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ABSTRACT

A total number of 50 Sprague Dawley strain female albino
rats (200+£10g each) were used in the present study, to evaluate the
effect of phytogenic diet (Gentiana, Glycyrrhizae, Ginseng and
Rheum) at 9% levels on the body weight gain (BWG), liver
enzymes activities (ALT and AST), serum protein fractions (TP,
ALB, GLB and ALB/GLB ratio), lipids profile (TC, TG, VLDL-c,
LDL-c and HDL-c) and Al. Rats divided into 10 groups (5 rats
each) including control negative (—Ve) fed on basal diet only,
control positive (+Ve) fed on basal diet and injected with CCl,, as
well as 4 groups consumed a diet containing 9% of herbs without
honey and other 4 groups consumed their diets containing 4.5% of
herbs powder plus 4.5% of honey. Microscopic evaluations of the
liver revealed CCls;-induced lesions and related toxic
manifestations that were minimal in the liver of rats pretreated
with powders at the dose of 9%/ kg of body weight. The results
revealed that all herbs improved the tested parameters, especially
that of the Rheum diet. In all diets treatments honey alleviated
more the hepatopathy in CCl, injected rats.
Keywords: Hepatoprotective, Gentiana, Glycyrrhizae, Ginseng,
Rheum, honey.

INTRODUCTION

The liver is a critical hub for numerous physiological
processes. These include macronutrient metabolism, blood volume
regulation, immune system support, endocrine control of growth
signaling pathways, lipid and cholesterol homeostasis, and the
breakdown of xenobiotic compounds, including many current
drugs (Gao et al., 2021). Processing, partitioning, and metabolism
of macronutrients provide the energy needed to drive the
aforementioned processes and are therefore among the liver's most
critical functions (Haro et al., 2019). Moreover, the liver's
capacities to store glucose in the form of glycogen, with feeding,
and assemble glucose via the gluconeogenic pathway, in response
to fasting, are critical. The liver oxidizes lipids, but can also
package excess lipid for secretion to and storage in other tissues,
such as adipose. Finally, the liver is a major handler of protein and
amino acid metabolism as it is responsible for the majority of
proteins secreted in the blood, the processing of amino acids for
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energy, and disposal of nitrogenous waste from protein
degradation in the form of urea metabolism (Gao et al., 2021).
Liver disorders have been classified in the high-priority areas of
health care. According to an estimate by the World Health
Organization, approximately 500 million people of the world are
suffering from a severe form of liver disorder, that is, chronic
hepatitis (Al-Asmari et al., 2014).

Herbal products, a complementary and alternative therapy,
are increasingly gaining popularity in daily life and health care all
over the world (AL-Rawi et al., 2017). Herbal medicine is mainly
applied in promoting health and the treatment of chronic diseases.
It is also plays a crucial role in multi-component therapeutics (Wu
et al., 2019). With the increasing usages of herbal medicine, the
need for quality control has also increased. Currently, the
regulations and pharmacovigilance about herbal medicines are
still incomplete and need to be enhanced and improved (Skalli
and Jordan, 2017). Medicine of herbal origin may serve as a
feasible therapy for the prevailing liver problems because of their
safety, easier availability, cost-effectiveness, and environmental
friendliness (Ali et al., 2018). Medicinal plants have acquired
importance in the healthcare system throughout the world for their
proven and effective therapeutic properties (Anand et al., 2019).
An estimated 80% of the world's population is relying on
(Hosseinzadeh et al., 2015).

Gentiana (Gentiana rigescens) is a precious and highly
appreciated Chinese herbal medicine, which is widely distributed
in the southwest of China, especially in Yunnan Province (Wu et
al., 2017). As a perennial herb, the root and rhizome are used as
the primary medicinal part. This medicine mainly contains
iridoids, lignans, triterpenes and others (VanWyk and Wink,
2018). Among them, gentiopicroside, which belongs to the iridoid
class of compounds, is the main active constituents of Gentiana
and it is recorded as a quality criterion (Ding et al., 2018). This
compound has long been used in the treatment of hepatic diseases,
as it has liver-protective and choleretic functions (Wu et al.,
2017). Reports indicated that Gentiana was commonly used for
clearing away damp-heat to cure jaundice, purging fire in the liver
and gall bladder, exhibiting anti-inflammatory effects, and
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possessing antifungal activities against the plant pathogen
Glomerella cingulata, etc. (Mi et al., 2019).

Glycyrrhizae (Glycyrrhizae radix) is the rhizome of
Glycyrrhizae inflate; Glycyrrhizae uralensis or Glycyrrhizae
glabra. They are widely distributed in the northwest and northeast
of China (L.i et al., 2020). The main saponin, glycyrrhizin, and its
aglycone, glycyrrhetinic acid, have shown anti-inflammatory,
anti-ulcer, hepatoprotective, immunomodulatory and antivirus
activities; flavonoids, including flavanones such as liquiritin
apioside, liquiritin and liquiritigenin, and chalcones, such as
isoliquiritin apioside, isoliquiritin and isoliquiritigenin, etc., have
shown antitussive, anti-inflammatory, anti-allergic and anti-tumor
effects (Cooper and Deakin, 2020); in addition, glycycoumarin, a
species-specific compound to Glycyrrhizae uralensis Fischer, has
antispasmodic and antibacterial activities (Oztuirk et al., 2018).

Ginseng (Ginseng radix), the dried root and rhizome of
Panax ginseng C.A. Meyer, is one of the most famous and
valuable traditional Chinese herbs in Asia. In recent years, it has
been widely used for making functional foods in many other
countries like in Europe and in the USA (Bigliardi and Galati,
2013) and (Shahrajabian et al., 2020). The chemical composition
of ginseng includes carbohydrates, nitrogen-containing
compounds, fat-soluble substances, minerals, and ginseng saponin
(ginsenoside), and the chemical structure of approximately 30
types of ginsenosides has been determined (Hyun et al., 2020).
Ginseng saponin is present in the form of a glycoside, a combined
aglycone and sugar hence, its name ginsenoside. Ginseng saponin
is divided into a four-ring structure triterpenoid dammarane-type
saponin, including protopanaxadiol- and protopanaxatriol-type
saponins, and a five-ring structure oleanane-type saponin (Piao et
al., 2020). As the major active component of Korean ginseng,
ginsenoside has predominantly been used to establish the quality
specifications of ginseng. Moreover, Korean ginseng contains
various functional constituents in addition to saponin, such as
phenolic compounds with antioxidant activity, polyacetylene,
which exhibits cytotoxicity to cancer cells, sesquiterpene, an
essential oil, and acidic polysaccharides, which are currently
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studied actively in relation to immune responses (Mohsin et al.,
2020).

