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ABSTRACT
Objectives: The aim of this research was to see the effect of Lawsonia inermis (Linn.) leaves ethanolic extract (LLEE) on liver histopathological of
alloxan-induced Wistar rats.

Methods: Thirty-five of male Wistar rats grouped into five groups, i.e., K (normal) given 0.9% NaCl solution and P1–P4 were induced using alloxan
(120 mg/kg BW) intraperitoneally. P2–P4 was given LLEE, i.e., 200 mg/kg BW, 400 mg/kg BW, and 600 mg/kg BW for 28 days. On 29th day, all
Wistar rats of the group were sacrificed to take its liver. Histology preparation of liver by paraffin slicing method of hematoxylin-eosin staining. The
observation was done under a microscope with ×40 and ×100 magnification. Observation of the liver histopathological includes changes of the central
venous, sinusoid, hepatocyte morphology, and glycogen accumulation, P1–P4 compared to K.
Result: The results showed that in P4 group, LLEE dose 600 mg/Kg BW for 28 days able to improve liver tissues structure of alloxan-induced Wistar rats.
Conclusion: The LLEE at dose 600 mg/Kg BW effective can restore the liver destruction of alloxan-induced Wistar rats.
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INTRODUCTION
Diabetes mellitus (DM) is metabolic disorders due to carbohydrate,
lipid, and protein metabolism. DM occur due to impaired productivity
otsecretion or function of insulin, cause hyperglycaemia [1]. Chronic
hyperglycemia will increase the production of free radicals. Free radical
compounds related to damaging, dysfunction, and disorders of the
liver [2]. Since a long time ago, Lawsonia inermis (Linn.)/LL was used
by people in all the world to treat disorders of increased blood glucose
levels (hyperglycemia) [3].
LL leaves contain naphthoquinones, tannins, naphthalenes, and
flavonoid. The flavonoids can be the function of radical scavengers
because they can against the free radicals in the body. Need to research
to get the function of this plant as a source of natural bioactive
compounds. Therefore, it is a potential raw material for medicine [3].
Based on the background, the aim of this study research was to see the
effect of L. inermis (Linn.) leaves ethanolic extract (LLEE) on the liver
histopathological representation of alloxan-induced hyperglycemia Wistar
rat model. Given alloxan is the fastest method to produce experimental
hyperglycemia conditions [4]. Administration of alloxan as experimental
hyperglycemia in animal model will cause liver tissue damage [5].
METHODS

A research ethical permit is obtained from the Ethics Committee of
the Faculty of Mathematics and Natural Sciences (FMIPA), Universitas
Sumatera Utara (USU), Medan (Number of Ethical Clearance was 116
by 2017). The research was conducted at Biology Laboratory of FMIPA
USU, Chemistry Laboratory of FMIPA USU, and Pathology Anatomic
Laboratory of Faculty of Medicine, USU.
This research used Wistar rats (Rattus norvegicus), with inclusion
criteria: Male sex, age 2–3 months, BW ranging from 150 to 200 g, and

has not been used for other research. The Wistar rats were excluded
if they died during the research. The number of Wistar rats used
was 35 Wistar rats. The Wistar rats were grouped into five groups
according to the Federer formula [6]. The group of Wistar rats in the
research was negative control (K), positive control (P1), and LLEE
extract treatment groups with doses 200 mg/Kg BW (P2), 400 mg/Kg
BW (P3), and 600 mg/Kg BW (P4) [7,8]. After 1 week of acclimation,
P1, P2, P3, and P4 groups were induced alloxan 120 mg/Kg BW in 0.1
M citric buffer by intraperitoneal injection to cause conditions of rat
hyperglycemia [9,10].

