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Abstract 

Chronic liver disease  refers to on-going inflammation in the liver for at least 

6 months with the  potential to progress to cirrhosis and end-stage liver 

disease .  In the present study ,  the effect of some  beverage rich in chlorogenic 

acid  on  rats suffering from chronic liver induced by carbon tetrachloride  

(CCl 4  ) was studied in  Male albino rats .  Forty-two  rats were divided into six 

groups. Group 1: negative control group (normal, fed  on basal diet), Group 

2: positive group, injected with CCl 4 ( fed on basal diet). Groups 3, 4, 5 and 6 

were injected with CCl 4  co-administered with green coffee, roasted coffee, 

green tea and black tea. The  results showed that the administration of CCl 4  

resulted in  significant increase in liver enzyme, in addition, CCl 4  disturbed 

liver  histology .  There was  a  statistically significant difference between the 

positive control group when  compared to green coffee and green tea groups  

(192.33     ± 6.83  g vs. 193.67 ± 7.50 g, respectively) in the final weight. 

Beverage  extract has a  beneficial  effect on serum  glucose, lipid profile, 

kidney, and liver function .  Histopathological  examination indicated  that 

groups administered with  green  tea, roasted coffee have  normal histological  

structure  

Keywords: Chronic liver disease   ( CLD  ,)  Carbon Tetrachloride   ( CCL 4)  ,

Chlorogenic acid (CGA) ,  green coffee, roasted coffee, green tea, 

black tea , kidney, liver function , HDL-c, LDL-c and VLDL-c . 

 

Introduction 

Nowadays  human nutrition science and medicine look at 

food not only for its function of  nourishing and satisfying human 

senses but also as tool to help people to  maintain a healthy status 

preventing the risk of many common pathologies and  thus 

reducing the costs of public healthcare. Recent evidence 

highlights that a  dietary approach that is constituted by the 

increase of fruit and vegetable as  well as the reduction of 
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alcoholic beverage and of fat-rich food consumption  also for 

patients with liver diseases may be counselled  .)1 (  

Chronic  liver disease (CLD) refers to on-going 

inflammation in the liver for at least 6  months with the potential 

to progress to cirrhosis and end-stage liver disease  .It involves a 

spectrum of conditions that includes chronic hepatitis and  

cirrhosis. The underlying etiology of CLD is diverse; common 

causes include  hepatitis B and C infection, alcohol  abuse, 

hepatotoxic drugs and non-alcoholic  steatohepatitis   (2.)  Recently, 

a major role of fats and oxidative stress has been shown in liver  

disease pathogenesis   (3)  . Liver  diseases  include a number of  

causes, such  as  parasites, infections ,  deficiency of  certain  

nutrients  ,inborn errors ,  toxic  agents ,  and malignancy .  Viral 

hepatitis is  the leading cause of liver disease  in Egypt  .)4(  Egypt  

has launched a national treatment program to provide cures for 

hepatitis C  virus-infected patients, aimed at eradicating viral 

hepatitis by 2030   (5) .  

Toxin-induced hepatic injury are caused by  certain 

antibiotic, chemotherapeutic agents, carbon tetrachloride (CCL  ,)4

thioacetamide (TAA), D-galactosamine, paracetamol, heavy 

alcohol consumption  and microbes  .)6(  CCl  4is commonly used in 

animal models to  cause hepatic fibrosis and cirrhosis  .)4(  There is 

accumulating  experimental evidence that chlorogenic acid (CGA) 

has a variety of  pharmacological actions, including anti-

inflammatory, anti-oxidative and anti-carcinogenic .)8 ()7 (  

One of the most available phenolic acid compounds in  

foods, such as coffee and tea, is CGA. Many polyphenols, 

especially CGAs, which  are considered well-known antioxidant 

agents, are isolated from coffee .  Caffeoylquinic acid  (CQA) is 

characterized as one of the main polyphenols contained in the 

coffee  abundance families of Asteraceae and Lamiaceae, which is 

commonly known as CGA and is also a quinic acid ester   (9 .)  

Dietary  and beverages play an important role in the 

prevention of chronic diseases   (10).  Coffee is the most popular 
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beverage around the  world. Coffee drinking is closely related to 

human health. Long-term research  studies show that the 

bioactivity of coffee is closely related to CGAs  ,caffeine, 

trigonelline, and coffee melanoidins    (11)  . Recently, the  generally 

beneficial effects of coffee consumption on reducing cause-

specific  and total mortality have attracted much attention. The 

increasing evidence has  reported that coffee consumption has 

protective effects on liver disease  progression and 

development (12 .)  

Tea is one of the most widely popular  beverages 

worldwide, categorized into three types, based on the level of  

fermentation, i.e., green (unfermented), oolong (partially 

fermented) and black  (fermented) tea. Interestingly, the use of tea 

extracts as dietary supplements  arises from the perception that 

some tea compounds have beneficial protective  effects against 

chronic diseases  (13) .  

 This study  aimed at  evaluating the effect of some 

beverage rich in chlorogenic acid such  as green coffee, roasted 

coffee, green tea and black tea on  serum  glucose, liver function, 

kidney function and serum lipoproteins of rats  suffering from 

chronic liver damage induced by carbon tetrachloride . 

Material and methods: 

Material 

(1) Green coffee, roasted coffee, green tea and  black tea were 

obtained from local market, Cairo government, Egypt. 

(2) Casein, vitamins, minerals, cellulose and  choline chloride 

were purchased from Sigma Company, Cairo, Egypt . 

(3) CCl  4purchased from Sigma Company  ,Egypt. The storage 

and use of CCl  4was in accordance with the  institutional 

chemical safety guidelines . 

(4) Kits used to determine serum AST, ALT, ALP  ,total 

cholesterol, triglycerides, VLDL-c, uric acid, urea nitrogen 

and glucose  were obtained from Sigma Company, Cairo, 

Egypt . 
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Methods 

Experiment design 

Forty-two  male albino rats weighing 150±10 g used in the 

present investigation. The  animals were provided by  the animal 

house colony of the  National Research Center, Dokki, Cairo, 

Egypt. Rats were housed 7 per cage with  wood shave bedding and  

were fed standard basal diet  as reported by    (14)  and water  ad 

libitum  .The experimental  protocols were approved and carried 

out according to the  local experimental ethics committee . 