Rheum (Rheum palmatum), commonly known as Chinese
rhubarb, belongs to the family Polygonaceae. Rheum is rich in
anthraquinones and tannins, and its extracts exhibit a wide array
of pharmacological properties including laxative, hepato-
protective, antiviral, antibacterial, antidiabetic and antimetastatic
effects (Pengelly and Bone, 2020). Rheum is a medicinal plant,
which is a species of perennial, stout herbs that are distributed in
the temperate and subtropical regions of the world, chiefly in
Asian countries. Rheum is not planted or grown; it grows wildly
(Benjamin, 2018).

The aims of the present study were thus to present a
comprehensive overview of the therapeutic potential properties of
Gentiana, Glycyrrhizae, Ginseng and Rheum with a view to their
traditional and popular uses for protective or treatment of liver
diseases, development of new drugs to treat various human
diseases, return to nature by activating the use of remedies of
natural origin instead of therapies of chemical origin, and
spreading awareness and nutritional education of the benefits of
medicinal plants and how to use them.

MATERIALS AND METHODS
Materials:

Basal diet was installed its ingredients from casein 10%,
corn oil 10%, mineral's mixture 4%, vitamin's mixture 1%, fiber
4% and corn starch up to 100% according to (Campbell, 1961)
and (Reeves et al., 1993). The minerals mixture, which was used
in this experiment as recommended by (Hegsted et al., 1941). The
vitamins mixture as recommended by (Muller, 1964) were
purchased from EI-Gomhorya Company for Trading Drugs,
Chemicals and Medical Instruments, Tanta-Gharbia-Egypt. Note
(12.3 g of casein gives 10.0 g protein; 1 IU equal 1.02 mg; 1 ppm
= 0.0001%).

Gentiana, Glycyrrhizae, Ginseng and Rheum have been
purchased from the local market and have been bought from
grocers from Cairo governorate, Egypt. All herbs were cleaned
thoroughly by washing, and cut into small slices and dried in a
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drying oven at temperature 50°C for 3 days, then crushed and
milled as a fine powder.

Animals; fifty female albino rats, Sprague Dawley strain,
weighing 200 +10 g, were obtained from Serum and Vaccine
Center-Cairo.

CCl; and chemical kits for biochemical analysis were
obtained from EI-Gomhorya Company for Trading Drugs,
Chemicals and Medical Instruments, Cairo, Egypt as 10% liquid
solution. It was dispensed in white plastic bottles each containing
one liter as a toxic chemical material for liver poisoning according
to Passmore and Eastwood (Nicolle et al., 1986). At the same
time, it is mixed with paraffin oil which is obtained from the
pharmacy for dilution during the induction.

Induction of liver intoxication in rats; forty-five (45) female
albino rats were treated subcutaneous injection of carbon
tetrachloride (CCl,) in paraffin oil 50% V/V (2 ml/kg b. wt.) twice
a week for two weeks to induce chronic damage of the liver
according to the method described by (Jayasekhar et al., 1997).
After the injection of CCl,, blood samples were obtained by retro
orbital method to ensure the occurrence of liver injury and to
estimate liver function (Somasundaram et al., 2010).

Animals groups; fifty Sprague-Dawley female albino rats,
each weighing 200+10 g, were housed in group cages under
conditions and fed on a basal diet for adaptation for at least seven
days before experiments. The rats were divided into (10) main
groups (5 rats each) as follows:

e Group (1) negative or normal group fed on basal diet only.

e The other rats were injected by CCl, then divided into 9

groups as follows:
o Group (2) positive group fed on basal diet.

Group (3) fed on basal diet plus 9% of Gentiana.
Group (4) fed on basal diet plus 9% of Glycyrrhizae.
Group (5) fed on basal diet plus 9% of Ginseng.
Group (6) fed on basal diet plus 9% of Rheum.
Group (7) fed on basal diet plus 9% of an equalized
mixture of Gentiana and honey.
Group (8) fed on basal diet plus 9% of an equalized
mixture of Glycyrrhizae and honey.

O O O O O

o
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o Group (9) fed on basal diet plus 9% of an equalized
mixture of Ginseng and honey.
o Group (10) fed on basal diet plus 9% of an equalized
mixture of Rheum and honey.
Methods:

Biological evaluation; during the experimental period (28
days), body weight was recorded every week. Biological
evaluations of the different diets were carried out by
determination of body weight gain (BWG) according to
(Chapman et al., 1959), using the following formulas: BWG (g)
= Final weight - Initial weight

Biochemical analysis; blood samples were used for
determination of the concentration following parameters by
commercially available (BioMerieux) Kits: determination of total
protein (TP), albumin (ALB), globulin (GLB) and ALB/GLB ratio
were carried out according to (Nishi et al., 1985); total cholesterol
(TC) was measured according to (Thomas, 1992), triglyceride
(TG) was carried out according to (Klotzsch and McNamara,
1990), high-density lipoprotein cholesterol (HDL-c) was carried
out according to (Lopes-Virella et al.,, 1977), (low-density
lipoprotein cholesterol (LDL-c) = TC — [HDL-c + VLDL-c]) was
calculated according to (Castelli et al., 1977), (very low-density
lipoprotein cholesterol (VLDL-c) = Triglycerides/5) was
calculated according to (Srivastava et al., 2002); aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) were
carried out according to (Reitman and Frankel, 1957).
Determination the atherogenic index (Al) = VLDL-c + LDL-
c¢/HDL-c was carried out according to (Tagoe et al., 2020) and
(Garg et al., 2020).

Statistical analysis was performed by using the computer
program statistical package for social science SPSS, 1998 and
compared with each other using the suitable tests. The mean+SD
was indicated. A paired T. test was used to evaluate differences
between the groups of rats and their respective control. For
statistical analysis of time-course experiments, multiple
measurements ANOVA were performed (Rahman and
Muktadir, 2021).
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Histopathological examination; specimens from the halves
of the liver were taken immediately after weighing the organ of
the rats and immersed in 10% neutral buffered formalin. The fixed
specimens were then trimmed, washed, and dehydrated in
ascending grades of alcohol, then cleared in xylene, and stained
with  Hematoxylin and Eosin (H&E) and examined
microscopically according to (Bancroft and Gamble, 2008) and
(Loha et al., 2019).

