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Abstract

The study's objective is to determine the
therapeutic effects of specific plant herbs on rats
that have liver impairment due to carbon
tetrachloride injection. The study examined the
influence of milk thistle, chicory and their
combination in different ratios (1:1, 2:1 and 1:2)
on hepatic rats, 42 male albino rats were
segregated into 7 groups and administered with
carbon tetra chloride (CCls) to induce hepatic
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injury. Biological and biochemical variations were
observed, Liver functions include Alanine
aminotransferase (ALT), Aspartate
aminotransferase (AST), Oxidative enzyme (SOD)
and (CAT) were measured. The treated groups
showed the functions of liver and kidney are
reduced, when given a 5% combination of milk
thistle and chicory (1:2), with significant
differences (P<0.05) observed.

In conclusion, the hepatic rats fed a 5% milk
thistle and chicory (1:2) powder experienced
improved liver function, oxidative enzymes and
renal functions.

Keywords: Milk thistle, chicory, liver functions,
carbon tetrachloride injection (CCL.4)
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Introduction
The liver is a significant bodily organ involved in
hormone formation, serum protein production, cholesterol
synthesis, enzyme production, and detoxification as
alcohol (1). It has been established that oxidative stress

contributes to the development of liver diseases. The
toxic effect of Free radicals leads to damage of the liver
(2).

Carbon tetrachloride is a hepatotoxic compound
that can damage the liver and is transformed into reactive
metabolites (free radicals) by cytochrome P450 (3).

Medicinal plants containing terpenes alkaloids, and
glycoside flavonoids for treating liver disorders are
utilized (4). The therapeutic potential of Milk Thistle
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(Silybum marianum) is attributed to the presence of
silybin, which has significant biological effects due to its
antioxidant and anti-inflammatory properties (5).

Chicory (Cichorium intybus) is a plant with
medicinal significance due to its phytochemical contents,
in the root (6). Chicory has anti-testicular toxicity,
antioxidant, diuretic, and immune-modulatory properties
(7). The uses of Cichorium intybus extract to reduce liver
damage, enhance antioxidant activity, and alleviate liver
disease (8). Therefore, our investigation aimed to
determine the therapeutic impact of certain plant herbs
(Chicory and Milk Thistle) on rats with impaired liver
function following carbon tetrachloride injection (CCL.,).
Material and methods
Materials

The source of dried milk thistle and chicory was an
herbalist at an Herbal shop in Menoufia Governorate,
Egypt. As for choline chloride, casein, cellulose powder,
and kits such as ALT, AST, SOD, CAT, urea, Uric acid
and creatinine from The Al- Gomhoria Company for
Trading.

Experimental animals

42 male albino rats were acquired from the Ministry of
Health in Cairo. The rats had an average weight of
140+10 g. This study was Ethically Approved by the
Scientific Research Ethics Committee (Animal Care and
Use), Menoufia University. Approval No. #12-SREC-07-
2019.
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Methods

The dried milk thistle and chicory powder were
ground using the Drying device in the Agriculture
Faculty, University.

The induction of liver experimental.

Rats were administered with a fresh mixture of
equal volumes of paraffin oil and CCl,; by three
intraperitoneal injections (IP) at doses of 0.2 ml/100 ¢
body weight as the CCl,-treated control (9).
Experimental design: -

Carbon tetrachloride CCl; was injected twice a

week for two weeks to induced liver fibrosis and
hepatotoxicity in rats. The study used 42 male adult
albino rats weighing (140+10g). All rats are given (casein
diet) as per. For adaptation. the rats were fed a casein
diet, then after the week had passed the rats were divided
into 8 groups, each group containing 6 rats, Group 1 was
a negative control, consuming a basal diet. Group 2 was a
positive control, consuming a basal diet. Group 3
received a basal diet with 5% milk thistle powder, and
Group 4 received a basal diet with 5% chicory powder.
Group (5): fed on basal diet and 5% mixture (1:1) of milk
thistle and chicory.
Group (6) was given a basal diet with a 5% mixture of
milk thistle and chicory in a ratio of 2:1, while Group (7)
was given the same diet but with a 5% mixture in a ratio
of 1:2. The rats were observed for 28 days and then
weighed and blood samples were taken. According to
Dong et al. (10).
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Blood sampling
Liver Function:

Rats were fasted and sacrificed after a 28-day
experiment. Blood samples were taken and serum was
separated using centrifugation (11). Determination of
serum alanine aminotransferase (ALT), and serum
aspartate aminotransferase (AST) was carried out
according to the method of Bergmeyer (12). The activity
of SOD was evaluated with a SOD detection Kkit
according to the method described by Arkel et al. (13),
and the technique of Kim et al. (14) was used to measure
the tissue catalase (CAT) activity.