All  animals  were  conditioned  at  room  temperature  at  a  

natural  photoperiod  for   1  week  before  experiment execution  ,then 

divided into two main groups as follows : 

The first main group :  (7 rats) fed on basal diet, as a 

negative control group  ( normal .) 

The second main group  :(35 rats) fed on basal diet and  

injected  with CCl  4(2mL/kg body weight), dissolved in  paraffin 

oil   (50  ,% V/V  )intraperitoneally  twice/week for 2 weeks, to 

induce chronic liver damage, according  to the method of   (15) .  

The second main group divided into five subgroups 

each  subgroup contains (7 rats) and divided as follows  :-  

The first subgroup  :rats fed on basal diet  ,as a positive 

control group . 

The second subgroup :  rats fed on basal diet and ingested 

with 2.5  mL green coffee aqueous extract   ( equivalent to 150  mg 

of CGA  )orally by gastric gavage once daily for 6 weeks, 

according to  the method of   (16) .  

The third subgroup   :rats  fed on basal diet and ingested 

with 2.5 mL  roasted  coffee  aqueous  extract   ( equivalent to 150 mg 

of CGA  )by gastric gavage  once daily for 6 weeks, according to 

the method of   (17) .  
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The  fourth  subgroup :  rats  fed on basal diet and ingested 

with 2.5 mL  green  tea  aqueous  extract   ( equivalent to 150 mg of 

CGA  )by gastric gavage  once daily for 6 weeks, according to the 

method of   (18) .  

The fifth subgroup :  rats fed on basal diet and ingested 

with 2.5  mL  black tea  aqueous  extract    ( equivalent  to 150 mg of 

CGA  )by gastric gavage once daily for 6 weeks, according to  the 

method of   (18) .  

At the end of the experimental period   (8  weeks ,)  rats 

were fasted over  night before sacrificing. Blood samples were 

collected from each rat and  centrifuged at 3000 rpm to separate 

the serum. Serum was carefully separated  and transferred into dry 

clean Eppendorf tubes and kept frozen at -20º C till analysis . 

Biochemical analysis : 

Serum Glucose  .  Serum glucose was  determination 

according to the procedure as described by  (19) .  

liver function  .Blood samples collected just before sacrifice  

from the tail veins for assessment of liver function  .Alanine  

aminotransferase (ALT) and Aspartate Aminotransferase (AST) 

activities were determined  were determined according to the 

method of    (20.)  Alkaline Phosphates (ALP) activities were 

determined according to the method of   (21.)  

Kidney function  .Urea was determined  using commercial 

kit (  Egyptian Company for Biotechnology  ,Egypt) according to  

  .)22(Serum creatinine was  determined according to the method 

reported by   (23 .)  

Serum lipoproteins  .High density  lipoprotein cholesterol 

(HDL-c) was determined using the method declared by .)24 (  Very 

low-density lipoprotein  cholesterol  (VLDL-c) and Low density of 

lipoprotein cholesterol (LDL-c) were calculated as  reported by  

(25.)  

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+analysis
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Histopathological examination : 

For histomorphology evaluation, a portion of liver tissue 

was fixed in  Bouin’s solution. Paraplast-embedded liver was 

sectioned (4μm thick) and  stained with hematoxylin and eosin (H 

and E) and Masson’s trichrome stain  .Representative 

histopathological features such as necrosis or inflammatory cell  

infiltration and fibrosis were examined under a microscope in a 

blind manner  .Intensity of necro-inflammatory lesions was graded 

as follows   :none, mild, moderate and severe, according to  the 

method illustrated by .)26(    

Statistical analysis : 

Data presented here expressed as Mean ± SD and  one-way  
analysis of variance   ( ANOVA )  was undertaken followed by a 

post-hoc LSD  (Least Significant Difference) test. A  p  value     <

0.05  considered  statistically significant. A Statistical analysis 

performed with the  Statistical Package for the Social Sciences for 

Windows (SPSS, version 17.0  ,Chicago, IL, USA )  Steel and 

Torri  ( ,.1980 .)  

Result and discussion : 

Effect of Some Beverage Rich in  Chlorogenic acid  on  

body weight gain (g) in the studied rat groups . 

On the basis of initial weight, there was no  statistically 

significant difference between the negative control group, the  

positive control group, and all treated groups   ( P . =41  )( Table 1 ).  

There was  a  statistically significant difference between the 

positive control group when  compared to green coffee group and 

green tea group    (192.33    ±6.83  g vs. 193.67 ± 7.50 g, 

respectively) in the final weight . 
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Table  (1:) Effect of Some Beverage Rich in Chlorogenic acid on 

body weight gain (g) in the studied rat groups . 

Groups initial weight (g) final weight (g) 

Cont (- )  179.67a2.73 ±   215.67a18.42 ±  

Cont  )+(  178.00a5.59 ±   210.33a3.72 ±  

Green Coffee  175.00a1.79 ±   192.33b6.83 ±  

Roasted Coffee  177.33a6.28 ±   207.67a4.93 ±  

Green Tea  176.33a1.86 ±   193.67b7.50 ±  

Black Tea  176.33a2.25 ±   204.33ab9.40 ±  

LSD  :Least significant differences (p >0.05 .)  Data  were presented as mean    standard  

deviation . 

Means with the same latter in each column are not significantly different . 

Fig ( .1 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

initial weight and final weight (grams) in all the studied rat 

groups . 

 

 

 

 

 

 

 

 

 

 

Data were presented as mean   standard  deviation . 

Con - : negative control group  ;con +: positive control group . 

Effect of Some Beverage Rich in  Chlorogenic acid  on serum 

glucose (mg/dl) and Liver  enzymes levels (u/l) in the studied 

rat groups . 
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The results shown in   ( Table   2)  indicate that  rats injected 

with CCl  4induced damage to the liver of positive control group, 

which led to increased  serum glucose level (140.00 ± 5.59 mg/dl), 

as compared to the negative control  group and other treated 

groups .  Green coffee group has pronounced effect  in lowering the 

level of serum glucose   (125.67    ±1.37.)  The positive control 

group recorded significant increase in serum  AST level, as 

compared to healthy rats (negative control group)   (24.20    ±1.29  

vs. 17.36 ± 2.23 u/l, respectively). On the  other hand, all treated 

groups recorded significant decrease in serum AST  enzyme as 

compared to the control positive group, except for black tea group  

(22.06  ±1.76  u/l .) 

