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In vivo antioxidant and hepatoprotective activity of 
ethanol leaf extract of Senna hirsuta Mill

Fred Coolborn Akharaiyi1*, Lucky Efe Isunu2

Purpose: Liver diseases as a problem all over the world has led to 
many deaths because the conventional drugs known for the cure 
are inadequate to effect perfect healing. This study aims to evaluate 
the in vivo antioxidant and hepatoprotective potentials of ethanol 
leaf extract of Senna hirsuta using mice model.
Methods: After the initial effect of hepatic injury in mice with 1 
g/kg body weight of paracetamol in a single dose for three days, 
200, 400, 800, 1000 and 2000 mg/kg body weight of extract 
concentrations were used for treating the mice for five days. Blood 
and liver tissue samples were collected for analyses
Results: The results obtained proved that paracetamol elicited 
toxicity in the mice. The red blood cells mean count in the negative 
control (7.67±0.92 million/mm3) was higher than the values 
obtained from the positive control (4.36±0.12 million/ mm3). The 
WBC mean values of 3.50±0.18 thousand/mm3 from negative 
control were lower than the positive control group (9.62±0.39 
thousand/ mm3). Also, a higher value above the permissible level 

(11-19 %) was obtained in the haemoglobin estimation of the 
positive control (20.11%) than the negative control (11.50%). 
Values of the positive control and extract treated were higher than 
the negative control value while lower values were recorded in GSH 
and CAT in positive control and extract treated. Higher biochemical 
values were recorded in the positive control, and the extract 
administered except for albumin and protein. However, the injuries 
caused that manifested in the mice haematology, biochemical and 
liver disorders were significantly improved with the 200 – 2000 mg 
of extract concentrations.
Conclusion: Leaf extract of Senna hirsuta proved the 
hepatoprotective activity of the employed extracts. The observation 
did by biochemical, hematological indices, and recovery 
improvement in liver function by histologic findings. Therefore, 
established that S. hirsuta ethanol leaf extract has hepatoprotective 
affinity over paracetamol-induced liver toxicity.

Keywords: Hepatoprotective activity; In vivo antioxidant; leaf extracts; Senna hirsuta; ethanol
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INTRODUCTION
The liver disease ranks as the third leading disease-
related cause of death for many people of ages 25 
to 59. Particularly common liver disorders include 
hepatitis and cirrhosis. Some research has studied 
the cause of liver cell injury. Various toxicants 
such as certain chemotherapeutic agents, carbon 
tetrachloride, thioacetamide, paracetamol, chronic 
alcohol consumption, and microbes can cause liver 
injury.1

Because of the non-encouraging results from 
the use of some modern drugs for liver disease 
treatment, attention has been shifted to the use of 
extracts prepared from plants to treat liver diseases 
effectively. Till date efforts by scientist have revealed 
many plants with hepatoprotective potentials and 
the search is continuous; hence there are differences 
in vegetation.

Quite numbers of herbal formulations or the 
formulations having extracts from plants for 

managing liver diseases are sold commercially 
in some countries. In some other countries, they 
are used local because there is yet no approval for 
worldwide acceptance. 

Senna (Mill) is a genus in the family Fabaceae. 
Senna hirsuta (L.) common name as Woolly Senna. 
S. hirsuta is widely known for traditional medicine, 
mostly in African and Asian countries. It has a lot 
of chemicals properties which have popularized for 
treatment of some diseases, poison and as a laxative. 
Despite these functions, from our best knowledge, 
no attempt has been considered to study the 
hepatoprotective activity of the plant. 

