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Abstract

Background: Ethanol is a natural product of plant fermentation. It is used as an antibacterial sub-
stance, food addictive, and alcoholic beverages. Excessive consumption of ethanol can lead to
degenerative effects in many organs. Aim: To compare between the effect of zinc and chicory
(Cichorium intybus) as protective agents in alcohol-induced liver damage. Material and Methods:
Forty male albino rats (150-200g) were divided into four groups (10 rats each):group1(control
group), group 2:rats were treated with 1ml /kg/BW of 70% ethanol orally by stomach gavage,
group 3: rats were treated with 1ml/kg/BW of 70% ethanol and 5 mg/kg/day of zinc sulfate orally
by stomach gavage for and, group 4: rats treated with 1ml/kg/BW of 70% ethanol orally by stom-
ach gavage and chicory within the diet for consecutive 5 days. The animals will be anesthetized
and subjected to intracardiac normal saline 0.97% NaCl. Liver specimens were extracted for further
processing. Results: vasodilatation in portal vein congestion of the hepatic sinusoids and degen-
erative changes of the hepatocytes. In group Ill, there was no inflammatory signs, but more dam-
age was detected in hepatic parenchyma. Chicory treated samples had no signs of inflammation.
hepatic parenchyma had a mild degree of degeneration. Conclusion: excessive consumption of
alcohol lead to acute liver damage and both zinc and chicory had a protective role in decreasing
signs of liver damage, but chicory was more protective than zinc in the preservation of liver tissue
against damage.
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Introduction

Ethanol consumption in excess exert mul-
tiple adverse health effect mostly liver
damage, as Ethanol is primarily eliminated
by the liver(). Most of heavy ethanol drink-
ing patients develop irreversible liver in-
jury®, Inflammatory mediators such as

*Corresponding Author: mahaabdelbaki6 @gmail.com

TNF-alpha, Interleukin 6 and Interleukin 8
as well as oxidative stress, lipid peroxida-
tion, and acetaldehyde toxicity play an es-
sential role in liver injury and induction of
apoptosis and liver fibrosis®). Zinc is a po-
tent cytoprotective agent as stabilizes and
protects different molecules including pro-
teins, DNA and microtubules against
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oxidation and degradation®-Chicory, a
member of the Asteraceae family, is a well-
known herb possessing various biological
activities. It was grown by ancient Egyp-
tians as a medicinal plant, vegetable crop,
and animal feed® Chicory root extract
have several biological role such as antimi-
crobial(®), antihyperglycemic(?), immunosti-
mulant®,  antitoxic®,  anti-inflamma-
tory("®), and tumor-inhibitory activities(".

Material and Methods

Chemicals:

Fresh chicory roots were obtained from
the farm and crushed to fine pieces, then
mixed with distilled water 15 mg/100 ml for
50 minutes at 70°C with continuous stirring
and then filtered®- Zinc sulfate was ob-
tained from El- Gomhouria Company for
Trading Chemicals and Medical Appliances.

Experimental design:

Forty male albino rats of local strain
weighting 150-200 g. were obtained from
animal house of South Valley University
(Qena, Egypt). All rats were fed on bal-
anced diet and water and allowed to be ac-
climatized for 10 days before the beginning
of the experiment. The animals were
housed in metal cages (10 in each group)
and maintained under prevailing atmos-
pheric conditions with continuous cleaning
and observation. The rats were divided
into four groups: Group 1: control group
(normal rats without treatment). Group 2:
rats treated with 1ml /kg/bw of 70% ethanol
orally by stomach gavage for consecutive 5
days. Group 3: rats treated with 1ml/kg/bw
of 70% ethanol and 5 mg/kg/day of zinc sul-
fate orally by stomach gavage for consecu-
tive 5 days. Group 4: rats treated with
1ml/kg/bw of 70% ethanol orally by stomach
gavage for consecutive 5 days and was
given chicory within diet. The animals were
anaesthetized by ether inhalation then
subjected to an intracardiac perfusion of
normal saline 0.9% Nacl. Liver specimens

were extracted from the different groups
of the control and treated animals. The
specimens were put in a suitable fixative
solution for further processing.

