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Abstract
Chronic liver disease commonly result in liver fibrosis and eventually liver cirrhosis. It has
been demonstrated that patients with liver cirrhosis whom consumed N. sativa
seed’sexperienced an improvement such as increasing of serum albumin level followed by
diminished lower extremities oedem and ascites. The increasing of serum albumin level
probably caused by repairment of liver parenchym and or function. Our research aim was
evaluation of N. sativa seed’s extracts as hepato regenerative agent againts hepatocellular
damage induced by hepatotoxins (CCl4). 18 Rats were divided into three groups; normal,
liver fibrotic control and liver fibrotic treated with N. sativa groups, 6 rats in each. Liver
fibrosis induced by CCl4 intraperitoneal injection @ 1mL/kgBB for 8 weeks, three times in
week. After CCl4 induction, administrated ethanol extract of N. sativa seeds by daily
intragastric gayage for 4 weeks. At the end of the study, the animal sacrificed, blood and
tissue sample were obtained. The level of albumin serum was examinated by
spectrophotometry, the mesenchymal stem cell marker CD90, and hepatoblast marker HNF4α expressions were examinated with immunohistochemistry. It was found that N. sativa’s
extracts significantly revised on albumin serum level and improved the liver tissue through
the increasing of CD90 and HNF-4α expression. From this study, it concluded that Nigella
sativa seed’s extract exhibited a promising hepatoregenerative effect in the management of
liver fibrosis.
Keywords: Nigella sativa, Liver fibrosis, CD90 expression, HNF-4α expression, Albumin
serum level
1. INTRODUCTION
Chronic liver diseases tend to end up as liver fibrosis and liver cirrhosis. Previous
studies have shown that elevation of albumin serum as well as reduction of limb oedema and
ascites in a patient with liver cirrhosis are associated with Nigella sativa (N.sativa)
consumption [1]. The elevation of albumin serum level is potentially resulted from liver
regeneration process, which defined as liver parenchyma refinement or hepatocyte function
improvement. The mesenchymal stem cells have a substantial role in hepatocytes
regeneration. The endogenous stem cells are quiescent and can be activated into hepatoblasts
depends on the influence of the microenvironment of surrounding stem cell (niche)[2].
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N.sativa’s seeds that bear multi compounds are expected to be able to affect the stem cell
niche and modulate liver regeneration in liver fibrosis. This study aims to prove that N.sativa
seeds extract can bring a hepato-regenerative effect that can be seen as elevated serum
albumin level as a result of the activation of mesenchymal stem cell activation in rat model of
liver fibrosis that being induced by carbon tetrachloride (CCl4). CD90 is one of mesenchymal
stem cell marker, and HNF-4 is the marker of hepatoblast.

2. METHODS
Twenty one white male Wistar rats, with 150-200 g of body weight, at 2-3 months old
were included in this study. All rats were kept in a standardized laboratory cage.
Randomisation was done following the planned scheme. Rats were classified into one out of
three groups; group A (normal rats), B (CCl4 only) and C (CCl4 + N.sativa); each group
consist of 7 rats. Group B and C received 10% 1 mL/kgBW of CCl4 injection (Merck; 153,82
g/mol) for 8 weeks, 3x/week. Group C received 2.4 g/kgBW oral N.sativa extract for four
weeks, following eight weeks CCl4 induction. N.sativa seeds were obtained from Ad-Dawa’s
Research CV Rizki Abadi Tuban and extracted using ethanol following Andaloussi’s method
(Andaloussi, 2011). By the end of this study, rats were anaesthetized using 100mg/kgBW of
Ketamine HCl, intramuscular. Soon afterwards, we drew the blood samples from intracardiac
and liver blood. The blood samples were centrifuged to separate the serum. The blood serum
was taken, and the albumin level was counted using spectrophotometry. The liver organ
samples were fixated in 10% formalin buffer and processed to become paraffin block. The
paraffin blocks were then cutted into 4µm-thick slices using rotary microtome and then put
onto an object glass. Next, the slices were stained using Immunhistochemistry staining of
monoclonal anti-CD90 to measure the CD90 expression and monoclonal antiHNF-4 to
measure the HNF-4 expression. The observation of CD90 and HNF-4 was done using
light microscope by 1000x magnification. Data was displayed as mean ± SD and analysed
using ANOVA followed by LSD to evaluate the difference between each group. We also
used linear regression analysis to perceive the effect of N.sativa extract towards CD90 and
HNF-4 expression and albumin serum level.
3. RESULTS
The mean expression of CD-90, HNF-4, and serum albumin level from all groups
are explained in Table 1. CCl4 induction significantly reduces the expression of CD90
(p<0.05) and serum albumin level (p<0.05), and increase the expression of HNF-4 (p<0.05).
N.sativa supplementation also significantly increase the expression of CD90 (p<0.05) and
HNF-4 (p<0.05), but not albumin serum level (p=0.106). The N.sativa supplementation
affects the expression of CD90, HNF-4 and serum albumin level by 95.5%, 93.4%, and
17.7%, consecutively. The expression of CD90 affect serum albumin level by 88.3%, but the
expression of HNF-4 affect the serum albumin level by 19.1%.
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Table 1. The mean expression of CD90, expression of HNF-4 and serum albumin level in normal
rats (A), rats injected by only CCl4 (B), and rats injected by CCl4 and given N.sativa supplementation
(C).