Kidney Function:

Kidney function was determined using the
enzymatic method serum urea was measured (15). Serum
uric acid was measured calorimetrically following the
method of Patton and Crouch (16). The kinetic method
was used to measure creatinine (17).

Statistical analysis

The data were analyzed using a completely
randomized factorial design (18). Differences between
treatments of (P<0.05) were considered significant using
Costat Program. Biological results were analyzed by On
Way ANOVA (19).

Y.



YoV¢ Jyugé(03Jdaﬂ)émﬂ‘ 2L§=J#J\3§g)in cJﬂlJ aﬁadai\aiqpnl\

Results and discussion

1- Liver function enzyme levels in rats were affected
by a diet supplemented with a mixture of milk thistle
and chicory.

Data given in Table (1) showed the changes in liver
functions, specifically ALT and AST enzyme levels, in
hepatic rats fed a diet supplemented with a mixture of
milk thistle and chicory. The results showed that the ALT
enzyme level in the liver of the positive control group
was significantly higher compared to the negative control
group, with a statistically significant difference. The
mean values were 279.33 U/L and 119 UJ/L, respectively.
Conversely, among the treated groups, the highest ALT
liver enzyme level was observed in group G3, while the
lowest level was recorded in group G7, with a significant
difference (P<0.05). The mean values were 219.00 U/L
and 138.66 U/L, respectively.

The highest level of the AST liver enzyme among
the treated groups was recorded for G3, while the lowest
level was observed for G7, with significant differences
(P<0.05). The mean values were 48.33 and 28.66 UJ/L,
respectively. Our findings support the assertions made by
(20).

Liver function (ALT and AST) changes in hepatic
rats fed a diet supplemented with milk thistle and chicory
mixture (21). It has been demonstrated that the chicory
root extract may have hepatoprotective effects against
CCl4. This rustle agrees with (22) who reported that

chicory plant leaves could be considered a powerful
Y1)
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nutraceutical therapeutic agent for the treatment of
hepatotoxicity induced by CCl4 in rats. All
concentrations used in this study caused improvement in
hepatotoxicity in rats (23).

Table (1): Changes in liver functions enzyme level of
hepatic rats fed diet supplemented with a mixture of
milk thistle and chicory

Variable ALT AST
Groups (U/L) (U/L)

G1C () 119.00 +5.29 || 21.66 4+2.51
G2C(+) 279.33 %+ 32.95|| 74.00%+8.18
G3(5% Milk thistle) 219.00 °+ 60 | 48.33°+3.05

G4 (5% Chicory) 142.00 “+6.50 || 34.66 ©+1.52
|| G5 (5% mixture milk thistle+ chicory) (1:1) | 162.66 °+ 2.08 || 44.00°+4.35 |

G6 (5% mixture milk thistle+ chicory) (2:1) 152.33 %+3.05 || 46.33 "+6.42
G7 (5% Mixture milk thistle+ chicory) (1:2) 138.66 ©+2.51 [l 28.66 “+2.51

LSD (P<0.05) 24.655 7.463

ALT=Alanine Aminotransferase.

AST=Aspartate Aminotransferase

Each value is expressed as mean = standard deviation (n
= 3). Means denoted by the same letters within the same
row are not significantly different at P<0.05.

2- Changes in oxidative enzyme level of hepatic rats
fed diet supplemented with a mixture of milk thistle
and chicory.

The data presented in Table (2) illustrate the
changes in oxidative enzyme levels (SOD and CAT) in
hepatic rats fed a diet supplemented with a mixture of
milk thistle and chicory. The results indicated that the
SOD level in the positive control group was significantly
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lower than in the negative control group (P<0.05). The
mean values were 46.66 u/mg and 64.33 u/mg,
respectively.

Conversely, among the treated groups, the highest
SOD level was observed in G6, while the lowest SOD
level was recorded in G3, with a significant difference
(P<0.05). The mean values were 57.66 U/mg and 49.33
U/mg, respectively. These results agree with (24). who
showed the potential effect of milk thistle on liver
disorders induced by carbon tetrachloride.

