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Abstract

In this study we have followed the liver's histdmdgic changes at CD-line mice (mice rederivedrfra non-
consanguineous stem) with alloxan-induced diabdrested with vegetal extract of Sylibum mariandie have
followed the liver’s changes of weight followinge ttemoval and its histopathologic changes. Thusgmiith weight
ranging from 20 to 25 g were divided into three exkpental lots, a witness lot, a lot of mice witforan-induced
diabetes, and another lot with diabetes treatech wiggetal extract of Sylibum marianum. Diabetes imdsiced by
administering two doses of Alloxan monohydratem,Z130 mg/kg body dissolved in physiological sgliffollowing
which 0.2 ml of vegetal extract of milk thistle veaBministered by gavage during two weeks. The teslitained for
the liver blades sampled from the mice with diabetbowed the presence of hepatic steatosis; falpwhe
administration of the vegetal extract to the midéhwdiabetes a decrease of the blisters full oftredipids (hepatic
triglycerides) can be noticed, which reveals tieadficial action of the vegetal extract of milkstre
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1. INTRODUCTION

World Health Organization considers that diabetes Ibecome a true global epidemic, due to the
increased rate of sicknesses over the last 20 .y&€hesrate of diabetes mellitus has increased 8
times globally, and the experts blame this espgcaal the alarming increase of the incidence of
obesity and on the reduction of physical exercisé active lifestyle in modern man’s life. The
number of non-alcoholic hepatic steatosis has as@e in parallel with the cases of obesity. It must
be suspected at every overweight or obese persovh@in accumulation of fat in the liver is
noticed at an ultrasound, especially if it is acpamed by an increased value of the glycaemia, of
the fats in the blood or of arterial hypertensibmsome cases, the excessive accumulation of fats
inside the hepatic cells leads to their destructienealed by the increase of transaminases, nsarker
of a liver disorder. Therefore, simple hepatic &isig has already evolved to the stage of non-
alcoholic steato-hepatitis.

Data show that there is a close connection betweenalcoholic hepatic steatosis and type 2
diabetes mellitus: 70-80% of the patients with éi&ls also present hepatic steatosis, and 20-
50% of those with non-alcoholic steatosis also hgyee 2 diabetes mellitus. Non-alcoholic
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steatosis is the most frequent cause of liver dsom the developed countries, outnumbering,
at present, the disorders associated with hepatitises and alcohol consume.

Diabetes is characterized by high values of gludnda@lood (hyperglycaemia) and metabolism
disequilibrium. These dysfunctions provoke a disiup of fats distribution, leading to
infiltrations of fats in the liver (steatosis) (lescu C., 2004). The accumulation of fat in therlive
leads to inflammation, lesions, followed by evabmtary scars (fibrosis), with severe consequences:
digestive haemorrhage or liver cancer. Unforturyatle evolution towards fibrosis or cirrhosis
lacks symptoms.

Hepatic steatosis represents the accumulatiorpiaiSli(fatty acids, triglycerides) in the liver, ids

the hepatic cells. It may appear as a consequehadcohol consumption (alcoholic hepatic
steatosis), but it also accompanies obesity/ thialméc syndrome, in which case it is called non-
alcoholic hepatic steatosis.

In the absence of a life-style change, followedablpss of weight and in the absence of a proper
treatment, steatohepatitis can evolve towards ittredation of the hepatic tissue, probably even
towards hepatic cirrhosis (Harrison, 2014).

2. MATERIALSAND METHODS

In this study we have used alloxan monohydratedode diabetes to the mice exposed to testing.
It is well known the fact that the alloxan is aitoanalogous for glucoses, selectively destroyirg t
cells in the pancreas that produce insulin whes @dministered at rodents and other laboratory
species, which leads to the appearance of inswdpemddent diabetes mellitus (called ‘alloxan
diabetes’) with characteristics similar to thoseyple 1 diabetes mellitus in human beings. Methods
used to induce alloxan diabetes have been descfdyethice, rats, rabbits and dogs (Nitz de
Carvalho et al., 2003). Inducing non-insulin-depentddiabetes mellitus, alloxan diabetes, has been
carried out by administering two doses of 130 nggbkdy alloxan; 48 hours later, glycaemia was
established by means of an Accutrend GCT device.bltod was collected from the tail veins by
puncture. After the diabetes was installed, vegesdfact of milk thistle was administered by
gavage (Popescu, 2014).