Histological techniques:

The liver specimens were be processed for
each of the following methods: Semi-thin
sections that will be stained with Toludine
blue and examined by light microscopy as
previously described(3). Ultra-thin sections
that will be stained with Uranyl acetate and
Lead citrate then examined by transmis-
sion electron microscope():

Presentation of data:

Data was presented in the form of light and
electron photomicrographs comparing the
treated specimens with the control group.
The transverse diameter of each nucleus
was measured in at least 5 hepatocytes in
5 slides in 5 different animals or rats. The
determination of the minimal diameter”
and the determination of the number of
the hepatocytes within individual measure-
ment objects are two of the many se-
lectable built-in morphometric measure-
ment parameters in professional image
analysis programs.

Statistical analysis

Data were analyzed by SPSS software ver-
sion 23. Mean, and standard deviation
were used as appropriate. ANOVA (Analy-
sis of Variance) test was used to compare
the means of variables between different
groups. P value of < 0.05 was considered
significant, while p< 0.01 and p<0.001 were
considered as moderately significant, and
highly significant, respectively.

Results

In group |, there was a normal architecture
of the liver tissue as the hepatocytes were
polygonal in shape and radiating from the
central vein and cords of the hepatocytes
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were separated with blood sinusoids (Fig-
ure 1), normal appearance of hepatocyte
with normal nucleus ,normal rough endo-
plasmic reticulum and normal mitochon-
dria (Figure 5). Vascular changes and de-
generative changes occurred in liver
treated with alcohol. Vascular changes in

cluded vasodilatation and hyperemia of
the portal vein and their branches (Figure
2A), hyperemia and congestion of the cen-
tral artery branches (Figure 2B), dilatation
and congestion of the hepatic sinusoids
(Figure 2D, E) and dilatation of the portal
vein which neutrophils circulated (Fig 2G).

Figure 1: control group: photomicrograph of a cross sec-
tion of liver of group | showing normal architecture of liver
tissue as hepatocytes are polygonal (arrow) in shape radi-
ating from central vein (c ) and cords of hepatocytes are
separated with blood sinusoids(s). Toulidine blue x 1000

Hepatocytes exhibited signs of degenera-
tion such as vacuolation of the hepato-
cytes (Figure 2B, D, E) and fatty degenera-
tion (Figure 2C). Kupffer cells were en-
larged and acquired highly vacuolated cy-
toplasm (Figure 2F). By TEM, degenerated
hepatocytes had shrunken nuclei and con-
densed chromatin compared with the eu-
chromatic nuclei (Figure 6A). Some
hepatocytes exhibited nuclear shrinkage,
pyknosis, chromatin condensation and hy-
alinization (Figure 6B). Degenerated
hepatocytes also exhibited mitochondria
hyalinization and autophagic vesicles

(Figure 6C). Neutrophils were identified in
the blood sinusoids (Figure 6A) and the in-
terstitial tissue (Figure 6D) and the portal
vein branches (Figure 6F). Numerous baso-
philes migrated through smooth muscle fi-
bers of the tunica media the hepatic arte-
rial branches (Figure 6E). Liver responded
to zinc administration and underwent mild
improvement that had no inflammatory
signs, but more damage was detected in
hepatic parenchyma. Degenerative
changes of moderate to severe degrees as
varying the intensity of hepatocytes vacu-
olation (Figure 3A-D, F).
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Figure 2: Vascular changes and degenerative changes indicate acute alcoholic hepatitis: A: vasodilatation
and hyperemia of the portal vein and their branches (P). B: Hyperemia and congestion of the central artery
branches (C) and extensive vacuolation (V) of the hepatocytes. C: hepatocytes undergo fatty degeneration.
Note lipid droplets (arrowheads). D, E: dilatation and congestion of the hepatic sinusoids. Extensive vacuo-
lation (V) of the hepatocytes. F: activation of the Kupffer cells (arrowhead) which were enlarged and had
vacuolar cytoplasm. G: Dilatation of the portal vein which contained neutrophils

