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ABSTRACT 

 
Background: Ischemia reperfusion injury (I/R) at kidney has known as the primary cause of AKI and 

the most seeing through it. Chlorogenic acid (chlorogenic acid/CGA) is one of the most common 

polyphenols in the human diet. Chlorogenic acid has an antioxidant effect, antiapoptosis, 

antiinflammation, antifobrosis. Objective: To investigate the anti-inflammatory effect of chlorogenic 

acid on the kidneys with I/R injury. Method: Twenty male mice (3 months-old). The animals were 

divided into 4 groups, Ischemia reperfusion (IR, n = 5), I/R injury given CGA dose 3.5 mg/kg/BW 

(IRCGA1, n = 5), I/R injury given CGA dose of 7 mg/kg/BW (IRCGA2, n = 5), and I/R injury given 

CGA dose 14 mg/kg/BW (IRCGA3, n = 5). The CGA was given intraperitoneally injection for 3 days. 

At the end of the examination, serum creatinine and leukocytes levels were taken from retroorbital 

venous blood. The data were analyzed by one-way ANOVA and Kruskal-Wallis statistic test (p <0.05). 

Result: The IRCGA3 group showed an increase of creatinin serum and leukocytes level compared to 

the IR group (p <0.05). Conclusion: Chlorogenic acid is known antioxidant and anti-inflammatory 

can inhibit the inflammatory response. 
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INTRODUCTION 

 

Kidney failure is a major public health problem worldwide. Kidney failure is the 

development of acute kidney injury (Bonventre & Yang, 2011) AKI incidence is increasing 

both in developed and developing countries (William et al, 1997; Yun, et al, 2012). In 

Indonesia, the incidence rate of AKI reached 17% of 15,980 patients undergoing 

hemodialysis. Ischemia reperfusion injury (I/R) at kidney has known as the primary cause of 

AKI and the most seeing through it
 
(Domitrovich,

 
et al, 2014). The extension phase of the 

reperfusion ischemic injury is characterized by two major events: continuous hypoxia and an 

inflammatory response caused by vascular endothelial cell damage. During this phase the cell 

continues to suffer injury and death, both necrosis and apoptosis (Rabb et al,  1997) 

Chlorogenic acid (chlorogenic acid/CGA) is one of the most common polyphenols in 

the human diet. Chlorogenic acid is an active substance found in many fruits and vegetables, 

including apples, blueberries, tea, coffee, potatoes. Green coffee is the main source of 

chlorogenic acid in nature (Farah, et al, 2008). Chlorogenic acid has an antioxidant effect, 
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antiapoptosis (Ji, et al, 2013), antiinflammation
 
(Chauhan, et al, 2013), antifobrosis (Shi, et al, 

2009). 

 

METHOD 

 

The subject used were 20 Swiss male mice aged three months and 30-40 grams of 

mass. The mice were housed in Laboratory of Anatomy Faculty of Medicine Universitas 

Gadjah Mada at standard room temperature and 12-h light/dark cycle. Animals were divided 

into 4 groups: IR (I/R injury, n=5), IRCGA1 (I/R injury + chlorogenic acid dose 3,5 

mg/kg/BW, n=5), IRCGA2 (I/R injury + chlorogenic acid dose 7 mg/kg/BW, n=5), and 

IRCGA3 (I/R injury + chlorogenic acid dose 14 mg/kg/BW, n=5).  

Mice were anesthetized using a solution penthobarbital 1:10 (dose 0.1mg/BW) by 

intraperitoneal injection. IR group performed the procedure in the form of an incision in the 

anterior abdomen of mice, at the midline, followed by exploration of the renal hilum and 

clamping of the renal pediculus right and left for 30 minutes. Chlorogenic acid was 

administered intra-peritoneal in the IRCGA1, IRCGA2, and IRCGA3 groups at day 1 and 

day 2 extension phases. Blood was obtained from retroorbital vein for creatinin and 

leukocytes measurement at day 3. All samples were brought to Clinical Pathology 

Laboratories Faculty of Medicine UGM for measurement. 

 

RESULT AND DISCUSSION 

 

I/R injury induced in mice caused an imbalance between the vasoconstrictor mediator 

and vasodilation in the blood vessels. Under conditions of ischemia, there will be oxygen and 

nutritional supply disruptions both locally and general, as well as disruption of waste 

substances from the kidneys (LeDorze, et al, 2009). Microvascular will experience a 

vasoconstrictive response and decreased vasodilatory response as well as increased 

endothelial damage and smooth vascular muscle cells, leukocyte-endothelial adhesion, and 

inflammation (Bonventre & Yang, 2011). Initiation phase occurs when a decrease in renal 

blood flow results in an ATP depletion. Ischemia induces temporary or permanent changes in 

structure and function with disruption of cell f-actin (Siegel, et al, 1994; Thadani, et al, 1996; 

Ashworth & Molitoris, 1999). The extension phase which is a continuation of the initiation 

phase is characterized by advanced hypoxia and an inflammatory response. This 

inflammatory response is a major characteristic of the extension phase (Sutton, et al, 2002). 