Silybum marianuncommonly known as milk thistle, is an invasive dieerhich spreads rapidly in
dry, deserted areas. Its seeds contain silymaitybifs, silychristin and silydianin), bioflavonoigs
amino acids (glycerin, leucine, cysteine, tyramjirgtiitamic acid, fumaric acid, saponin, sterols
tocopherols (Ciulei, 1993). People suffering frombgtes can benefit a lot from milk thistle: a
study whose results were published Rhytotherapy Researdtas revealed that silymarin
determines an improvement of the glycaemic prafildiabetic patients by significantly decreasing
the level of glycosylated haemoglobin, fasting glsmia (a jeun), as well as LDL-cholesterol and
triglycerides, in comparison with patients who hdeen administered placebo. In addition, milk
thistle would also ensure a more efficient conobthe glycaemia level at people suffering from
diabetes, according to the prestigious Mayo Clinic.

In order to carry out the test we have used CD& ftmce, which were rederived from a non-
consanguineous stem and were acquired from ‘CantaxruNational Research Institute of
Bucharest. The animals were acclimatised for a wésky were kept in aquaterrariums, with
natural light, complying with the diurnal/noctureogcles, at adequate temperatures (19 - 25 °C),
optimal conditions of noise and humidity (60%), \theere properly fed, with free access to food
and water while the experiments were carried owtdi@, 1996). The experimental lots also contain
a witness group for each experiment, made outafmaber of minimum 5 animals.
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The vegetal extract oBilybum marianumwas obtained by a series of primary and advanced
processing stages through which extractive alcolasid hydra-alcoholic solutions are obtained out
of the vegetal material, using as solvent the esthgbhol of different concentrations @fnescu,
2014).

The experimental lots were divided as follows:

- A witness group, made out of a minimum number afiGlt animals, with average weight of
22.2 g, that were not treated with anything and theeived just laboratory diet and water
ad libitum;

- A group treated with Alloxan, made out of 5 adultenwho were injected intraperitoneally
with 0,2 ml solution (130 mg/ kg body weight);

- A group treated with alloxan, who after the diabetes installed, has received 0.2 ml of
vegetal extract of milk thistle by gavage for 2 kee

At the end, the animals were anesthetised withrofdam, they were sacrificed by cervical
beheading and they were dissected in order to rentloe pancreas, which was fixed in aqueous
solution of formaldehyde 37%, washed in ethyl adplmoved into paraffin, and then cut into
sections of 5p and coloured Hematoxyline- Eosin)tHE

Statistical analysisAll values were expressed as mean = SD. Statigtiysis was carried out by
one-way ANOVA, LSD test.

3. RESULTS AND DISCUSSIONS

The anti-diabetic activity of the vegetal extr&itybum marianumvas investigated by determining
the physiological index, as well as by highlightithg changes which appear in the liver. Changes
of the liver weight in comparison with the body gleti are presented in the table below:

Table 1. Changes of the liver weight in comparisaith the body weight

Treatment| Body weight (grams) Liver weight (grams)
Control 22.2+2.01 0.09+ 0.01
Diabetic | 19.8+ 1.68 0.16+ 0.06

Vegetal |22.2+3.05 0.11+ 0.02

extract of

milk

thistle

It is well known the fact that in case of diabetds body weight suffers from some changes,
consequently in our experiment we have registeratight decrease of this physiological index
along with the injection of alloxan 130 mg/kg botyt, following the administration of the vegetal
extract of milk thistle 0.2 ml, during two weeks,geadual comeback to the initial weight was
registered.