Preparation of LLEE
Ethanolic extraction of LL was done with maceration method that
used ethanol solvent with ratio 1:10 (w/v). The dried LL was dissolved
by ten parts after that poured with 75 parts of ethanol 96% as the
essenced, closed and left for 5 days, and shielded from the light while
stirring occasionally. After 5 days, the solution was filtered, and the
pulp was squeezed and washed with enough liquid essence to obtain
100 parts. The extract was obtained evaporated at a temperature of
50°C [7]. On the 1st day after hyperglycaemia happened, LLEE was
given to the groups of Wistar rat P2, P3, and P4 groups with doses
of each group 200 mg/Kg BW, 400 mg/Kg BW, and 600 mg/Kg BW.
The treatment was performed for 28 days, and the Wistar rats were
sacrificed with light chloroform anesthesia on the day 29th. The result
of sectioning tissue from liver rats was taken as sample.
Surgery of Wistar rats
A surgical procedure was performed through preparation, surgery,
and sanitation by the routine procedure at Laboratory of Biology,
FMIPA, USU. At the stage of surgical, the Wistar rats were killed by neck
dislocation after neck after light chloroform anesthesia. The liver organ
was taken by surgical and then using 0.9% NaCl cleaned and put in the
pot containing 10% formalin buffer.
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Preparation histology slides of liver Wistar rats
The preparation histology slides of liver Wistar rats were done in at the
Pathology Anatomic Laboratory of Faculty of Medicine, USU, by routine
histology method. The stages of preparation are as follows on stage,
i.e., fixation, dehydration, clearing, embedding, blocking, sectioning,
staining gluing (mounting), labeling, and observation.

Slides were observed under a microscope with ×40 and ×100
magnification at the Pathology Anatomic Laboratory of Faculty of
Medicine, USU. Records of the histological results were obtained by
photomicrography using the digital photomicrographic microscope.
Data analysis
The histopathological of liver cell was analyzed with reading the
qualitatively descriptive based on the central venous, sinusoid,
hepatocyte morphology, and glycogen accumulation (GA) by looking
at the liver picture in each P1, P2, P3, and P4 groups compared to the
normal control (K).
RESULTS

The effect of LLEE on the liver of hyperglycemic wistar rats can be seen
by hematoxylin-eosin (HE) staining. Histologic examination of the liver
of wistar rats shows in Figs. 1-6

Fig. 1: The liver tissue showed normal cellular hepatocyte
architecture. Vena central, H (Hepatocyte), S (Sinusoid)
(H and E, ×40)

Fig. 2: The liver tissue (P1) with irregular hepatocyte, sinusoid
space dilatated (arrow), glycogen accumulation, and congestion
and dilatation of vena central (H and E, ×100)
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Fig. 1 is negative control (K) of the liver tissue Wistar rats group
showing normal cellular hepatocyte architecture.
Figs. 2 and 3 are positive/diabetic control (P1) of the liver tissue
induced with 120 mg/Kg BW of alloxan showed cellular abnormalities
with irregular hepatocyte, widened sinusoid space, GA, and congestion
and dilatation of vena central.
Fig. 4 is liver tissue treated with LLEE at dose 200 mg/Kg BW (P2)
showed a similarly with diabetic control appearance, not much change.

Fig. 5 is tissue treated with LLEE at dose 400 mg/Kg BW (P3) showed
a slight cellular hepatocyte regeneration, a slightly widened sinusoid
space, and decreased congestion of vena central.
Fig. 6 is liver tissue treated with LLEE at dose 600 mg/Kg BW (P4)
showed complete restoration compare to the normal control.
DISCUSSION

In this research, the histopathological of the liver of wistar ratson P1P4 groups that induced of alloxan compared with the negative control
group (K) showed abnormalities. Abnormalities are seen in the central
venous,, sinusoids, morphological hepatocytes and GA. The induction

Fig. 3: The liver tissue (P1) showed irregular hepatocyte and
glycogen accumulation (arrow) (H and E, ×100)

Fig. 4: The liver tissue treated with ethanolic extract of Lawsonia
inermis (Linn.) leaves at dose 200 mg/kg bw (P2) showed a similarly
with diabetic control appearance, not much change, dilatated
sinusoid space (arrow), congestion of vena central (H and E, ×40)
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showed a similarly to the diabetic control appearance (P1 group).
Fig. 5 is hepatic tissue treated with LLEE at dose 400 mg/kg BW (P3)
which shows a slight cellular hepatocyte regeneration, a slight widened
sinusoid space, and decreased congestion of venous centralis. Fig. 6 is
hepatic tissue treated with LLEE at dose 600 mg/kg BW (P4) which
shows complete restoration compare to the normal control (K group).