 

 
  Figure 1 Diagram of mean value of serum creatinine level. Description: IR (ischemic 

reperfusion), IRCGA1 (ischemic reperfusion + chlorogenic acid dose 3,5 mg/kg/BW), IRCGA2 

(ischemic reperfusion + chlorogenic acid dose 7 mg/kg/BW), IRCGA3 (ischemic reperfusion + 

Chlorogenic acid dose 14 mg/kg/BW). * = P <0.05 vs IR, #=p<0,05 vs IRCGA1. 

8

Advances in Health Sciences Research (AHSR), volume 2



  The results of the creatinine serum level at IR group and IR+chlorogenic acid group 

increased serum creatinine level. Significant reductions in creatinine levels in the IRCGA3 

chlorogenic acid group were compared to the IR group (p <0.05) (Fig.1). Indicators of loss of 

renal function can be detected with elevated BUN and serum creatinine (Wei & Dong, 2012). 

Creatinine is a marker of filtration because it has the properties of the unbound protein, free 

filtered and not metabolized in the kidneys. The decline of GFR in renal disease will cause 

the creatinine filtration to decrease so that serum creatinine will increase (Perrone, et al, 

1992). Increased creatinine levels in the IR model reached a maximum after 24 h of 

reperfusion and decreased to basal level after 7 days due to the recovery of renal function. 

  Chlorogenic acid inhibits the inflammatory response and increases antioxidants. The 

inflammatory response is inhibited through TLR4 also by decreasing the activity of NF-κB In 

addition, inhibition of inflammatory responses resulted from decreased expression of tumor 

necrosis factor α (TNFα) and cyclooxygenase-2 (COX-2). This attenuated cell death 

programs in the tubules. The activity in kidney can remain functionally optimal. BUN and 

creatinine levels are suppressed (Francischetti, et al, 2010). 

 

 
  Figure 2 Diagram of mean value of leukocytes level. Description: IR (ischemic 

reperfusion), IRCGA1 (ischemic reperfusion + chlorogenic acid dose 3,5 mg/kg/BW), IRCGA2 

(ischemic reperfusion + chlorogenic acid dose 7 mg/kg/BW), IRCGA3 (ischemic reperfusion + 

Chlorogenic acid dose 14 mg/kg/BW). * = P <0.05 vs IR. 

   

  The examination, the number of leukocytes from the IR group and the chlorogenic 

acid group increased the number of leukocytes. A significant decrease of leukocytes level in 

the IRCGA3 chlorogenic acid group compared with the IR group (p <0.05) (Fig.2). Ischemia-

reperfusion stimulated a systemic inflammatory response. Leukocytes have an important role 

in the inflammatory response. Leukocytes are the main blood cells involved in the 

inflammatory response, although platelets and red blood cells also participate. Neutrophils 

are the most important in the pathogenesis of inflammation. They are predominant cells in 

acute inflammation (Farah, et al,  2008; Bonventre & Yang, 2011) During ischemia, 

anaerobic metabolism occurs, with increased lactic and inorganic phosphates and decreased 

pH, adenosine triphosphate (ATP) and creatine. Recovery of blood flow (reperfusion), which 

is required for the restoration of cellular function, may aggravate existing lesions in ischemia, 

causing irreversible damage and cell death. The introduction of molecular oxygen (O2) in 

ischemic tissue produces oxygen-free radicals, greatly damaging cells that can initiate a 

systemic inflammatory systemic inflammatory reaction. This then stimulates the increase in 

neutrophils as an acute inflammatory response [Ali et al, 2007].  Chlorogenic acid is known 

to have a role in inhibiting pro-inflammatory cytokines including TNFα. The inflammatory 

response with leukocytes has attenuated. 
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CONCLUSION 

 

Ischemic reperfusion injury caused increased leukocytes as an inflammatory response 

which then modulates cell death programs. This caused kidney function will be disrupted so 

that creatinine will increase. Chlorogenic acid can be an alternative therapy. Chlorogenic acid 

is known antioxidant and anti-inflammatory can inhibit the inflammatory response by 

inhibiting the production of pro-inflammatory cytokines. 
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