Regarding the CAT enzyme level, the positive
control group had a significantly lower value compared to
the negative control group (P<0.05). The mean values
were 605.33 U/mg and 690.33 U/mg, respectively. Our
results agree with (25) who noted that dietary
antioxidants (silymarin) improve CCl, hepatotoxicity in
rats.

The highest CAT level was observed in G4, while
the lowest level was recorded in G6, with a significant
difference (P<0.05). The mean values were 664.66 U/mg
and 616.33 U/mg, respectively. These findings concur
with those of (26) who showed that CCl, is linked to
lower SOD and catalase activity. It was observed that the
antioxidant activities of SOD and catalase were lower in
Group G2 compared to the control group. Additionally,
the serum ALT and AST levels of rats treated with CCl4
were found to have significantly increased. This rustle
agrees with (27), who noted that CCl4 is linked to lower
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SOD. the fall in antioxidant activity are signs of oxidative
stress brought on by CCl,.

Data in Table (2) It has been analyzed the impact
of milk thistle and chicory on oxidative enzymes in rats.
Results showed significant differences in SOD levels
between control positive and negative groups with mean
values of 46.66 and 64.33 U/mg, respectively.

The treated group G6 recorded the highest SOD level and
G3 had the lowest. The control positive group had lower
CAT enzyme levels than the control negative group, with
significant differences.

The highest CAT of treated groups was recorded for G4.
while the lowest CAT was recorded for G6. This result
agrees with (28) who noted the effects of silymarin on the
resolution of liver fibrosis induced by (CCL,) in rats.
Table (2): Changes in oxidative enzyme level of
hepatic rats fed diet supplemented with a mixture of
milk thistle and chicory.

Variable SOD CAT
Groups (u/mg) (u/mg)

G1C () 64.33+4.16* |[690.33+10.062
G2C (%) 46.66°+2.51 || 605.3373.51
G3(5% Milk thistle) 49.33%+057 || 646.66°+2.88

G4 (5% Chicory) 50.669:0.57 || 664.66°5.03
G5 (5% mixture milk thistle+ Chicory) (1:1) 52.33%+1.52 [l 634.339 +4.04
G6 (5% mixture milk thistle+ chicory) (2:1) 57.66°+0.57 [ 616.33%1.52
G7 (5% Mixture milk thistle+ chicory) (1:2) 55.00+1.0 J| 626.66%5.13

LSD (P<0.05)
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SOD=Superoxide dismutase

CAT=Catalase

Each value is expressed as mean * standard deviation (n
= 3). Means denoted by the same letters within the same
row are not significantly different at P<0.05.

3- The changes in kidney function (urea, uric acid,
and creatinine levels) in hepatic rats fed a diet
supplemented with a mixture of milk thistle and
chicory.

Data presented in Table (3) show the changes in
kidney function (urea, uric acid, and creatinine levels) in
hepatic rats fed a diet supplemented with a mixture of
milk thistle and chicory were observed. The data
indicated that the urea level in the positive control group
was significantly higher compared to the negative control
group (P<0.05).

The mean urea levels were 55 mg/dl for the
positive control group and 23.66 mg/dl for the negative
control group. Conversely, among the treated groups, the
highest urea level was observed in G3, while the lowest
was recorded in G7, with significant differences
(P<0.05). The mean values were 38.33 mg/dl and 27.00
mg/dl, respectively.

It is noteworthy that the uric acid level in the
positive control group was significantly higher than in the
negative control group, with mean values of 4.55 mg/di
and 2.50 mg/dl, respectively.

Among the treated groups, the highest uric acid

level was observed in G3, while the lowest level was
Yo
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recorded in G4, both showing significant differences. The
most favorable results were seen in G4 (5% chicory),
with a mean uric acid level of 2.96 mg/dl.

Regarding creatinine levels, the positive control
group had a significantly higher value compared to the
negative control group.

(P<0.05), with mean values of 0.79 mg/dl and 0.34 mg/dl,
respectively.

Among the treated groups, the highest creatinine level
was observed in G3, with a mean value of 0.61+0.01
mg/dl, respectively.

Our results agree with (29), they indicated that
increased serum creatinine and urea levels may reflect
renal dysfunction.

It has been proposed that silymarin increases cell
replication by 30%, a property attributed to two key
components: silybin and silychristin.