RESULTS AN D DISCUSSION
Body weight gain:

Data presented in a table (1) show the body weight gain
(BWG) of hepatopathy rats. Group 2 (Positive control) had a
significant decrease in body weight gain when compared to the
normal rats group 1 (Negative control) by 27.0 and 44.8
respectively. It is evident that due to CCl, injection hepatopathy
lowered considerably the BWG resulting in a 65.9% increase for
control (—Ve) rats compared to that of the control (+Ve) group.
The obtained results in a table (1) are in the same trend of Shehata
2012, Riad 2014 and Elbanna 2014 who found that injected rats
by CCl, caused a decrease in BWG (Abd EL-Meged and Al-
Shehri, 2020) and this agrees with our results. From the results of
a table (1), it could be noticed that BWG of hepatopathy rats
improved with suggested diets with honey, provided that best
effect recorded for Gentiana 4.5%, Glycyrrhizae 4.5%, Ginseng
4.5% or Rheum 4.5% equalized with honey 4.5%. Meanwhile, in
this case difference for BWG of all diets with honey added at
4.5% of the basal diet (with 4.5% Gentiana, Glycyrrhizae,
Ginseng or Rheum) showed a significance increase (P<0.05) in
BWG when compared with the control positive group. This
indicates the effective effect of honey in raising the efficiency of
the active substances present in the herbs and thus relieving liver
disease. Such improvement was so evident that any BWG level
for diets with honey (49.0 - 52.4g) surpassed that of the control (-
Ve) plain basal diet (44.8 g).
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Table (1): Effect of phytogenic experimental diets on body weight gain of
female albino rats

: BWG
Groups and diets q/28 days | % of (+Ve)
- Ve 44.8214.33 65.9
+Ve 27.0°+3.94 -
Gentiana 44.0°+3.26 63.0
Without Glycyrrhizae | 44.0°+3.58 63.0
honey Ginseng 44.8°+3.10 65.9
Rheum 46.0°+3.09 70.4
Gentiana 51.8°+6.38 91.9
With Glycyrrhizae | 49.0°+2.58 83.0
honey Ginseng 52.2°+4.69 93.3
Rheum 52.4°+3.81 94.1

Each value represents mean# SD. Means with different superscript letters
in the same column were significantly different at p<0.05

Serum ALT and AST:

Data of table (2) show the effect of tested Gentiana,
Glycyrrhizae, Ginseng and Rheum diets without and with honey
on activities of liver enzymes. It is obvious that AST and ALT
activities rise due to hepatopathy and this may be due to damage
of liver cells and escape of enzymes to the serum. This results
were reported by (Mohamed et al., 2017) where hepatopathy
raised the AST activity to 116.8+3.37ul and ALT to 126.6x4.23ul
of control (+Ve) group compared to control (-Ve) rats of
25.2+1.56 ul and 22.4+2.98 ul respectively. All phytogenic
experimental diets improved levels of ALT and AST, while more
improvement was recorded for phytogenic experimental diets with
honey. Even for diets with honey showed the lowest improvement
compared to the control (+Ve) group, being 69.2+2.76, 61.6+3.41,
63.4+£3.26 and 48.4+2.71 for ALT; while, 89.6+£3.31, 69.6+4.18,
72.6+3.83 and 63.6+£3.61 for AST respectively were pronounced
within 28 days. The reactive electrons species from CCl, induces
rat liver cirrhosis that resembles the human disease, and it can
serve as a suitable animal model for studying human liver
cirrhosis (Ahmed et al., 2006). Toxicity experienced by the liver
during CCl, poisoning results from the production of a metabolite;
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CCl, which is a direct hepatotoxin responsible for change in cell
permeability and it inhibits mitochondrial activity followed by cell
death (Ahmed et al., 2009). It has also been reported that chronic
CCl, exposure produced cirrhosis in rats (Chieli and Malvadi,
2008). On the other hand, the study demonstrated that the
treatment with Gentiana, Glycyrrhizae, Ginseng and Rheum
caused marked ameliorations of transaminase enzymes activity
(ALT and AST). From the results of table (2), the best treatment
was that of the Rheum with honey considering ALT and AST

parameters. Honey showed more improvement for all diets.
Table (2): Effect of phytogenic experimental diets on ALT and AST of
female albino rats

AST ALT
Groups and diets 9% of 9% of
U/L (+Ve) U/L (+Ve)
- Ve 25.2°4156 | 78.43 | 22.4%+2.98 | 82.31
+Ve 116.8%+3.37 - 126.6%+4.23 -
Gentiana 88.6°+2.16 | 24.14 | 79.8°+4.05 | 63.03
Without [ Glycyrrhizae| 72.2°+3.57 | 38.19 | 77.6°“+2.77 | 38.71
honey | Ginseng 73.6°+2.48 | 36.99 |72.0™%°+3.77] 43.3
Rheum 83.0+3.26 | 28.94 | 81.4°+3.33 | 35.7
Gentiana 89.6°+3.31 [ 23.29 [ 69.2°%+2.76 | 45.34
With Glycyrrhizae| 69.6°+4.18 | 40.41 | 61.6°#3.41 | 51.34
honey | Ginseng 72.6°°+3.83 | 37.84 | 63.4°+3.26 | 49.92
Rheum 63.6°+3.61 | 4555 || 48.4'+2.71 | 61.77

Each value represents meanz SD. Means with different superscript letters
in the same column were significantly different at p<0.05

Serum protein fractions:

The results of a table (3) showed the serum protein fractions
of hepatopathy rats as affected by feeding on phytogenic diets
with and without honey. It could be noticed that TP, ALB, GLB
and ALB/GLB ratio. Control (-Ve) rats revealed a percent
increase of 64.25, 361.4, 824.3% and 49.67% decrease above
parameters due to hepatopathy respectively. According to (Marin
et al., 2013) and (AL-Shannaq and Yu, 2017) who were reported
the reduced hepatic synthesis of transport proteins may result in
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low serum albumin in patients with liver disease, possibly with the
rise of serum globulin. (Alade et al., 2020); (Kilany et al., 2020)
and (Bermudez et al., 2020) were described that serum globulin
concentration is sometimes used as a crude measure of the
severity of the liver diseases. (Mohamed, 2010) showed that
alternation of ALB/GLB ratio may occur due to the reduction in
albumin and the elevation of globulin in serum, especially in some
cases of biliary cirrhosis. This was found in the present work
when hepatopathy rats were fed of Gentiana, Glycyrrhizae,
Ginseng and Rheum diets; the best diet for TP was that of all diets
without honey and Gentiana rigescens of diets with a honey table
(3). From the results of a table (3) for Alb Rheum with a honey
diet point to a nonsignificance difference in serum compared to
healthy rats, while at the same time reduced markedly compared
to (-Ve), while for Glb all diets without honey except Gentiana
showing very high significance but Gentiana revealed high
significance, on the other hand Gentiana with honey point to very
high significance, whereas Glycyrrhizae and Ginseng showed high
significance. Finally for Alb/Glb ratio all diets without or with
honey showed high significance except Gentiana without honey
explain to be very highly significance compared to the (-Ve)
group. The differences between the effects of a diets may be
attributed to different levels of understanding with the potential

health benefits as antioxidants (Coats and Martirosyan, 2015).
Table (3): Effect of phytogenic experimental diets on serum protein
fractions of female albino rats