Aggregation of the Perivascular Kupffer
cells was observed around the central vein
(Figure 3D) and hepatic sinusoids (Figure
3F). Kupffer cells were enlarged and exhib-
ited vacuolar cytoplasm (Figure 3E). Vascu-
lar changes were limited to dilatation and
congestion of the hepatic sinusoids in (Fig-
ure 3C). The ultrastructure features

revealed hepatocytes damage extended to
extensive vacuolation, chromatin disinte-
gration, mitochondria degradation, de-
struction of the microvilli (Figure 7 A, B).
Vesicle-rich Kupffer cells was numerous be-
tween hepatocytes (Figure 7C). Chicory
had a potential role to maintain hepatic pa-
renchyma against alcohol-related injury.
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Chicory treated samples had no signs of in-
flammation. hepatic parenchyma mostly
exhibited mild degree of degeneration
that hepatocytes exhibited few vacuoles
at the intermediate zone (Figure 4A), at
the peripheral zone or the periportal zone
(Figure 4B) and at the centro-lobular zone
(Figure 4C). Chicory might retain the micro-
structure of hepatocytes at other areas in

the peripheral zone around the portal area
(Figure 4C). However, the ultrastructure
picture evident that chicory-maintained
hepatocytes organelles including euchro-
matic nucleus, rough endoplasmic reticu-
lum, mitochondria, microvilli and secretory
vesicles (Figure 8 A, B). Activated Kupffer
cells were also detected (Figure 8C).

im |l g
X
4 | Y

Figure 3: Effect of zinc on alcohol-related injury of the liver: A: degeneration of the hepatic parenchyma (d)
was detected in the centro-lobular zone around the central vein (c), the peripheral zone around the portal
area (P) and the intermediate zone (1). B-D, F: moderate to severe degree of degeneration of hepatic paren-
chyma as indicated by the vacuolation (v). Aggregation of the Perivascular Kupffer cells (K) was observed
around the central vein (C) in Figure D and portal area (p) in Figure F. Dilatation and congestion of the he-
patic sinusoids in Figure C. E: degenerated hepatocytes exhibited fat droplets and cytoplasmic vacuoles (v).
Note active Kupffer cell that exhibited vacuolar cytoplasm.

problems(4'®),  Ethanol administration
make changes on liver tissue by generation
of the reactive oxygen species as well as re-
duction cellular antioxidant levels, and in-
tensification of the oxidative stress in

Discussion

Alcoholic Hepatotoxicity is a common all
over the world that exceeds 83% of all
cases and the almost of the severe health
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different organs, essentially the liver(7), It
was noticed that kupffer cells were acti-
vated and these cells participate in produc-
tion of the free radicals and cytokines,

including tumor necrosis factor alpha
(TNFa), which have a role in induction of
the alcoholic liver disease('89),

Table 1. Comparison between mean of transverse diameter
of the nucleous in different groups.
Number | Mean | Stand.deviation | Significance

Group 1 17 9.0388 1.12293

Group 2 17 5.5378 1.23759 HS
Group 3 17 6.4195 1.04768 HS
Group 4 17 9.8636 1.70859 NS
Total 68 7.7149 2.20699

Group 1=control group, group 2=alcohol group, group 3=alcohol-zinc and
group4=alcohol-chicory, HS=highly significant, NS=not significant

Figure 4: Effect of chicory on alcohol-related injury of the liver: A: hepatic paren-
chyma mostly exhibited mild degree of degeneration that hepatocytes exhibited few
vacuoles (v). B: hepatocytes exhibited few vacuoles (v) in the peripheral zone around
the portal area (P) C: Normal hepatocytes (arrowheads) located in the peripheral
zone around the portal area (P). D: hepatocytes exhibited few vacuoles (v) in the
centro-lobular zone around the central vein (c).

Dietary zinc supplementation may provide
protective role during alcoholic liver injury
through suppression of oxidative stress
and activation of antioxidant pathways®°).
Recently, herbal medicine has been used
to improve liver function in cases of he-
patic diseases(®". Chicory, belongs to the

Asteraceae family. It is a popular herb
serve in several biological activities. It has
been used by ancient Egyptians as a vege-
table crop and medicinal plant®® . Thera-
peutic uses of the chicory is also commonly
known for a medication of gastrointestinal
and inflammatory disorders in Europe and


https://www.sciencedirect.com/topics/medicine-and-dentistry/supplementation
https://www.sciencedirect.com/topics/medicine-and-dentistry/liver-injury
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Asia®?) Chicory extract have a wide range
of biological effects including anti-inflam-
matory(), antitoxic(®>) Immunomodula-
tory®4), antifungals(®). Antimicrobial 326),
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antioxidant(?®27), antihyperglycemic®?, an-
ticarcinogenic activities?®. In our study,
we found the chicory had a protective role
against the toxic effect of alcohol in liver.