There was significant difference in  the serum level of ALT 

between positive control group and all treated groups  .Green 

coffee, and green tea (10.21 ± 0.93, 11.04 ± 0.89 respectively) 

have  similar effect on serum level of ALT. There was no 

significant difference in  ALP enzyme between  the positive 

control group and the negative  control group    (209.00  ±  6.26  u/l  .)

Among  the treated groups, the lowest mean value of ALP enzyme 

was found in black tea   (203.33  ±  4.41  u/l), green tea (204.67 ± 

4.93 u/l) followed by roasted coffee (206.33 ± 5.82  u/l  .) 

The current results in concordance with    (27  ) who  reported 

that coffee consumption has  been associated with decreased levels 

of AST, ALT and ALP  .It has  been reported  that high coffee  

consumption     >(2  cups per day) was associated with a low risk of 

elevated  ALT levels by 44% and a lower risk of chronic liver 

disease compared to  non-coffee drinkers   (28  .) Moreover  ,coffee 

consumption also  had beneficial associations with renal stones 

and for liver conditions  including hepatic fibrosis, cirrhosis, 

cirrhosis mortality, and chronic liver  disease combined  (29  .)  

 (30)  suggested  that  higher coffee consumption was 

associated with lower concentrations  of log-transformed ALP, 

ALT and AST. Higher coffee consumption was associated  with 

lower odds of having elevated levels of all studied liver enzymes. 

An  inverse association between higher coffee consumption and 
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serum concentrations  of baseline liver enzymes and NAFLD risk. 

These findings suggest that habitual  consumption of coffee may 

be protective of liver health  . 

There  was a significant lowering effect of green tea intake 

on liver enzymes; ALT and  AST compared to no green tea intake. 

The authors suggested that green tea could  be added to the daily 

dietary program to improve cardiovascular status with no  possible 

risk of liver cancer. It even may have a protecting effect against  

liver cancer in the usual daily number of cups (up to 5 a day)    (31).  

Moreover, epidemiological studies have indicated that green tea 

has beneficial  effects in liver diseases. In a clinical experiment 

conducted on nine cases of  intractable chronic hepatitis C with a 

high viral load, found that combination therapy of 6 g of green tea 

powder/day and interferon/ribavirin showed 3.5-fold  efficacy 

compared with interferon/ribavirin therapy alone    (32).  A 

significant reduction in serum levels of ALT    (38  )% and AST 

(23%–34%) was observed (p    . <05  ) with black tea. the reduction  

in the level of ALT and AST observed in that study is therefore 

an indication  of the lack of damage to the liver  .)33 (    It has been  

indicated that regular consumption of  theaflavin-enriched black 

tea extract can achieve the effect of preventing  liver or kidney 

fibrosis   (34) .  

The  mechanism by which tea polyphenols produce 

antioxidant effects includes the  following processes: the increase 

in activity of antioxidant enzymes, the  inhibition of lipid 

peroxidation, the scavenging of free radicals in synergy  with other 

nutrients, and the reduction of oxidation via chelation of metal  

ions  (35 .)  
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Table  (2 :) Effect of Some Beverage Rich in Chlorogenic acid 

on serum glucose and Liver enzymes levels in the studied rat 

groups . 

Groups 
Glucose 

(mg/dl) 
AST (u/l) ALT (u/l) ALP (u/l) 

Cont  (- )  129.00 cd  ±3.90  17.36 c  ±2.23  10.12 c  ±0.94  209.00 ab  ±6.26  

Cont  )+(  140.00 a   ±5.59  24.20 a  ±1.29  16.19 a  ±1.78  212.67 a   ±1.37  

Green Coffee 125.67 d  ±1.37  17.45 c  ±3.56  10.21 c  ±0.93  209.00 ab  ±1.79  

Roasted Coffee 130.67 bc  ±1.86  20.29 bc   ±1.11  12.76 b   ±1.32  206.33 b  ±5.82  

Green Tea 133.33 b  ±2.25  18.76 c  ±2.79  11.04 c  ±0.89  204.67 b  ±4.93  

Black Tea 130.00 bc  ±1.79  22.06 ab   ±.761  14.13 b   ±0.93  203.33 b  ±4.41  

LSD  :Least significant differences (p >0.05  .) Data  were presented as mean    standard  

deviation . 

Means with the same latter in each column are not significantly different . 

ALP  :Alkaline phosphatase; AST: Aspartate aminotransferase; ALT: Alanine  

aminotransferase . 

Fig ( .2 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

glucose levels (mg/dl) in all the studied rat groups . 

 

 

 

 

 

 

 

 

 

 

 

Data were presented as mean   standard  deviation . 

Con - : negative control group  ;con +: positive control group . 
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Fig ( .3 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

AST enzyme (u/l)  in all the studied rat groups . 

 

 

 

 

 

 

 

 

Data were presented as mean   standard  deviation . 

Con -  : negative control group  ;con +: positive control group; AST: Aspartate  

aminotransferase 

Fig ( .4 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

ALT enzyme (u/l) in all the studied rat groups . 

 

 

 

 

 

 

 

 

 

Data were presented as mean   standard  deviation . 

Con -  : negative control group  ;con +: positive control group; ALT: Alanine  

aminotransferase . 
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Fig ( .5 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

ALP enzyme (u/l)  in all the studied rat groups . 

 

 

 

 

 

 

 

 

 

Data were presented as mean   standard  deviation . 

Con - : negative control group  ;con +: positive control group; ALP: Alkaline phosphatase . 

Effect  of Some Beverage Rich in  Chlorogenic acid  on  

kidney functions (mg/dl) in the studied rat groups . 

Serum urea nitrogen was significantly lower in  the control 

negative group as compared to the control positive control group  

  1.44  ±  30.50(vs. 43.20  1.99  ±  mg/dl  ,respectively). The highest 

serum urea nitrogen level  was recorded in the control positive 

group (43.20 ± 1.99 mg/dl) compared with  all other treated group. 