Groups and diets 1P ALE
P gdl__[[%of (+Ve)|__gidl__| % of (+Ve)
— Ve 6.8°+0.23 64.25 [ 5.26°+0.32] 361.4
+Ve 4.14°+0.34 - 1.14°+0.31 -
Gentiana 6.24°+0.41 50.73 [ 3.38°+0.37] 196.5
. Glycyrrhizae | 6.6°+0.34 59.42 3.82°+0.44 235.1
Withouthoney "= ceng || 6442045 |_5556 | 3.74°x0.42 | 228.1
Rheum 6.9°+0.24 66.67 4.2°+0.43 248. 4
Gentiana 6.72°+0.52 62.32 | 4.16°+0.35] 264.9
. Glycyrrhizae | 6.59°+0.46 59.18 3.99°+0.4 250.0
With h
MNoNeY I'Ginseng | 6.64°+0.14] 60.39 | 4.0°20.42 | 250.9
Rheum 7.3°+3.61 76.33 5.12°+0.5 349.1
184
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Each value represents meanz SD. Means with different superscript letters
in the same column were significantly different at p<0.05
Table (3) continue: Effect of phytogenic experimental diets on serum
protein fractions of female albino rats

GLB ALB/GLB ratio
Groups and diets % of : % of
g/di (+Ve) Ratio (+Ve)
-Ve 1.54°+0.32] 49.67 |3.42°+0.34| 8243
Control = =
+Ve 3.06°+0.31 - 0.37°+0.12

Gentiana 2.86°+0.61| 654 [1.18°+0.65] 218.9

Without [ Glycyrrhizae [ 2.78°+0.25| 9.15 [ 1.37°+0.24| 270.3

honey | Ginseng 2.70°40.55| 11.77 |1.39°+0.87| 2757

With honey

Rheum 274038 | 11.77 [1.56°+0.46| 321.6
Gentiana 256°+0.64| 16.34 [1.63°+0.33] 340.5

Glycyrrhizae | 2.6°+0.72 | 15.03 [ 1.54°+0.38| 316.2

Ginseng 254°+0.47] 16.99 | 1.58°+0.4 | 327.0

Each value represents meanz SD. Means with different superscript letters
in the same column were significantly different at p<0.05

Lipids profile:

The results of a table (4) showed the lipids profile of
hepatopathy rats as influenced by feeding on phytogenic diets
without or with honey. It was found that hepatopathy changed
appreciably the lipids profile of rats leading to decreases in TC,
TG, VLDL-c and LDL-c except HDL-c was increased; percent
change of control (-Ve) compared to control (+Ve) were 46.06,
39.55, 39.55, 64.3 and 41.06% respectively. Similar trends of
changes were found by (Ragab et al., 2019) due to hepatopathy
by CCl, injection. Meanwhile, for groups fed on herbs without
honey observed that for total cholesterol the rats fed on Ginseng
showed high significance, for triglycerides the group fed on
Rheum pointed to high significance also that happened to VLDL-
¢, when for LDL-c all groups revealed to highly significance. But
as for groups fed on herbs with a honey table (4) showed that for
(TC) rats fed on Gentiana and Glycyrrhizae point to high
significance, when TG the group fed on Ginseng revealed to very
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high significance, while for HDL-c the group fed on Gentiana and
Rheum showed a significance. By feeding for 28 days on diets
containing Gentiana, Glycyrrhizae, Ginseng and Rheum diets TC,
TG, VLDL-c and LDL-c were decreased, while HDL-c increased
indicting healing of liver cells damaged by the disease. This may
possibly be due to the antioxidation effect of phenolic compounds
in the plant. Chou et al., 2008 investigated feeding the micronized
insoluble fibers; significantly (P<0.05) improved their abilities in
lowering the concentrations of serum triglyceride, serum total
cholesterol, and liver lipids to different extents by means of
enhancing (P<0.05) the excretion of lipids, cholesterol, and bile
acids in feces. In the present work table (4) improvement of the
lipids profile was much more pronounced considering Ginseng
and Rheum diets without honey where compared with the healthy
control (-Ve) group rats. Moreover, the addition of honey

improved the action of used herbs.
Table (4): Effect of phytogenic experimental diets on serum lipids profile
of female albino rats

TC TG
Groups and diets Mean+SD % change Mean+SD % change
(mg/dl) of (+Ve) (mg/dI) of (+Ve)
S Ve 116.4%+4.3 46.06 92.0°+3.2 39.55
+Ve 215.8°+5.7 - 152.2°+9.0 -
Gentiana 166.6°°+4.0 22.8 112.0°+3.3 26.41
Without || Glycyrrhizae || 162.6%+3.5 24.65 98.4%°+5.7 35.35
honey | Ginseng 185.4°+4.1 14.09 127.4°°+5.8 16.29
Rheum 177.0'+3.8 17.98 131.8°+3. 4 13.4
Gentiana 135.0°+4.74 37.44 82.2°+3.4 45.99
With Glycyrrhizae | 132.5°+3.6 38.74 90.4°°+6.2 40.61
honey | Ginseng 122.6°%+3.9 43.19 116.2°+4.4 23.65
Rheum 113.29+4.7 47.54 111.8%+7.4 26.54

Each value represents meanz SD. Means with different superscript letters
in the same column were significantly different at p<0.05

186

2022 i g8y (AGY aad) . el alaal)




e gill AUl SHlme § Sigmdl Alma

Table (4) continue: Effect of phytogenic experimental diets on serum
lipids profile of female albino rats