Also, our results agree with (30). The study
presented in Table (3) displays alterations in kidney
function levels of rats fed a diet supplemented with a
mixture of milk thistle and chicory. The group treated
with the supplement had the highest urea level, as
observed in G3.
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Table (3): Changes in creatinine level of hepatic rats
fed diet supplemented with a mixture of milk thistle
and chicory
Urea Uric aC|d Creatmme
mg/dl mg/dl mg/dl
G1C () 23.66°:3.21 || 2.80°+0.08 || 0.34%+0.04
55.00%:6.08 || 4.41%:0.33 || 0.79%:0.09 |

|| G3(5% Milk thistle) 38.33%:1.52 || 3.867+0.22 | 0.61°+0.01 |
G4 (5% Chicory) 33.00+1.0 || 2.96%+0.02 || 0.43%%+0.04
G5 (5% mixture milk thistle+
Chicory) (1:1)
G6 (5% mixture milk thistle+
chicory) (2:1)

G7 (5% Mixture milk thistle+
chicory) (1:2)

Ur=Uric acid
Each value is expressed as mean + standard deviation (n
= 3). Means denoted by the same letters within the same
row are not significantly different at P<0.05.
Conclusion

Rats suffering from liver problems exhibited
improved health after receiving a mixture of 5% milk
thistle and chicory in a 1:2 powder ratio, which improved
liver and kidney functions, and oxidative enzymes.
References

35.00°+1.0 Jf 3.51°+0. 32 Jf 0.53%+0.01

34.33+£0.57 Jf 3.26°+0.03 J| 0.52°+0.05

27.00+2.0 [l 3.07%+0.11 Jf 0.50°°+0.05

1. Ozougwu, (2017); Physiology of the liver.
International Journal of Research in Pharmacy and
Biosciences.

yiy



YoV¢ Jyugé(03Jdaﬂ)émﬂ‘ 2L§=J#J\3§g)in cJﬂlJ aﬁadai\aiqpnl\

2. Vrba, J. and Modriansky, M. (2002); Oxidative burst
of Kupffer cells: target for liver injury treatment.
Biomed Pap-Palacky Univ Olomouc.

3. Al-Harbi, N.O.; Imam, F.; Nadeem, A.; Al-Harbi,
M.M.; Igbal, M. and Ahmad, S.F. (2014); Carbon
tetrachloride-induced hepatotoxicity in rat is reversed
by treatment with riboflavin. Int. Immunopharmacol.

4. Hussain, A.; Ali, A.A.; Sultan Ayaz, S.; Akram, M.
(2021); Hepatoprotective effects of various medicinal
plants: A  systematic review. Journal of
Pharmacognosy and Phytochemistry.

5. Fraschini, F.; Demartini, G. and Esposti, D. (2002);
Pharmacology of Silymarin. Clin Drug Invest. 22
(1): 1-7.

6. Federico, A.; Dallio, M. and Loguercio, (20+Y);
Silymarin/Silybin ~ and  chronic  Fraschini
Pharmacology of Silymarin. Clin Drug Invest.

7. Federico, A.; Dallio, M. and Loguercio, C. (20'V);
Silymarin/Silybin and chronic liver disease .

8. Marceddu, R.; Dinolfo, L.; Carrubba, A. and
Sarno, M. (2022); Milk  Thistle (Silybum
Marianum, L.) as a Novel Multipurpose Crop for
Agriculture in Marginal Environments: A Review.
Agronomy.

9. Rong, Xu,R.; Qiu,S.; Zhang, J.;Liu, X. et
al. (2022); Silibinin  schiff base derivatives
counteract CCl4-induced acute liver injury by

YA


https://pubmed.ncbi.nlm.nih.gov/?term=Xu+R&cauthor_id=35601675
https://pubmed.ncbi.nlm.nih.gov/?term=Qiu+S&cauthor_id=35601675
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+J&cauthor_id=35601675
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+X&cauthor_id=35601675

YoV¢ Jyugé(03Jdaﬂ)émﬂ‘ 2L§=J#J\3§g)in cJﬂlJ aﬁadai\aiqpnl\

enhancing anti-Inflammatory and antiapoptotic
bioactivities. Drug. Des. Devel.

10.Dong, C. Z.; Jun, X. L.; Rui, C.; Wei, H. Y.; Xiu,
M. Z.; Shu, N.L. and Peng, X. (2005); Bone
marrow derived mesenchymal stem cells protect
against experimental liver fibrosis in rats.