The highest mean value of serum creatinine level was  found in 

the positive control group (1.00 ± 0.06 mg/dl), as compared to the  

negative control group (0.69 ± 0.13 mg/dl) as well as other treated 

groups  ,except for the group treated with roasted coffee (0.90 ± 

0.24 mg/dl). There was  a significant difference in serum 

creatinine level between the positive control  group, green coffee, 

green and black tea (0.65 ± 0.10 mg/dl, 0.69 ± 0.11 vs   .0.76    ±

0.13 mg/dl, respectively.) 
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A BENEFICIAL EFFECT OF  COFFEE ON KIDNEY 

FUNCTION HAS BEEN     REPORTED BY      (36 ) .  A 

SYSTEMATIC REVIEW AND META-ANALYSIS OF  

CLINICAL STUDIES  INVESTIGATED THE  EFFECT OF 

COFFEE CONSUMPTION ON RENAL OUTCOME, 12 

STUDIES WERE INCLUDED IN THE  ANALYSIS (7 

PROSPECTIVE, 5 CROSS-SECTIONAL) INVOLVING 

505,841 SUBJECTS, 7  STUDIES SHOWED THAT COFFEE 

INTAKE WAS DOSE-DEPENDENTLY ASSOCIATED WITH 

LOWER  INCIDENT OF CHRONIC KIDNEY DISEASE 

(CKD)    (37 .)  THE ASSOCIATION BETWEEN COFFEE AND 

CKD HAS  BEEN INVESTIGATED IN   14,209  

PARTICIPANTS AGED 45 TO 64 YEARS FROM THE 

ATHEROSCLEROSIS RISK IN COMMUNITIES  (ARIC) 

STUDY, THE STUDY CONCLUDED THAT 

PARTICIPANTS WHO DRANK HIGHER AMOUNTS OF  

COFFEE HAD LOWER RISK FOR INCIDENT CKD 

(PARTICIPANTS NEVER CONSUMED COFFEE  ;  1- <2  

CUPS PER DAY; 2 - <3  CUPS PER DAY; ≥3 CUPS PER DAY)  

 )38 ) .  

These  results  are in  accordance with previous  findings   by    

(39)  who showed that tea exerts many protective effects against 

stone  formation, through the accompanying water intake, the 

action of caffeine and  the effects of components with antioxidant 

properties. Moreover, green tea had  a significantly favorable 

effect on serum urea and serum creatinine ,  green tea had 

ameliorative effects on the ibuprofen-induced  changes in the 

biochemical markers of the adult rat kidneys    (40)  . It was also  

concluded by     (41)    that the  consumption of green tea extract 

produced a significant reduction in glucose  level in diabetic rats. 

In addition, it can improve the impaired kidney  functions in 

diabetic anima  . 
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Table  (3 :) Effect of Some Beverage Rich in Chlorogenic acid 

on kidney functions in the studied rat groups . 

Groups Urea  ( Mg/dl) Creatinine  ( Mg/dl ) 

Cont  (- )  30.50 cd   ±1.44  0.69 c  ±0.13  

Cont  )+(  43.20 a  ±91.9  1.00 a  ±0.06  

Green Coffee 28.60 d   ±1.82  0.65 c  ±0.10  

Roasted Coffee 36.20 b   ±6.00  0.90 ab  ±0.24  

Green Tea 30.40 cd   ±0.95  0.69 c  ±0.11  

Black Tea 33.53 bc   ±1.12  0.76  bc  ±0.13  

 LSD  :Least significant differences (p >0.05  .) Data  were presented as mean    standard  

deviation . 

 Means with the same latter in each column are not significantly different . 

Fig ( .6 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

urea nitrogen levels (mg/dl) in all the studied rat groups . 

 

 

 

 

 

 

 

Data were presented as mean   standard  deviation . 

Con - : negative control group  ;con +: positive control group . 
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Fig ( .7 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

serum creatinine levels (mg/dl)  in all the studied rat groups . 

 

 

 

 

 

 

 

 

 

Data were presented as mean   standard  deviation . 

Con - : negative control group  ;con +: positive control group . 

Effect of Some Beverage Rich in  Chlorogenic acid  on 

serum lipid profile levels in the studied rat groups . 

As  indicated in   ( Table 4 )  , serum cholesterol (mg/dl) in all 

treated groups  decreased significantly as compared to the positive 

control group. There was a  significant difference in  serum 

triglycerides   ( mg/dl  )level  in  the positive  control group as 

compared to all treated groups  ,which indicating a  lowering effect 

of the treatment used  )42(    .found a  positive dose-dependent  

association between self-reported coffee intake and plasma 

concentration of  total-C, with the highest lipid levels seen among 

participants reported  drinking   >6 cups/day). 

Results in   ( Table 4 )  revealed a significant difference  

between the positive control group (33.67 ± 1.37) and the 

negative control  group (43.67 ± 4.03). In addition, all treated 

groups showed significant  increase in serum HDL-c as compared 

to the positive control group except for  black tea group. The 

highest serum LDL-c was found in the positive control  group 

(57.73 ± 1.62 mg/dl), which was significantly different when 
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compared to  the negative control group (36.20 ± 13.49) and when 

compared to all treated  groups. The highest serum VLDL-c was 

found in the positive control group (23.60     ±1.12  mg/dl), and that 

was significantly different compared with all type of treatment .  

Coffee consumption of ≥5 cups per week was positively  

associated with HDL-C (p=0.0442) compared with the lowest 

level   <(1 cup/week) of consumption    (43) .  

 (44 )  STUDIED THE  EFFECTS AND MOLECULAR 

MECHANISMS OF  NINGHONG BLACK TEA EXTRACT IN 

NONALCOHOLIC FATTY LIVER DISEASE OF RATS AND  

STATED THAT NINGHONG BLACK TEA EXTRACT 

RELIEVES HIGH-FAT DIET-INDUCED NAFLD, BY  

PROMOTING THE EXPRESSION OF PEROXISOME 

PROLIFERATOR-ACTIVATED RECEPTOR Α  (PPARΑ), 

WHICH IS IMPORTANT IN FATTY ACID Β-OXIDATION 

AND MICROSOMAL  TRIGLYCERIDE TRANSFER 

PROTEIN (MTP) IN LIVER TISSUE AND THEREBY 

PROMOTING FATTY  ACID Β-OXIDATION AND VLDL 

SYNTHESIS . 