VLDL-c HDL-c LDL-c
% % %
Groups and diets Mean+SD | change Mg{g\ = change | Mean = SD | change
(mg/dl) of (mg/dl) of (mg/dl) of
(+Ve) (+Ve) (+Ve)
S Ve 18.4°°+0.6 | 39.55 | 42.6°+2.3 | 41.06 | 55.4°+2.7 | 64.3
+Ve 30.44%+2.8 - 30.2°+2.4 - 155.16°+2.1 g
Gentiana 244411 | 26.41 | 34.2®°+2.3| 13.25 | 110.0°+4.5 | 29.11
Without || Glycyrrhizae || 19.68°+1.3 | 35.35 [ 33.8°°+2.6| 11.92 | 109.12°+3.6 | 29.67
honey [ Ginseng 25.48°+1.2 || 16.29 [ 35.0°°+3.2| 15.89 | 124.92°+2.7 | 19.49
Rheum 26.36"+0.7 13.4 |37.6®+3.3] 245 | 113.04°+4.1 | 27.15
Gentiana 16.44°°+0.15 | 45.99 | 41.0°+3.3 | 35.8 | 77.56°+4.35] 50.01
Wwith | Glycyrrhizae || 18.0°°+1.2 | 40.87 | 39.4°+3.4] 30.41 | 74.8"+3.7 | 51.79
honey | Ginseng 23.24°+0.9 | 23.65 [ 37.8°+35| 25.17 | 61.56"+2.3 | 60.33
Rheum 22.36°°+1.5 | 26.54 | 42.0°3.0 | 39.07 | 48.84"“+4.8 | 68.52

Each value represents meanz SD. Means with different superscript letters
in the same column were significantly different at p<0.05

Atherogenic index:

The results from the table (5) explain the atherogenic index
of hepatopathy rats as influenced by feeding on phytogenic diets
without or with honey. Atherogenic index was calculated as
VLDL-c + LDL-c/HDL-c. The results from the table showed that
all groups were fed on phytogenic diets without or with honey
decreased when compared with the control (+Ve). As well as
groups fed on herbs without honey revealed high significance
when compared with the healthy control (-Ve) group rats.
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Table (5): Effect of phytogenic experimental diets on serum atherogenic
index of female albino rats

Al
Groups and diets
Mean+SD (mg/dl) || % change of (+Ve)
Sl Ve 1.73°%+0.05 71.87
+Ve 6.15°+0.03 -
Gentiana 3.87°+0.65 37.07
' 3.81°+0.8 38.05
Without honey G!ycyrrhlzae 5
Ginseng 4.3°+0.75 30.08
Rheum 3.71°+0.8 39.68
Gentiana 2.29"°+0.12 62.76
. Glycyrrhizae 2.36"+0.2 61.63
With h
'th honey Ginseng 2.04%+0 19 63.58
Rheum 1.7°+0.1 72.36

Each value represents meanz SD. Means with different superscript letters
in the same column were significantly different at p<0.05

Histopathological examination of liver:

Histopathologically, the liver of rats from the group (-Ve)
showed the normal histological structure of the hepatic lobule
(Photos: A & B). However, examined sections from the group
(+Ve) showed fibrosis of the hepatic capsule and cytoplasmic
vacuolation of hepatocytes (Photo: C), fibroplasia in the portal
triad, portal infiltration with inflammatory cells (Photos: D &
Al), strands of fibroblasts between the hepatocytes and apoptosis
of hepatocytes (Photo: B1). While, the liver of rats from group (1)
revealed Kupffer cells activation (Photo: C1), fibrosis in the
portal triad and appearance of newly formed bile ductules (Photo:
D1). The liver of rats from group (2) showed a fatty change of
hepatocytes (Photo: Al1l) and Ballooning degeneration of
hepatocytes (Photo: B11). Examined sections from group (3)
showed fibrosis of the hepatic capsule (Photo: C11), apoptosis of
hepatocytes and sinusoidal leukocytosis (Photo: D11). Moreover,
the liver of rats from group (4) revealed portal infiltration with
inflammatory cells (Photo: a), congestion of hepatic sinusoids
and sinusoidal leukocytosis (Photo: b). However, the liver of rats
from group (5) revealed no changes except Kupffer cells
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activation (Photo: c). However, the liver of rats from group (6)
showed fibrosis of the hepatic capsule (Photo: d) and sinusoidal
leukocytosis (Photo: al). Examined sections from group (7)
revealed mild changes as congestion of the central veins (Photo:
bl) and Kupffer cells activation (Photo: c1). Moreover, the liver
of rats from group (8) showed no changes except Kupffer cells
activation (Photos: d1 & all). The liver from group (9) showed a
fatty change of hepatocytes and congestion of hepatic sinusoids
(Photos: b1l & c11). However, sections from group (10) showed
congestion of the central vein and hepatic sinusoids (Photo: d11).

.l A ‘.‘, ¢ ‘A.,ﬁ-_ w m.r

Photo (A): Liver of rat from group (-Ve) showing the normal histological
structure of hepatic lobule (H & E X 400)

Photo (B): Liver of rat from group (-Ve) showing the normal histological
structure of hepatic lobule (H & E X 400)

Photo (C): Liver of rat from group (+Ve) showing fibrosis of the hepatic
capsule and cytoplasmic vacuolation of hepatocytes (H & E X 400)
Photo (D): Liver of rat from group (+Ve) showing fibroplasia in the portal
triad and portal infiltration with inflammatory cells (H & E X 400)
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o o Loal RN 3 o e , r
Photo (Al): Liver of rat from group (+Ve) showing fibroplasia in the portal
triad and portal infiltration with inflammatory cells (H & E X 400)
Photo (B1): Liver of rat from group (+Ve) showing strands of fibroblasts
between the hepatocytes and apoptosis of hepatocytes (H & E X 400)
Photo (C1): Liver of rat from group (1) showing Kupffer cells activation (H
& E X 400)
Photo (D1): Liver of rat from group (1) showing fibrosis in the portal triad
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(H & E X 400)
Photo (B11): Liver of rat from group (2) showing ballooning degeneration of
hepatocytes (H & E X 400)
Photo (C11): Liver of rat from group (3) showing fibrosis of the hepatic
capsule (H & E X 400)
Photo (D11): Liver of rat from group (3) showing apoptosis of hepatocytes
and sinusoidal leukocytosis (H&E X 400)

Photo (a): Liver of rat from group (4) showing congestion of hepatic
sinusoids and portal infiltration with inflammatory cells (H & E X 400)
Photo (b): Liver of rat from group (4) showing congestion of hepatic
sinusoids and sinusoidal leukocytosis (H & E X 400)