500 nm
HV=80kV
TEM Mag = 25000x

Figure 5: control group: Electromicrograph of liver tissue of group | show nor-
mal appearance of hepatocyte with normal nucleus (n) normal rough endo-
plasmic reticulum (r) and normal mitochondria (m).

The protective effect included the anti-in-
flammatory activity, maintain normal vas-
cular picture and the liver cells. No inflam-
matory response of liver was detected. No
vascular changes were recognized in chic-
ory-treated samples. While dilatation and
congestion of the hepatic sinusoids oc-
curred in zinc-treated samples. Zinc had no
protective role for liver parenchyma in
acute liver injury degeneration. Hepato-
cytes vacuolation was identified according
to location of hepatocytes in different met-
abolic zones. TEM examination showed

hepatocytes damage extended to exten-
sive vacuolation, chromatin disintegration,
mitochondria degradation, destruction of
the microvilli. Unlike Zhou, Wang et al.%
zinc supplementation prevented ethanol-
induced chronic liver alcoholic injury via in-
hibition of oxidative stress. Microstructure
of certain periportal areas appeared nor-
mal but the ultrastructure picture evident
that chicory maintained the organelles of
the periportal hepatocytes including nu-
cleus, rough endoplasmic reticulum, mito-
chondria, microvilli as well as the secretory
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activity of hepatocytes. However, mito-  variations of the oxygen gradient and zo-
chondrial damage was noticeable. Pattern nation of metabolism as described by
of zonal pathology could be attributed to  (Kietzmann 2017)9.

e~ 500 nm . 3> 3 S50 om

Figure 6: Degenerative changes of hepatocytes during acute alcoholic hepatitis

A: degenerated hepatocytes had shrunken nuclei and condensed chromatin (ar-
rowheads). note euchromatic nucleus (N). neutrophil in blood sinusoids (n). B:
some hepatocytes exhibited nuclear shrinkage, pyknosis, chromatin condensa-
tion and hyalinization. C: degenerated hepatocytes exhibited mitochondria hya-
linization (h), autophagic vesciles (a). note euchromatic nucleus (N). D: degener-
ated hepatocytes exhibited mitochondria hyalinization (h) and fat droplets (f).
note interstitial neutrophil (n). E: numerous basophiles (b) penetrated the tunica
media (TM) of one of the hepatic arterial branches. note smooth muscles (red col-
ored) of the tunica media. F: neutrophil (n) circulating in the portal vein.
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Figure 7: Effect of zinc on alcohol-related injury of the | Figure 8: Effect of chicory on alcohol-related injury of
hepatocytes: A, B: degenerated hepatocytes exhibited ex- | the hepatocytes: A, B: Hepatocytes had euchromatic
tensive vacuolation (v), disintegrated chromatin (c), de- | nucleus with distinct nucleuses (N), rough endoplasmic
graded mitochondria that had few cristae and dense bod- | reticulum (r), mitochondria (m), and distinct microvilli
ies (arrowhead), destructed microvilli (mv). Few rough en- | (mv). C: Activated Kupffer cells (blue colored cell) rich
doplasmic reticulum (r). C: Activated Kupffer cells (blue col- | invesicles (vs). Hepatocytes had distinct microvilli (mv),
ored cell) rich in vesicles (vs). degenerated hepatocyte ex- | secretory vesicles (s).

hibited extensive vacuolation (v).

In alcohol toxicity, Kupffer cells were en-  cytoplasm. These results indicates that ac-
larged and acquired highly vacuolated  tivation of endosomal-lysosomal system
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play an essential role modulating and inhi-
bition of the inflammatory response(°),

Conclusion

Zinc has a protective role, as an anti-inflam-
matory, however, it failed to improve the
degenerative effect of alcohol toxicity.
Chicory prevents inflammatory response
and partially preserves liver parenchyma
during alcohol toxicity. Thus, chicory pro-
vides more protective effect against the al-
cohol toxicity rather than zinc.
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