 (45 )  investigated the effect of coffee on body weight, 

serum glucose, uric acid and  lipid profile levels in male albino 

Wistar rats fed on high fructose diet, the  results indicated that 

fasting serum TG and LDL-C levels were significantly  lower in 

rats treated with 284 mg/kg BW/day of coffee compared to 

fructose  control group    ( p  = 0.031  ;0.046  ) respectively. Fasting 

serum levels of  TC and HDL-C were non-significantly lower and 

higher respectively, in the treated group . 
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Table  (4 :) Effect of Some Beverage Rich in Chlorogenic acid 

on serum lipid profile levels  in the studied rat groups . 

Groups 
HDL-c 

(Mg/dl) 

LDL-c 

(Mg/dl) 

VLDL-c 

(Mg/dl) 

Cholesterol 

(Mg/dl) 

Triglycerides  

(Mg/dl ) 

Cont  (-)  43.67  a  ±4.03 36.20  b ±13.49 17.47  d ±1.19 97.33  b ±11.04 87.33  d ±5.96 

Cont  )+(  33.67  c  ±1.37 57.73  a  ±1.62 23.60  a  ±1.12 115.00 a  ±1.79 118.00 a  ±5.59 

Green 

Coffee 
42.67  ab  ±2.73 30.53  b ±4.25 19.13  bc  ±0.55 92.33  b ±2.25 95.67  bc  ±2.73 

Roasted 

Coffee 
42.33  ab  ±1.86 34.13  b ±4.12 20.20  b ±0.47 96.67  b ±2.73 101.00  b  ±2.37 

Green Tea 40.00  b ±2.37 38.33  b ±11.54 18.00  cd  ±1.71 96.33  b ±11.04 90.00  cd  ±8.53 

Black Tea 34.00  c  ±2.37 37.73  b ±3.80 19.60  b ±0.47 91.33  b ±2.73 98.00  b ± 2.37 

LSD  :Least significant differences (p  >0.05  .) Data  were presented as mean    standard 

deviation . 

  Means with the same latter in each column are not significantly different . 

  LDL-c  :Low-Density Lipoprotein  cholesterol  ;HDL-c  :High-Density Lipoprotein 

cholesterol; VLDL      : Very Low-Density Lipoprotein cholesterol. 

Fig ( .8 :) Effect of Some Beverage Rich in Chlorogenic acid  on  

HDL-c ,LDL-c and  VLDL-c  levels  ( mg/dl ) in all the studied 

rat groups . 

 

 

 

 

 

 

 

 

 

 

 

Data were presented as mean   standard deviation . 

Con -  : negative control group  ;con +: positive control group  ;HDL-c  :High-Density 

Lipoprotein cholesterol  ,LDL-c: Low-Density Lipoprotein  cholesterol  ,VLDL-c :  Very Low-

Density Lipoprotein cholesterol. 
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Fig ( .9 :) Effect of Some Beverage Rich in Chlorogenic acid  on 

total cholesterol and triglycerides levels (mg/dl) in  all the 

studied rat groups . 

 

 

 

 

 

 

 

 

 

 

 

Data were presented as mean   standard deviation . 

Con - : negative control group  ;con +: positive control group . 

Histopathological Results 

Microscopical  examination  of liver of  negative control 

group revealed  no  histopathological alteration, normal 

histological structure of the central vein  as well as portal area  .

The liver of the positive control group showed  thickening  and 

fibrosis in the Glisson’s capsule in focal manner and focal 

inflammatory  cells infiltration in between the fatty cells at the 

parenchyma  .Green tea, roasted coffee groups showed  normal  

histological structure  .kidney of roasted coffee group, showed 

normal histological structure  ( Fig  .01) .  

Conclusion : 

 Beverage  rich in chlorogenic acid such as tea and coffee 

proved its ameliorative effect  on serum glucose, lipid profile, 

liver and kidney functions  .Green tea, roasted coffee showed  

normal  histological structure. Besides, green coffee and green tea 

have better effects on body weight gain . 
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Fig (  .01 (  :) a )  liver of negative control group, showing 

normal  histological structure of the central vein and surrounding 

hepatocytes in the  penenchy (H &E X 40 .)  ( b  )liver of positive 

control group, showing  focal inflammatory cells information in 

Liver 

 

Kidney 

 

Roasted 

coffee 

Green 

tea 

Black 

tea 
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between group fat cells in hepatocytes (  H &E  X (  .)40  c  )liver of 

green coffee group, showing few  numbers y newlybile ductules 

formarien in poiralauea (H &E  X(   .)40  d  )liver of roasted coffee 

group, showing normal histological structure of  the central vein 

and surrounding hepatocytes in the parenchyma (H &E  X (  .)40  e  )

liver of green tea group, showing normal  histological structure of 

the central vein and surrounding hepatocytes in the  parenchyma 

(H &E  X(  .)40  f  )liver of black tea group  ,showing of inflammatory 

cells infiltration in portal area (H &E  X(   .)40  g  )kidney  of negative 

control group, showing normal histological structure of the 

tubules  at the corticomedullary portion (H&E X 40   .)( h  )kidney 

of positive  control group, showing focal hemorrhage in between 

the degenerated tubules at  the corticomedullary portion (H &E  X  

04  .) ( i  )kidney of  green coffee group, showing decyenencerion in 

lining tubular epithelium at the  coitex (H&E  X(  .)40  j  )kidney of 

roasted coffee group  ,showing normal histological structure (H &E  

X(  .)40  k  )kidney  of green tea group, showing focal inflammatory 

cells information in between the  tubules at the corticomedullary 

portion (H &E  X(  .)40  l  )kidney  of black tea group, showing 

decyenencerion in lining tubular epithelium of the  

corticomedullary portion (H &E X .)40  

REFERENCES : 

1- Morisco, F., Vitaglione, P ,.  Amoruso, D., Russo, B., Fogliano, V  & ,.

Caporaso, N. (2008). Foods and  liver health  .Molecular Aspects of 

Medicine  .150–144  ,)2–1(29  ,https://doi.org/10.1016/j.mam.2007 

.09.003 

2- Varghese, J., Varghese James  ,J., Karthikeyan, M., Rasalkar, K., 

Raghavan, R., Sukumaran, A., Premkumar, P  .S., Eapen, C. E  &  ,.