Photo (c): Liver of rat from group (5) showing Kupffer cells activation (H &
E X 400)

Photo (d): Liver of rat from group (6) showing fibrosis of the hepatic capsule
(H & E X 400)
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Photo (al): Liver of rat from group (6) showing sinusoidal leucocytosis (H &
E X 400)
Photo (b1): Liver of rat from group (7) showing congestion of central vein (H
& E X 400)
Photo (c1): Liver of rat from group (7) showing Kupffer cells activation (H &
E X 400)
Photo (d1): Liver of rat from group (8) showing Kupffer cells activation (H
& E X 400)
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Photo (all): Liver of rat from group (8) showing Kupffer cells activation (H
& E X 400)

Photo (b11): Liver of rat from group (9) showing fatty change of hepatocytes
and congestion of hepatic sinusoids (H & E X 400)

Photo (c11): Liver of rat from group (9) showing fatty change of hepatocytes
and congestion of hepatic sinusoids (H & E X 400)

Photo (d11): Liver of rat from group (10) showing congestion of central vein

and hepatic sinusoids (H & E X 400)

CONCLUSION

The present study concluded that feeding on diets
containing Gentiana, Glycyrrhizae, Ginseng and Rheum improved
the biological and biochemical parameters of the liver disorders
rats, provided that the best results were obtained from the diet mix
with honey. These effects are associated with amelioration of
degenerative histopathological changes in liver tissue induced by
CCly.

REFERENCES
Abd El-Meged, L.S.M. and Al-Shehri, K.M. (2020): The therapeutic
effects of pumpkin seeds on rats injected with carbon tetrachloride
(CCIl4). Annals of Medical and Health Sciences Research. 10: 895-902.
Ahmed, O.M.; Abdel Hamid, H.; Bastway, M.; Hasona, N.A;
Ambrose, A.M. and Deeds, F. (2006): Antihyperglycemic effects of
Cactus pear and carrots aqueous extract in diabetic and
hypercholesterolemic rats. J. Egypt Ger. Soc Zool. 51: 371-393.
Ahmed, O.M.; Abdel Hamid, H.; Bastway, M.; Hasona, N.A;
Ambrose, A.M. and Deeds, F. (2009): Further studies on toxicity of
CCl4 in rats. Proceedings of Society of Experimental and Biological
Medicine, 74: 134-140.
Alade, A.A.; Bamgbose, A.M.; Oso, A.o.; Adewumi, B.A;
Anigbogu, N.M. and Agwunobi, L.N. (2020): Effects of dietary
inclusion of zymomonas mobilis treated sawdust on haematology,
serum biochemistry, carcass characteristics and sensory evaluation of
meat of broiler chickens. 53 (04): 168-183.
Al-Asmari, A.K.; Al-Elaiwi, A.M.; Athar, M.T.; Tariq, M.; Al-Eid,
A. and Al-Asmary, S.M. (2014): A review of hepato-protective plants
used in Saudi traditional medicine. Evidence-based complementary and
alternative medicine: eCAM, 2014, 890842.
Ali, M.; Khan, T.; Fatima, K.; Ali, Q.A.; Ovais, M.; Khalil,
A.T.; Ullah, I.; Raza, A.; Shinwari, Z.K. and Idrees, M. (2018):
Selected hepatoprotective herbal medicines: Evidence from

193
2022 i g8y (AGY aad) . el alaal)



https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ali%2C+Muhammad
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Khan%2C+Tariq
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Fatima%2C+Kaneez
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ali%2C+Qurat+Ul+Ain
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ovais%2C+Muhammad
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Khalil%2C+Ali+Talha
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ullah%2C+Ikram
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Raza%2C+Abida
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Shinwari%2C+Zabta+Khan
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Idrees%2C+Muhammad

e gill Al c¥lme § Bigmdl Alma

ethnomedicinal applications, animal models, and possible mechanism
of actions. 32 (2): 199-215.

AL-Rawi, S.N.; Khidir, A.; Elnashar, M.S.; Abdelrahim,

H.A.; Killawi, A.K.; Hammoud, M.M. and Fetters, M.D. (2017):
Traditional Arabic & Islamic medicine: validation and empirical
assessment of a conceptual model in Qatar. 17 (1): 1-10.

AL-Shannag, A. and Yu, J.H. (2017): Occurrence, toxicity, and
analysis of major mycotoxins in food. 14 (6): 632.

Anand, U.; Jacobo-Herrera, N.; Altemimi, A. and Lakhssassi,

N. (2019): A comprehensive review on medicinal plants as
antimicrobial therapeutics: Potential avenues of biocompatible drug
discovery. 9 (11): 258.

Bancroft, J.D. and Gamble, M. (2008): Theory and Practice of
Histological Techniques. 6™ Edn, Elsevier’s Health Sciences Rights
Department. Philadelphia, USA. pp 161-186.

Benjamin, E. (2018): Biotechnology for Fruit Crop Improvement,
Scientific e-Resources.

Bermudez, J.H.; Castellote, J.L.B. and Rodriguez, C.C. (2020):
Relevance of the study of metabolic profiles in sheep and goat flock.
Present and future: A review. 18 (3): 12.

Bigliardi, B. and Galati, F. (2013): Innovation trends in the food
industry: The case of functional foods. 31 (2): 118-129.

Busserolles, J.R.M.; Gueux, E.; Rock, E.; Mazur, A. and
Rayssiguier, Y.J.T. (2002): Substituting honey for refined
carbohydrates protects rats from hypertriglyceridemic and prooxidative
effects of fructose. 132 (11), 3379-3382.

Castelli, W.P.; Doyle, J.T.; Gordon, T.; Hames, C.G.; Hjortland,
M.C.; Hulley, S.B. and Zukel, W.J. (1977): HDL cholesterol and
other lipids in coronary heart disease. The cooperative lipoprotein
phenotyping study. 55 (5): 767-772.

Campbell, J. (1961): Methodology of protein evaluation. RAG Nutr;
Document R. 10 Led; 37 Tune mething. New York.

Chapman, D.G.; Castillo, R. and Campbell, J.A. (1959): Evaluation
of protein in foods: 1. A method for the determination of protein
efficiency ratios. 37 (5): 679-686.

Chieli, E. and Malvadi, G. (2008): Role of Cyt P-450 dependent and
FAA containing mono oxygenase in the bioactivation of Thioacetamide
and CCl4, thiobezamide and their sulphoxides. J. Biochem Pharmacol.
34: 395-396.

