium channels. Different extracts from 

aerial parts of parsley demonstrated antispasmodic 

activity on spontaneous and acetylcholine induced 

contractions of rat isolated ileum. 

 

Conclusion 

In conclusion, our results demonstrated the  

biliary colic accompany by increased level of 

serum inflammatory biomarkers   and showed that 

the parsley can relief the biliary colic resulted 

from cholelithiasis and gallstones through its 
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antiinflammtory properties. Further research is 

required about clear and exact mechanism of 

action of parsley oil in biliary colic. 
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