Jacob, M. (2020). Iron homeostasis is dysregulated, but  the iron-

hepcidin axis is functional, in chronic liver disease  .Journal of  Trace 

Elements in Medicine and Biology   ,58 ( October 2018  .)

https://doi.org/10.1016/j.jtemb.2019.126442 

3- Naga, M  &  ,.Bakr, E. S. (2015). Potential therapeutic impacts of  

phyllanthus and costus aqueous extracts on CCL4 intoxicated 

rats .Egyptian Journal of Nutrition and Health.12-1 ,)1 (10 , 

 

 

https://doi.org/10.1016/j.mam.2007%20.09.003
https://doi.org/10.1016/j.mam.2007%20.09.003
https://doi.org/10.1016/j.jtemb.2019.126442


 

http://ejos.journals.ekb.eg – Vol (10) N (35) July 2022 

Alaa Tarek Hosney 

50 

 

4- El-Karn, M. (2010). Protective Effect of Melatonin on Carbon  

Tetrachloride-induced Hepatic Fibrogenesis in Rats .Bulletin of  
Egyptian Society for Physiological Sciences.254-233 ,)1(30 , 

5- Omran, D., Alboraie, M  ,.Zayed, R. A., Wifi, M. N., Naguib, M., 

Eltabbakh, M., Abdellah, M  et al   ,.(2018  .) Towards hepatitis C virus 

elimination: Egyptian experience  ,achievements and limitations  .

World Journal of Gastroenterology   ,24 (38  ,)4330–4340  .

https://doi.org/10.3748/wjg.v24.i38.4330. 

6- Hussein, S., Abdel Aal, S  ,.Abd El-Aziem, M  & ,.EL Said, H. (2017). 

Ameliorating role of resveratrol on  biochemical changes in 

experimentallyinduced liver fibrosis in rats  .Benha  Veterinary 

Medical Journal  .223–211  ,)2(33  ,https://doi.org/10.21608/bvmj. 

2017.30469. 

7- Han, D., Chen  ,W., Gu, X., Shan, R., Zou, J., Liu, G., Shahid, M., 

Gao, J  & ,.Han, B  .)2017( .Cytoprotective effect of chlorogenic acid 

against hydrogen  peroxide-induced oxidative stress in MC3T3-E1 

cells through PI3K/Akt-mediated  Nrf2/HO-1 signaling 

pathway .Oncotarget  .14692–14680  ,)9 (8 ,https://doi.org/10.18632/ 

oncotarget.14747 . 

8- Vukelić, I  ,.Detel, D., Pučar, L. B., Potočnjak, I., Buljević, S  &  ,.

Domitrović, R  .)2018(  .Chlorogenic acid ameliorates experimental 

colitis in mice by  suppressing signaling pathways involved in 

inflammatory response and  apoptosis .Food and chemical toxicology: 

an international journal  published for the British Industrial 

Biological Research Association  .150–140  ,121 ,https://doi.org/ 

10.1016/j.fct.2018.08.061. 

9- Naveed, M., Hejazi, V., Abbas  ,M., Kamboh, A. A., Khan, G. J., 

Shumzaid, M., Ahmad, F., Babazadeh, D  ,.FangFang, X., Modarresi-

Ghazani, F., WenHua, L  &  ,.XiaoHui, Z (  .2018  .) Chlorogenic acid 

(CGA): A pharmacological review and call for further research  .

Biomedicine and Pharmacotherapy   ,97 (October 2017), 67–74  .

https://doi.org/10.1016/j.biopha.2017.10.064. 

10- Alarcon  ,C., Speisky, H. and Lissi, E. (2007). Antioxidant effect of 5-

amino salicylic  acid on coppermediated LDL oxidation  .Biol. Res .  

40:155-216 .  

11- Hu, G  .L., Wang, X., Zhang, L  & ,.Qiu, M. H., (2019). The sources 

and mechanisms  of bioactive ingredients in coffee  .Food     & function  ,

 .3126–3113 ,)6(10https://doi.org/10.1039/c9fo00288j 

12- Ergin  ,E., Tokusoglu, O  &  ,.Vural, H. (2021). Coffee toxicology, 

processing of the  coffee and liver diseases (is it a miracle of nature?) .

https://doi.org/10.3748/wjg.v24.i38.4330
https://doi.org/10.21608/bvmj.%202017.30469
https://doi.org/10.21608/bvmj.%202017.30469
https://doi.org/10.18632/%20oncotarget.14747
https://doi.org/10.18632/%20oncotarget.14747
https://doi.org/%2010.1016/j.fct.2018.08.061
https://doi.org/%2010.1016/j.fct.2018.08.061
https://doi.org/10.1016/j.biopha.2017.10.064
https://doi.org/10.1039/c9fo00288j


 

Egypt Journal for Specialized Studies - Vol (10) N (35) July 2022 51 

The Effect of Some Beverage Rich in Chlorogenic acid on Rats suffer-

ing from Chronic Liver Damage Induced by Carbon Tetrachloride 

Journal of Food  Processing and Preservation  ,n/a(n/a), e15243  .

https://doi.org/https://doi.org/10.1111/jfpp.15243 

13- Alshatwi, A. A ( .2011  .) Equivalent Inhibition of Serum and Hepatic 

Lipid Profile and Lipid Peroxidation  by Two Different Doses of 

Green Tea in Rats Fed a High Cholesterol Diet  .J. Saudi Soc. for 

Food and Nutrition  ,6(2 ,)1–15.  

14- Reeves, P., Nielsen, F., and Fahey  ,G. (1993). AIN-93 purified diets 

for laboratory rodents: Final report of the  American Institute of 

Nutrition ad hoc writing committee on the reformulation  of the AIN-

76A rodent diet  .Journal of Nutrition   ,123(11  ,)1939–1951  .

https://doi.org/10.1093/jn/123.11.1939. 

15- Jayasekhar, P., Mohanan, P  ,.and Rathinam, K. (1997). 

Hepatoprotective activity of ethyl acetate extract of  Acacia catechu  .

Indian Journal of Pharmacology  ,29(6 ,)426–428 .  