Chou, S.Y.; Chien, P.J. and Chau, C.F. (2008): Particle Size
Reduction Effectively Enhances the Cholesterol-Lowering Activities of

194
2022 i g8y (AGY aad) . el alaal)



https://link.springer.com/article/10.1186/s12906-017-1639-x#auth-Sara_N_-AlRawi
https://link.springer.com/article/10.1186/s12906-017-1639-x#auth-Amal-Khidir
https://link.springer.com/article/10.1186/s12906-017-1639-x#auth-Maha_S_-Elnashar
https://link.springer.com/article/10.1186/s12906-017-1639-x#auth-Huda_A_-Abdelrahim
https://link.springer.com/article/10.1186/s12906-017-1639-x#auth-Amal_K_-Killawi
https://link.springer.com/article/10.1186/s12906-017-1639-x#auth-Maya_M_-Hammoud
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Sze-Yuan++Chou
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Po-Jung++Chien
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Chi-Fai++Chau

e gill Al c¥lme § Bigmdl Alma

Carrot Insoluble Fiber and Cellulose. J. Agric. Food Chem. 56 (22):
10994 -10998.

Coats, R. and Martirosyan, D. (2015): The effects of bioactive
compounds on biomarkers of obesity. 5 (11): 365-380.

Cooper, R. and Deakin, J.J. (2020): Natural Products of Silk

Road Plants, CRC Press.

Ding, W.; Wang, H.; Zhou, Q.; Wu, J.; Cheng, X. and Wang,

C. (2018): Establishment and application of a new HPLC qualitative
and quantitative assay for Gentiana Macrophyllae Radix based on
characteristic constituents of anofinic acid and its derivatives. 32 (11):
e4341.

Elbanna, S.M. (2014): Phytochemicals in Artichoke (Cyncirci
scolymus L.) and their effects on liver disorder initiation by carbon tetra
chloride. M.Sc. Thesis, Faculty of Home Economics, Menoufia
University.

Gao, S.T.; Girma, D.D.; Bionaz, M.; Ma, L. and Bu, D.P.

(2021): Hepatic transcriptomic adaptation from prepartum to
postpartum in dairy cows. 104 (1): 1053-1072.

Garg, R.; Knox, N.; Prasad, S.; Zinzuwadia, S. and Rech,

M.A. (2020): The atherogenic index of plasma is independently
associated with symptomatic carotid artery stenosis. 29 (12): 105351.
Haro, D.; Marrero, P.F. and Relat, J. (2019): Nutritional regulation
of gene expression: Carbohydrate, fat and amino acid-dependent
modulation of transcriptional activity. International journal of
molecular sciences, 20 (6): 1386.

Hegsted, D.M.; Mills, R.; Elvehjem, C. and Hart, E.J. (1941):
Choline in the nutrition of chicks. 138, 459-466.

Hosseinzadeh, S.; Jafarikukhdan, A.; Hosseini, A. and

Armand, R. (2015): The application of medicinal plants in traditional
and modern medicine: a review of Thymus vulgaris. 6 (09): 635.

Hyun, S.H.; Kim, S.W.; Seo, H.W.; Youn, S.H.; Kyung, J.S;

Lee, Y.Y. and Han, C.K. (2020): Physiological and pharmacological
features of the non-saponin components in Korean Red ginseng.
Jayasekhar, P.; Mohanan, P.V. and Rathinam, K. (1997):
Hepatoprotective activity of ethyl acetate extract of Acacia catechu.
Indian J Pharmacol. 29: 426.

Kilany, O.E.; Khalil, W.F.; Helmi, R.A. and Fares, I.M.

(2020): Comparative Hematological and Biochemical Studies on the
Effect of Some Hepatoprotective Agents in Rats. 12 (1): 25-40.

195
2022 i g8y (AGY aad) . el alaal)




e gill Al c¥lme § Bigmdl Alma

Klotzsch, S.G. and McNamara, J.R. (1990): Triglyceride
measurements: a review of methods and interferences. 36 (9): 1605-
1613.

Li, F.; Liu, B.; Li, T.; Wu, Q.; Xu, Z.; Gu, Y. and Lei, H.

(2020): Review of constituents and biological activities of triterpene
saponins from glycyrrhizae radix et rhizoma and its solubilization
characteristics. 25 (17): 3904.

Loha, M.; Mulu, A.; Abay, S.M.; Ergete, W. and Geleta, B.

(2019): Acute and subacute toxicity of methanol extract of Syzygium
guineense leaves on the histology of the liver and kidney and
biochemical compositions of blood in rats.

Lopes-Virella, M.F.; Stone, P.; Ellis, S. and Colwell, J.A. (1977):
Cholesterol determination in high-

density lipoproteins separated by three different methods. 23 (5): 882-
884.

Marin, S.; Ramos, A.J.; Cano-Sancho, G. and Sanchis, V. (2013):
Mycotoxins: Occurrence, toxicology, and exposure assessment. 60:
218-237.

Mi, L.J.; Zhang, J.; Zhao, Y.L.; Zuo, Z.T.; Wang, Y.Z. and Li, F.S.
(2019): Discrimination and evaluation Gentiana rigescens—Camellia
sinensis with different planting year using Fourier transform infrared
spectroscopy. 93 (3): 1157-1166.

Mohamed, A.A.; Sabry, S.; Abdallah, A.M.; Abd Elazeem, N.A;
Refaey, D.; Algebaly, H.A.F. and Omar, H. (2017): Circulating
adipokines in children with nonalcoholic fatty liver disease: possible
noninvasive diagnostic markers. 30 (4): 457.

Mohamed, S.P. (2010): A study of clinical, biochemical, sonological
profile of hepatic status in type Il diabetes mellitus in tertiary care
setting (Doctoral dissertation, Coimbatore Medical College,
Coimbatore).

Mohsin, M.M.; Hanif, M.A.; Ayub, M.A. and Dharmadasa, R.M.
(2020): Ginseng. Medicinal Plants of South Asia, Elsevier: 331-340.
Muller, A.J. (1964): Vitamin mixture. 150, 305.

Nicolle, C.; Gueux, E.; Lab, C.; Jaffrelo, L.; Rock, E. and Mazur,
A. (1986): Human Nutrition and Dietetics. Eight edition. Longman
Group UK LTD. Churchill Livingstone.