11.AIN, (1993); American institute of nutrition
purified diet for laboratory Rodent

12.Bergmeyer, H. (1980). IFCC methods for the
measurement of catalytic concentrations of
enzymes.Clinica chimica Acta, 105(1),147-154

13.Arkel, R.; Van Vergauwen, J.; Sevenieretal, R.
and Sinkfiling, S. (2012); Metabolizing enzymes
and carbohydrate status in field grown chicory
(Cichorium intybus, L.), Journal of Plant
Physiology.

14.Kim, J.; Kim, M.; Lee, J. and Woo, K. (2021);
Hepatoprotective effects of the Cichorium intybus
root extract against alcohol-induced liver injury in
experimental rats. Evidence-Based Complementary
and Alternative Medicine.

15.Aebi, H. (1984): Catalase in vitro. Methods
Enzymol.

16.Patton, C.J. and Crouch, S.R.(1977); Enzymatic
determination of urea. 49: 464-469.

17.Henry, R.J. (1974); Clinical Chemist: Principles
and Techniques, 2nd Edition, Hagerstoun (MD),
Harcer, ROW, 882.

Y14



Y~Y2HA(0‘9M‘)AN‘ aﬁ;ﬂ‘aﬂeﬂ‘cww‘w‘

18.SAS (1988): SAS Users Guide: Statistics version 5
Ed., SAS. Institute Inc ., Cary N.C.

19.Tabassum, N..; Qazi, M.A.; Shah, A. and Shah,
M.Y.  (2010); Curative potential of  kashni
(cichorium intybus linn.) extract against carbon
tetrachloride induced hepatocellular damage in rats.
Pharmacology online, (2).

20.Nagwa Abdallah Ismail, Sawsan H. Okasha, Anil
Dhawan, Azza M.O. Abdel Rahman, Nehal Abde
Hamid, Oifat Shaker, (Y:)Y); published by
Advanced in Bioscience and Biotechnology,
Glutathione peroxidase superoxide dismutase and
catalase activities in children with chronic hepatitis

21.Schermer, A. (1967); The Blood Morphology of
Laboratory Animal. Longmans, Printed in Great
Britain, Green and Co. Ltd.

22.Barham, D. and Trinder, P. (1972); Determination
of uric acid. Analyst.

23.Puhlmann, M.L. and Hanaa, Badran. (2021); Back
to the roots: Revisiting the use of the fiber rich
Cichorium intybus, L. taproots. Adv. Nutr.

24.Chang, B.Y.; Jung, Y.S.; Yoon, C.S. and Oh, J.S.
(2017); Fraxin  prevents chemically induced
hepatotoxicity by reducing oxidative
Stress. Molecules.

25.Tarek M Abd EL-Rahman , Mohamed El-Saadany,
Zeinab Shable Hashkyl. (2015); The use of dietary

Vv



YoV¢ Jyugé(03Jdaﬂ)émﬂ‘ 2L§=J#J\3§g)in cJﬂlJ aﬁadai\aiqpnl\

antioxidants to improve on Ccl4 hepatotoxicity
rats. Journal of Home Economics Volume 25
Number (2)

26.Lee, H.Y.; Lee, G.H.; Yoon, Y. and Chae, H.J.
(2019); ulmoides Extract (ILF-RE) protects against
chronic CCls-Induced liver damage by enhancing
antioxidation. Nutrients.

27.Hanaa, B., Naglaa, B. and Yousif, E. (2021);
potential effect of milk thistle on liver disorders
induced by carbon tetrachloride. MKAS 157183.
Journal of Home Economics.

28.Tsai, J. H.; Liu, J.Y.;Wu TT, HO pc, Huang CY,
Shyu, J.C Hsieh YSTsai CC, Liu YC.; (2008);
effects of silymarin on the resolution of liver
fibrosis induced by (CCL4) in rats.

29.Amal Nasef, (2018); Study the effect of chicory
leaves powder on some biochemical of
Hepatotoxicity induced by Ccl4 in Rats Journal of
Home Economics.

30.Reeves, P.G.; Nielsen, F.H. and Fahmy, G.C.
(1993); Reported of the American Institute of
Nutrition adhocwriling committee on the
reformulation of the AIN -76 a Rodent diet. Journal
Nutrition.

\RAA