16- Farah  ,A. (2012). Coffee Constituents. In Coffee, Y.-F. Chu (Ed.)  .

https://doi.org/10.1002/9781119949893.ch2 

17- Farah A  ,de Paula Lima J. (2019). Consumption of Chlorogenic 

Acids through Coffee and  Health Implications  .Beverages   ,5(1:)11  .

https://doi.org/10.3390/beverages5010011 

18- Clifford, M.N. and Crozier, A. (2011). Phytochemicals in Teas  and 

Tisanes and their Bioavailability. In Teas, Cocoa and Coffee (eds A  .

Crozier, H. Ashihara and F. Tomás-Barbéran  .)https://doi.org/ 

10.1002/9781444347098.ch3 

19- Trinder, P. (1969). Determination of blood glucose using an oxidase-

peroxidase system with a non-carcinogenic chromogen .Journal of 
Clinical Pathology  ,22(2 ,)158–161 .

https://doi.org/10.1136/jcp.22.2.158. 

20- Reitman  ,S. and Frankel, S. (1957): A colorimetric method for the 

determination of serum  glutamic oxaloacetic and glutamic pyruvic 

transaminases. Am .J. Clin. Path  .28 ,56.  

21- Belfield  ,A. and Goldberg, D. M. (1971): Normal Ranges and 

Diagnostic Value of Serum   5' Nucleotidase and Alkaline Phosphatase 

Activities in Infancy .Arch Dis Child  ,.46:842- 846.  

22- Patton  ,C.J. and Crouch, S.R. (1977): Enzymatic colorimetric method 

to determination urea in serum. Anal Chem.,49:464. 

23- Bartels  ,H., Böhmer, M  &  ,.Heierli, C. (1972). Serum 

Kreatinibestimmung ohne  Enteiweissen [Serum creatinine 

determination without protein precipitation]  .Clinica  chimica acta; 

international journal of clinical chemistry   ,37  ,193–197  .

https://doi.org/10.1016/0009-8981(72)90432-9 . 

24- Burstein, M., Scholnick, H  .R  & ,.Morfin, R. (1970). Rapid method 

for the isolation of lipoproteins  from human serum by precipitation 

https://doi.org/https:/doi.org/10.1111/jfpp.15243
https://doi.org/10.1093/jn/123.11.1939
https://doi.org/10.1002/9781119949893.ch2
https://doi.org/10.3390/beverages5010011
https://doi.org/%2010.1002/9781444347098.ch3
https://doi.org/%2010.1002/9781444347098.ch3
https://doi.org/10.1016/0009-8981(72)90432-9


 

http://ejos.journals.ekb.eg – Vol (10) N (35) July 2022 

Alaa Tarek Hosney 

52 

with polyanions  .Journal of Lipid Research   ,11(6  ,)583–595  .

https://doi.org/10.1016/s0022-2275(20)42943-8 . 

25- Friedewald, W. T., Levy  ,R. I  &  ,.Fredrickson, D. S. (1972). 

Estimation of the concentration of  low-density lipoprotein cholesterol 

in plasma, without use of the preparative  ultracentrifuge .Clinical 

chemistry.502–499 ,)6(18 , 

26- Bedossa ,P & ,.Poynard, T. (1996). An algorithm for the grading of 

activity in chronic hepatitis C. The METAVIR Cooperative Study 

Group .Hepatology   ( Baltimore, Md ). ,24(2 ,)289–293 .

https://doi.org/10.1002/hep.510240201. 

27- Heath  ,R. D., Brahmbhatt, M., Tahan, A. C., Ibdah, J. A  & ,.Tahan, 

V ( .2017  .) Coffee: The magical bean for liver diseases  .World journal 

of hepatology  .696–689  ,)15(9  ,https://doi.org/10.4254/wjh.v9 

.i15.689. 

28- Nieber  K. (2017). The Impact of Coffee on Health  .Planta medica  ,

 .1263–1256 ,)16(83https://doi.org/10.1055/s-0043-115007 

29- Poole  ,R., Kennedy, O. J., Roderick, P., Fallowfield, J. A., Hayes, P. 

C  &  ,.Parkes, J. (2017). Coffee consumption and health: umbrella 

review of  meta-analyses of multiple health outcomes  .BMJ (Clinical 

research ed.) ,359 ,j5024 .https://doi.org/10.1136/bmj.j5024 . 

30- Meulenbeld, A., Ochoa-Rosales  ,C., Pell, J., Celis-Morales, C  &  ,.

Voortman, T. (2021). Coffee Consumption  and Liver Health: Results 

From the UK Biobank  .Current Developments in Nutrition  ,

5(Supplement_2), 1060–1060  .https://doi.org/10.1093/cdn/nzab 

053053. 

31- Li, Z  ,.Chang, L., Ren, X., Hu, Y  & ,.Chen, Z. (2021). Modulation of 

Rat Kidney  Stone Crystallization and the Relative Oxidative Stress 

Pathway by Green Tea  Polyphenol  .ACS Omega   ,6(2  ,)1725–1731  .

https://doi.org/10.1021/acsomega.0c05903 . 

32- Hayakawa  ,S., Oishi, Y., Tanabe, H., Isemura, M  &  ,.Suzuki, Y. 

(2017). Tea, Coffee  and Health Benefits. In J.-M. Mérillon     & K. G. 

Ramawat (Eds.)  ,Bioactive  Molecules in Food  (pp. 991–1047). 

Springer International Publishing.https://doi.org/10.1007/978-3-319-

78030-6_14. 

33- Opuwari, C. S  & ,.Monsees  ,T. K. (2020). In vivo effects of black tea 

on the male rat reproductive system  and functions of the kidney and 

liver .Andrologia .10–1 ,)4(52 ,https://doi.org/10.1111/and.13552. 