CD90 expression
HNF-4expression
Serum albumin level

A
3,3 ± 0,8
2,7 ± 0,8
2,1 ± 0,1

B
2,0 ± 0,6
6,0 ± 0,9
1,5 ± 0,4

C
7,8 ± 0,8
13,3 ± 1,2
1,8 ± 0,3

Figure 1. The expression of CD90 in normal rats (A), rats injected by only CCl4 (B), and rats injected
by CCl4 and given N.sativa supplementation (C) at 400x magnification N.sativa, and the expression of
CD90 at 1000x magnification N.sativa. The black arrows show positive expression of CD90, marked
as a red-stained cell membrane.
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Figure 2. The expression of HNF-4in normal rats (A),rats injected by only CCl4 (B), and rats
injected by CCl4 and given N.sativa supplementation (C) at 400x magnificatioN.sativa, and the
expression of HNF-4 at 1000x magnification N.sativa. The black arrows show positive expression of
HNF-4, marked as brown-stained nucleus in hepatocytes.

DISCUSSION
N.sativa extract contains active ingredients, such as thymoquinone, oleic acid and
linoleic acid[3]. N. sativa extract supplementation increases the expression of CD90 in the
liver and gave 95.5% influence, showing that N.sativa extract has a potential to increase the
MSC homing and migration from bone marrow to liver and/or increase the MSC proliferation
in liver. MSC is important in liver regeneration. MSC can be differentiated into hepatocytelike cells both in vitro and in vivo[4].We predict that these effects are resulted from the
linoleic acid and thymoquinone compounds in N.sativa extract. Previous invitro study by
Smith, 2012 showed that linoleic acid exposure on human MSC for seven consecutive days in
vitro was associated with increased migration ability of stem cell in 2% fetal bovine serum
(FBS) medium[5]. Thymoquine is G-protein couple receptor agonist that can activates p38-
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mitogen-protein kinase (p38/MAPK) pathway[6]. Activation of MAPK pathway can activate
Wnt/β-catenin, and then activate cyclin D2 that responsible on mesenchymal stem cell
proliferation[7]. Activation of MAPK can activate transcription regulator protein, such as cmyc, HGF, cyclin D that can induct the quiscent endogenous mesenchymal stem cell
activation[8].
N.sativa extract supplementation also increases the expression of HNF-4 by 93.3%
and the expression of CD90 influence the expression of HNF-4 by 88.3%, showing that
N.sativa has a potential to increase the number of hepatoblasts by upgrading the
differentiation ability from MSC into hepatoblasts. Thymoquinone (TQ) as the primary
bioactive compounds of N.sativa are suspected as the main actor of this differentiation
process. In vitro study by Wirries in 2013 showed that TQ plays a role in progenitor cell
differentiation in osteogenesis [9].
N.sativa extract also increase the serum albumin level, but the elevation level is not
significant and only give small influence by 17.7%. The expression of HNF-4 affects the
level of serum albumin level by 19.1%. The elevation of serum albumin level reflects the
improvement in liver function, which can be resulted from the damaged cells replacement by
the new healthy cells. These new hepatocytes are potentially arised from hepatoblasts
maturation. Hepatoblasts do not have a protein synthesis function. In addition, albumin has a
long duration of action, for 3-4 weeks. The non-significant elevation may be caused by the
short duration of N.sativa exposure, which only lasts for four weeks, while the duration for
hepatoblasts maturation into mature hepatocytes need longer duration. Therefore, N.sativa
supplementation for four weeks, though showing a correlation with the elevation of albumin
level, can only give a non-significant result.
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