MATERIAL AND METHODS
Plant material
The leaves of Senna hirsuta were collected from 
Aule forest in Akure, Ondo State; authenticated 
in Forestry and Wood Technology Department of 
Federal University of Technology, Akure, Nigeria 
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Relationship between C-Reactive Protein (CRP) and 
Erythrocyte Sedimentation Rate (ESR) with 
gall bladder adhesion on cholecystectomy 

at Abdul Wahab Sjahranie Hospital, Samarinda

Nicholas David Marcellis1*, Samuel Sampetoding2, Bambang Suprapto2, Arifin Seweng3

Background: The conversion from laparoscopic cholecystectomy 
to open cholecystectomy often results from pericholecystic 
Adhesion. Pericholecystic Adhesion is a result of cholecystitis in 
the case of cholelithiasis. C-Reactive Protein (CRP) and Erythrocyte 
Sedimentation Rate (ESR) can be increased in cholecystitis 
and used as a predictive factor for the degree of difficulty in 
laparoscopic cholecystectomy. This study aims to determine the 
relationship between CRP and ESR with gall bladder adhesion on 
cholecystectomy at Abdul Wahab Sjahranie Hospital, Samarinda. 
Method: A cross-sectional study was conducted among 61 
respondents who underwent a cholecystectomy surgery at Abdul 
Wahab Sjahranie Hospital Samarinda during July-September 2019. 
Parameters assessed in this study were Gender, diagnosis, CRP, 
ESR, age, hemoglobin, leukocytes count, platelet count, and the 
relationship between CRP and ESR value with the pericholecystic 
adhesions. Data were analyzed by SPSS version 22 for Windows. 

Results: Most of respondents were female (70.5%), followed by 
cholelithiasis (73.8%) as primary diagnosis, no Pericholecystic 
Adhesions found (68.9%), CRP level < 23 mg/dl (77.0%), and 
ESR level ≥ 11 mm/hour (78.7%). In addition, the average 
age of respondents was 48.44±10.85 years old, followed by 
the hemoglobin level (12.43±1.77 g/dL), leukocytes counts 
(9,439.67±3,719.37/µl), and platelet counts (319,295.08 ± 
90,587.59/ µl). CRP level had a significant relationship to the 
occurrence of pericholecystic Adhesion (OR: 75.400; 95%CI: 7.991-
711.441; p=0.000).
Conclusion: It can be concluded that there was a relationship 
between CRP and ESR with the occurrence of pericholecystic 
Adhesion. However, based on multivariate analysis, CRP was more 
significant compared to ESR on the occurrence of pericholecystic 
Adhesion.

Keywords: CRP, ESR, Pericholecystic Adhesion, Cholelithiasis, Cholecystectomy
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INTRODUCTION
Cholelithiasis is one of the most common diseases 
that bring patients to the emergency department 
with abdominal disorders such as epigastric pain, 
nausea, vomiting, and anorexia.1 Although the 
mortality rate of cholelithiasis is low, the economic 
burden and the impact of health on it is very 
significant for health care systems around the world 
due to high morbidity.1,2

The prevalence of cholelithiasis data in Indonesia 
is still limited. However, some studies have been 
carried out in several hospitals in Indonesia to 
determine the prevalence of cholelithiasis.3-6 A 
previous study was conducted at Santa Elisabeth 
Hospital in Medan found that the number of 
cholelithiasis in 2010 was 57 cases and 44 cases in 
2011.3 In addition, a study from Dr. Kariadi Hospital 
Semarang found that the number of cholelithiasis 
reached 102 cases in 2012.4 In Surakarta Hospital, 
the number of cholelithiasis reached 242 cases, 

counting from May 2014 to May 2015.5 Also, a 
study in Fatmawati Hospital Jakarta found that 200 
cases of cholelithiasis were obtained in 2015 - 2016.6

About 20% of people with cholelithiasis 
experience symptoms and can cause complications, 
such as cholecystitis, cholangitis, obstructive 
jaundice, and pancreatitis.2 Cholecystitis is 
inflammation of the gallbladder whereas 90% of 
cholecystitis patients are caused by cholelithiasis.7 
A previous study in Surabaya suggested that 
97.8% of cholelithiasis cause complications in the 
form of cholecystitis and 75.6% of patients with 
cholelithiasis had pericholecystic adhesions.8

Ultrasonography (USG) is a critical first step and 
examination for the diagnosis of acute cholecystitis, 
with a sensitivity of 80-100% and a specificity of 60-
100%.9 Besides that, leukocyte levels, C-Reactive 
Protein (CRP), and erythrocyte sedimentation 
rate (ESR) are also used as laboratory findings to 
support the diagnosis of acute cholecystitis.10
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