34- Zhan, J., Cao, H., Hu, T  ,.Shen, J., Wang, W., Wu, P., Yang, G., Ho, 

C. T  &  ,.Li, S. (2021). Efficient  Preparation of Black Tea Extract 

(BTE) with the High Content of Theaflavin  Mono- And Digallates 

and the Protective Effects of BTE on CCl4-Induced Rat  Liver and 

Renal Injury  .Journal of Agricultural and Food Chemistry   ,69(21  ,)

https://doi.org/10.1002/hep.510240201
https://doi.org/10.4254/wjh.v9%20.i15.689
https://doi.org/10.4254/wjh.v9%20.i15.689
https://doi.org/10.1055/s-0043-115007
https://doi.org/10.1136/bmj.j5024
https://doi.org/10.1093/cdn/nzab%20053053
https://doi.org/10.1093/cdn/nzab%20053053
https://doi.org/10.1021/acsomega.0c05903
https://doi.org/10.1111/and.13552


 

Egypt Journal for Specialized Studies - Vol (10) N (35) July 2022 53 

The Effect of Some Beverage Rich in Chlorogenic acid on Rats suffer-

ing from Chronic Liver Damage Induced by Carbon Tetrachloride 

 .5947–5938https://doi.org/10.1021/acs.jafc.1c01851. 

35- Yan, Z  ,.Zhong, Y., Duan, Y., Chen, Q  & ,.Li, F. (2020). Antioxidant 

mechanism of  tea polyphenols and its impact on health benefits  .

Animal nutrition   ( Zhongguo xu mu shou yi xue hui )  ,6(2  ,)115–123  .

https://doi.org/10.1016/j.aninu.2020.01.001. 

36- Kennedy, O. J., Pirastu, N  ,.Poole, R., Fallowfield, J. A., Hayes, P. 

C., Grzeszkowiak, E. J., Taal, M. W  ,.Wilson, J. F., Parkes, J  &  ,.

Roderick, P. J. (2020). Coffee Consumption and  Kidney Function: A 

Mendelian Randomization Study  .American Journal of Kidney  
Diseases .761–753 ,)5(75 ,https://doi.org/10.1053/j.ajkd.2019.08.025. 

37- Kanbay  ,M., Siriopol, D., Copur, S., Tapoi, L., Benchea, L., 

Kuwabara, M., Rossignol  ,P., Ortiz, A., Covic, A  &  ,.Afsar, B. 

(2021). Effect of Coffee Consumption  on Renal Outcome: A 

Systematic Review and Meta-Analysis of Clinical Studies  .Journal  of 

renal nutrition: the official journal of the Council on Renal Nutrition 

of  the National Kidney Foundation   ,31(1  ,)5–20  .

https://doi.org/10.1053/j.jrn.2020.08.004. 

38- Hu, E. A., Selvin, E., Grams  ,M. E., Steffen, L. M., Coresh, J  &  ,.

Rebholz, C. M. (2018). Coffee Consumption  and Incident Kidney 

Disease: Results From the Atherosclerosis Risk in  Communities 

(ARIC) Study  .American Journal of Kidney Diseases   ,72(2  ,)214–

 .222https://doi.org/10.1053/j.ajkd.2018.01.030. 

39- Barghouthy, Y., Corrales, M  ,.Doizi, S., Somani, B. K  & ,.Traxer, O. 

(2021). Tea and coffee consumption  and pathophysiology related to 

kidney stone formation: a systematic review  .World  Journal of 

Urology  .2426–2417  ,)7(39  ,https://doi.org/10.1007/s00345-020-

03466-8. 

40- Gul, A  &  ,.Baloch, M. B (  .2021  .) Protective Effect of Commercial 

Green Tea on Ibuprofen Induced Changes  in Renal Function Tests of 

Adult Rats  .2(1.)  

41- Al-Hilfy, J. H. Y (  .2012  .) Effect of Green Tea Aqueous Extract on 

Body Weight, Glucose Level, and Kidney  Functions in Diabetic Male 

Albino Rats  .Journal of Al-Nahrain University  Science   ,15(3  ,)161–

 .166https://doi.org/10.22401/jnus.15.3.22. 

42- Zhou, A  & ,.Hyppönen, E ( .2021  .) Habitual coffee intake and plasma 

lipid profile: Evidence from UK  Biobank  .Clinical Nutrition   ,40(6  ,)

 .4413–4404https://doi.org/10.1016/j.clnu.2020.12.042. 

43- Chang, H. C., Nfor, O. N., Ho  ,C. C., Chen, P. H., Kung, Y. Y., Hsu, 

S. Y., Tantoh, D. M., Liaw, Y. C., Hsieh ,C. F  & ,.Liaw, Y. P. (2020). 

Changes in high-density lipoprotein  cholesterol levels in relation to 

coffee consumption among taiwanese adults  .Journal  of 

Multidisciplinary Healthcare  .1432–1427  ,13  ,https://doi.org/ 

https://doi.org/10.1021/acs.jafc.1c01851
https://doi.org/10.1016/j.aninu.2020.01.001
https://doi.org/10.1053/j.ajkd.2019.08.025
https://doi.org/10.1053/j.jrn.2020.08.004
https://doi.org/10.1053/j.ajkd.2018.01.030
https://doi.org/10.1007/s00345-020-03466-8
https://doi.org/10.1007/s00345-020-03466-8
https://doi.org/10.22401/jnus.15.3.22
https://doi.org/10.1016/j.clnu.2020.12.042
https://doi.org/%2010.2147/JMDH.S276395


 

http://ejos.journals.ekb.eg – Vol (10) N (35) July 2022 

Alaa Tarek Hosney 

54 

10.2147/JMDH.S276395. 

44- Shen  ,Y., Xiao, X., Wu, K., Wang, Y., Yuan, Y., Liu, J., Sun, S  & ,.

Liu, J ( .2020  .) Effects and molecular mechanisms of Ninghong black 

tea extract in nonalcoholic  fatty liver disease of rats  .Journal of food 

science  .807–800 ,)3(85 ,https://doi.org/10.1111/1750-3841.14846. 

45- Feyisa  ,T.O., Melka, D.S., Menon, M  .et al ,.  (2019  ) Investigation of 

the effect  of coffee on body weight, serum glucose, uric acid and 

lipid profile levels in male albino Wistar rats feeding on high-fructose 

diet  .Lab Anim Res  .29  ,35  https://doi.org/10.1186/s42826-019-0024-

y. 

 

 

 

https://doi.org/%2010.2147/JMDH.S276395
https://doi.org/10.1111/1750-3841.14846
https://doi.org/10.1186/s42826-019-0024-y
https://doi.org/10.1186/s42826-019-0024-y