Nishi, H.H.; Kestner, J. and Elin, R.J. (1985): Four methods for
determining total protein compared by using purified protein fractions
from human serum. 31 (1): 95-98.

Oztiirk, M.; Altay, V.; Hakeem, K.R. and Akgcicek, E. (2018):
Liquorice: from botany to phytochemistry, Springer.

196
2022 i g8y (AGY aad) . el alaal)




e gill Al c¥lme § Bigmdl Alma

Pengelly, A. and Bone, K. (2020): The constituents of medicinal
plants: an introduction to the chemistry and therapeutics of herbal
medicine, Routledge.

Piao, X.M.; Huo, Y.; Kang, J.P.; Mathiyalagan, R.; Zhang, H.;
Yang, D.U. and Wang, Y.P. (2020): Diversity of Ginsenoside Profiles
Produced by Various Processing Technologies. 25 (19): 4390.
Rahman, A. and Muktadir, M.G. (2021): SPSS: An Imperative
Quantitative Data Analysis Tool for Social Science Research.

Ragab, A.; Nasr, N.E. and Kahilo, K. (2019): Protective effect of
glycyrrhizc acid against carbon tetrachloride-induced liver fibrosis in
rats: role of integrin subunit § like 1 (ITG B L1). Slovenian Veterinary
Research, 56.

Reeves, P.G.; Nielsen, F.H. and Fahmy, G.C. (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. J. Nutr.; 123 (11): 1939-
1951.

Reitman, S. and Frankel, S. (1957): A colorimetric method for the
determination of serum glutamic oxalacetic and glutamic pyruvic
transaminases. 28 (1): 56-63.

Riad, M.A. (2014): Utilization of Vegetable Wastes for Treatment of
Hepatointoxication in CCI4 Albino Rats. M.Sc. Thesis, Faculty of
Home Economics, Menoufia University.

Shahrajabian, M.H.; Wenli, S.U.N. and Cheng, Q. (2020): A short
review of goji berry, ginger, ginseng and astragalus in traditional
Chinese and Asian medicine. 3 (2): 36-45.

Shehata, R.A. (2012): Effect of Herbs and Vegetables Seeds on Rats
Inflicted with Hepatotoxicity. M.Sc. Thesis, Faculty of Home
Economics, Menoufia University.

Skalli, S. and Jordan, S.A. (2017): Herbal and traditional medicines,
now and future. Pharma-covigilance, Springer: 145-1509.
Somasundaram, A.; Karthikeyan, R.; Velmurugan, V.
Dhandapani, B. and Raja, M. (2010): Evaluation of hepatoprotective
activity of Kyllinga nemoralis (Hutch & Dalz) rhizomes. 127 (2): 555-
557.

SPSS (1998): Statistical package for social science, computer software,
Ver.10. SPSS Company. London, UK. Statistics version 1.0 copyright
1995: Analytical software windows version 95.

Srivastava, L.M.; Das, N. and Sinha, S. (2002): Essentials of
practical biochemistry, CBS Publishers.

Tagoe, E.A.; Dwamena-Akoto, E.; Nsaful, J.; Aikins, A.R.;

197
2022 i g8y (AGY aad) . el alaal)




e gill Al c¥lme § Bigmdl Alma

Clegg-Lamptey, J.N. and Quaye, O. (2020): High atherogenic index
of plasma and cardiovascular risk factors among Ghanaian breast
cancer patients. 245 (18): 1648-1655.

Thomas, K.W. (1992): Conflict and conflict management: Reflections
and update. 265-274.

Van Wyk, B.E. and Wink, M. (2018): Medicinal plants of the world,
CABI.

Wu, G.; Zhang, W. and Li, H. (2019): Application of metabolomics
for unveiling the therapeutic role of traditional Chinese medicine in
metabolic diseases. 242: 112057.

Wu, Z.; Zhao, Y.; Zhang, J. and Wang, Y. (2017): Quality
assessment of Gentiana rigescens from different geographical origins
using FT-IR spectroscopy combined with HPLC. 22 (7): 1238.

198
2022 i g8y (AGY aad) . el alaal)




e gill Al c¥lme § Bigmdl Alma

u.-\fgélﬁm
s A Llaa B Juadl O ol aa lidsY) (any bl

gl QAR Gl & ¢ gasll 36l aal 28l e
& Ahas 3gaaao)lu
Laala) agle g LB andy (ujda
saa = laih — A daaly
Sprague WO e Sl 50 (e BSe degena aladiul
il gl) b apsl bl oda 8 (agie JS aa 102200) +Laandl Dawley
Gligiae (& (2shls il Hsiag By sadall )sdas Llanall) dslal) 4515
Slisigny (AST ALT) asl clayily (BWG) auall (s 33l e 79
STG  STC) gsaall J¥as (ALB/GLB 4wy GLB s ALB STP) Jiadl
Cand ) L(AD) Guldl) (las yi5es (HDL-c sLDL-c sVLDL-c
S (-Ve) Dbl ddaylall de sanall (desene JS & b 5) desens 10 )
S (+Ve) damsall dlajliall e sanally daih ) S3a)) Hlail) e chdas
G35 Gle sane 4 SIS, (CCly o lgdia 25 ) Jaa)) AUl e s
Glegane 4 5 duall J55 50 GlieV) e 79 Je sl 400 dads e
S BLRYL il G oo 145 o A8 a@lids sl oAl
Ol i 3yl ClieY) puea of il i€y L duall (0 /4.5
aex s bl e A aalg (8 gt Al el Al il
2 Abad) ol s Akl Dliel e 1HES Jual) Ciia Aliall clidgll ciladle
desanall 3 dlall s WS 2l e g Uall Al 34 35ay e el Jog .CC,
Al ddaglal
Se dgaadl cladall e daal o ) Adll Al cuald dadAY
Gmand Il Jually 2ighls giseiall j5dags Do malall Hsday Lldual
sl ailhy 8 Pialy Lladl Ghall gl 4ibeslly dagloll syl

199
2022 i g8y (AGY aad) . el alaal)




e gill Al c¥lme § Bigmdl Alma

casnd) ae 4503300 A8 61 xyhe (ge \gle Jsmandl &5 ) gl Juadl o Ay
L () 2l Al & Ayl dmredl] clyal) Cppanty B 28 Lasiji

050 218 il
st dimnlall oda (Llanall ca&U Agl) Al dalitad) clasl)

Janll cﬁj\)ﬂ cc_\.\.uu.\al, ETPEREE J

200
2022 i g8y (AGY aad) . el alaal)