A similar aspect was discovered in the case oflittee removed from mice with alloxan diabetes
where we have noticed an increase by 70% of thex lveight in comparison with the witness.
Following the administration of the vegetal extrat8&ilybum marianuma decrease by 50% of the
liver weight was registered in comparison with thiabetes lot. The same result has also been
obtained by Shilpee Chaudhary et al. (1014) andnGhtlwa Park et al. (2017) when measuring
the weight of the liver with hepatic steatosis.
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Figure 1. Section through the liver of the Figure 2. Section of the liver for the control
witness group HE, 100X group HE, 100X

The liver sections for the mice within the withegsup, with no treatment and with normal diet,

have presented a normal morphological aspect waditliy hepatocytes and normally positioned
nuclei.

It is known that the liver is an efficient buffergan which, in those cases in which the plasma
lipids overcome the oxidative capacity, interveriesorder to impede the accumulation of

circulating lipids and it starts to take over thgd in TG plasma; this can be also noticed indase

of injecting the toxic alloxan.

Figure 3. Section through the liver of the Figure 4. Section of the liver for the
lot with diabetes HE, 100X diabetic group HE, 100X

The histopathologic examination of the liver at enwith diabetes induced by alloxan has revealed
a multitude of blisters charged with neutral lipithepatic triglycerides), bloated hepatocyte which
demonstrates the presence of the hepatic steatmgjgrg from moderate to severe. Similar results

were registered by Xunjun Ni and Haiyan Wang (2048) Shilpee Chaudhary et al. (1014) for
induced steatosis NAFDL.
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Figure 5. Section of the liver for the diabetiq | Figure 6. Section through the liver of the lot
group treated with vegetal extract of milk with diabetes treated with vegetal extract of
thistle HE, 100X milk thistle HE, 100X

Regarding the sections through the liver of the emieated with vegetal extract &ilybum
marianum it was noticed a significant reduction of hepdipeds (triglycerides) vacuolisation, of
the hepatocyte balloon and, therefore, of the hep#tatosis. The reduction of the hepatic stesitosi
under treatment with sylimarin was also obtainedXlpjun Ni and Haiyan Wang (2016) and Zhu
Sy et al. (2018), and under treatment with antodgrChung- Hwa Park et al. (2017).

The sizes and number of the steatosis blisterprasented in the table below:

TaleThe sizes and number of the steatosis blisters

Treatment Number (mg/dL) Size of adipose cell
(nm)

Diabetic 310 60

Vegetal extract of 245 45

milk thistle

4. CONCLUSIONS

The liver ensures the transport of fats in the th)dout it is also a good buffer in order to avdidit
accumulation in the blood plasma, which was alsoatestrated in the case of injecting the toxic
alloxan.

Inducing alloxan diabetes by administering two dogkAlloxan monohydrate 0,2 ml (130 mg/kg
body dissolved in physiological saline) has le@dtoody weight decrease by 20% in comparison to
the witness, but, once the vegetal extract 0.2 ad administered by gavage, for two weeks, it was
noticed that the body weight has returned to itsnab status.

As far as the liver weight is concerned, followitige administration of two doses of Alloxan
monohydrate 0,2 ml (130 mg/kg body dissolved in gpblpgical saline) we have recorded an
increase of 70% in comparison with the witness gramd a decrease of 50% of its weight
following the treatment with milk thistle 0,2 ml.

The liver's histopathologic changes for the twoslaif mice present the following results:
accumulations of lipid vacuoles and flatulence ep&tocytes appeared as a consequence of hepatic
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steatosis following the administration of alloxaromohydrate, whereas for the lot treated with
vegetal extract oSilybum marianuma significant reduction of the degree of hepateatosis and
of the blisters loaded with neutral lipids (triggrades) was noticed.

According to the results obtained, the vegetalaettof Silybum marianunhas a beneficial and
restructuring effect over the body weight, the fiseweight, as well as in the case of hepatic
steatosis.
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