Fig. 5: The liver tissue treated with ethanolic extract of Lawsonia
inermis (Linn.) leaves at dose 400 mg/kg BW showed a slight
cellular hepatocyte regeneration, a slight sinusoid space dilatated
(arrow), and decreased congestion of vena central (H and E, ×40)

LL is a herb plant that is often used as a medicine by local residents to
treat disorders of increased blood glucose levels. LL is native to tropical
and sub-tropical plants such as Asia, South Africa, East Africa, and
North Africa. In Medan city, the capital city of North Sumatra Province,
the plants much grow a lot in Medan Denai, one of the districts. LL is one
of 40 types of plants used as medicines and is listed in the list of drugs
“Ebers Papyrus” written in 1550 SM Leaves are small, greenish brown
to the dull green, opposite in arrangement along the branches with
short petioles, about 1.5–5 cm long and 0.5 cm wide to 2 cm. The main
component of the leaf is a dye substance known as legal one, 2-hydroxy1,4-naphthoquinone-C10H6O3 [15].

The LL has beneficial of antioxidant [16]. The active compound as an
antioxidant in LL is flavonoid. Flavonoids can inhibit the activity of
alpha-glucosidase enzymes. Flavonoids are phenol compounds that
widely held by plants and function as inhibitors of alpha-glucosidase
enzymes. Potential flavonoid agents used for the treatment of
conditions of rat hyperglycemia in this research because the relevant
of alpha-glucosidase enzyme inhibitors reduce the complex of
digestion carbohydrates and absorb, thereby reducing elevated glucose
levels [17]. The flavonoids can be the function of radical scavengers
because they can capture the free radicals in the body. The mechanism
system of flavonoids was the conjugated bond and H atom as the donor
of the hydroxyl (-OH) phenolic [18]. This natural antioxidant can fight
the damaging caused by free radicals, improving the function of organs,
such as liver in this research.
Previous studies have demonstrated the phytochemical test on plant
extracts of herbs that constituents such as alkaloids, glycosides,
tannins, saponins, flavonoids, carbohydrates, steroids, triterpenoids,
and phenolic compounds enhance hepatoprotective efficacy [19].
CONCLUSIONS

Fig. 6: The liver tissue showed a normal cellular architecture
(H and E, ×40)
of alloxan can cause a diabetic state in experimental animals and at
certain doses of alloxan will cause tissue damage in the liver. The
liver is an important organ in the body and has a central role in the
metabolism of substances and substances that are toxic in the body.
This causes the liver to become an organ that is susceptible to metabolic
system disorders. Indications of disorder can be seen in changes in
liver histologic structures such as abnormalities on the central venous,
sinusoids, hepatocyte morphology, and GA [11]. Damage to liver cells
can be permanent damage and temporary. On temporary damage, the
liver cells will undergo a change as a form of adaptation process. This
temporary change can be recovered by treatment [12].
The treatment by utilizing natural resources such as herb plants has
become a tradition of people around the world. Traditional medicine
comes from the herb plant that has safe side effect compared to the
chemical medicine [13,14]. There have been many studies conducted
in conjunction with the treatment of DM, one of them with the
utilization of herb plants. In this research, the effect of LLEE shows on
the histopathological of the liver tissue Wistar rats of P2–P4 groups
compared to K and P1 groups. Effect of LLEE extract treatment is shown
in Figs 4-6.

On Fig. 4 can be seen the liver of wistar rats treated with LLEE at dose
200 mg/kgBW (P2) is not much change. The appearance of P2 group

The results showed that LLEE dose 600 mg/Kg BW for 28 days is able
to improve liver tissue structure of hyperglycemia Wistar rats induced
by alloxan.
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