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Abstract

AIM: To investigate the anti-oxidative and anti-fibrotic
effects of aloe vera in patients with liver fibrosis.

METHODS: Aloe vera high molecular weight fractions
(AHM) were processed by patented hyper-dry system
in combination of freeze-dry technique with microwave
and far infrared-ray radiation. Fifteen healthy volunteers
as the control group and 40 patients were included.
The patients were randomly subdivided into two equal
groups: the conventional group was treated with place-
bo (starch), and AHM group was treated with 0.15 gm/
d AHM, both for 12 consecutive weeks. The patients
were investigated before and after treatment. Serum
activity of aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP),
hyaluronic acid (HA), transforming growth factor-p
(TGF-B) and matrixmetalloproteinase-2 (MMP-2) were
determined. The reduced glutathione (GSH) and malo-
ndialdehyde (MDA) levels in liver were assayed and the
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expression of hepatic a-smooth muscle actin (a-SMA)
was identified by immunohistochemistry.

RESULTS: At the start of the study, the hematoxylin
and eosin staining revealed fibro-proliferated bile duct-
ules, thick fibrous septa and dense inflammatory cellu-
lar infiltration in the patients before treatment. The use
of AHM for 12 wk significantly ameliorated the fibrosis,
inhibited the inflammation, and resulted in minimal
infiltration and minimal fibrosis compared to the con-
ventional group. The enzyme activities of the liver (ALT,
AST and ALP) were attenuated after treatment in both
groups, and the decrease in the AHM group was more
significant as compared with the conventional group.
Similar to the AST, the MDA levels were significantly
higher before treatment, and were attenuated after
treatment in both groups. In contrast, the hepatic glu-
tathione content in the patients were decreased signifi-
cantly in the AHM group compared to the controls. The
serum levels of the fibrosis markers (HA, TGF- and
MMP-2) were also reduced significantly after treatment.
The expression of a-SMA was modified in patients be-
fore and after treatment as compared with the normal
controls. In the conventional group, there was only thin
and incomplete parenchymal «-SMA positive septum
joining the thickened centrilobular veins, while in the
AHM group, few a-SMA positive cells were present in
sinusoid and lobule after treatment.

CONCLUSION: Oral supplementation with AHM could
be helpful in alleviating the fibrosis and inflammation of
hepatic fibrosis patients.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Hepatic fine periportal fibrosis is a common response
to liver injury caused by viral hepatitis, hepatitis B virus
(HBV), and hepatitis C virus (HCV) infection, and other
factors. The pathophysiological events leading to peripos-
tal fibrosis provoke excessive hepatocytes apoptosis and
necrosis?. The damaged hepatocytes are the activators
of Kupffer cells. The activated Kupffer cells release a
number of soluble agents, including cytokines, reactive
oxygen species (ROS), and other factors. These factors
act on the hepatic stellate cells (HSCs), which undergo
morphological transition to myofibroblast-like cells and
proliferate. This transition is characterized by an acceler-
ated production of large amounts of extracellular matrix
(ECM) involving molecular and histological re-arrange-
ment of various types of collagens, proteoglycans, struc-
tural glycoprotein and hyaloronic acid".

Oxidative stress has been recognized as a fundamen-
tal factor in the pathological changes observed in various
liver diseases™”. It can cause excessive damage to hepato-
cytes through lipid peroxidation and protein alkylation'”,

Acute and chronic liver diseases constitute a global
concern, and treatment for these diseases is difficult and
have limited efficacy. Therefore, considerable efforts are
being made to obtain useful herbal medicine from docu-
mented medicinal plants for a wide variety of clinical
conditions. Developing therapeutically effective agents
from natural products may reduce the risk of toxicity
when the drug is used clinically.

Aloe vera is a cactus-like plant that grows in hot, dry
climates. Two distinct preparations of aloe plants are
most frequently used. The leaf exudate (aloe) is used as
a laxative, and the mucilaginous gel (aloe vera) extracted
from the leaf parenchyma is used as a remedy against a
variety of skin disorders. Aloe vera gel has been demon-
strated to have liver protective effect in rats'”), and many
toxicity studies have been conducted to determine the
LD50 of aloe vera"™. However, the antifibrotic effect
of aloe vera on liver fibrosis has not yet been reported.
The aim of this study was to investigate the anti-oxida-
tive, and anti-fibrotic effects of aloe vera in patients with
acute liver fibrosis.

MATERIALS AND METHODS

Extraction and preparation

Aloe vera high molecular weight fractions (AHM) were
obtained from water-washed gel of aloe vera leaves
cultivated in Okinawa, Japan. Voucher specimens of
aloe vera collected in Okinawa, were compared and de-
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termined to be aloe vera L. plant (syn. Aloe barbadensis
Miller) (Herbarium number 54-3 in Medicinal garden,
Fukuyama University by Emeritus Prof. A Yagi). AHMs
were processed by patented hyper-dry system in com-
bination of freeze-dry technique with microwave and
far infrared-ray radiation. AHM contains the follow-
ing chemical and physical properties: molecular weight
(MW): 1119500 D by high performance liquid chroma-
tography (HPLC) analysis; TSK gel GMPW column: two
columns in series, 10 um, 7.8 mm X 30 cm; eluent 0.2
mol NaNOs; flow rate: 1.0 mL/min; temperature: 40 C;
and use of refractive index detector.

Sample treatment

AHM sample (1 g) was homogenized in 2 mL of 0.2 mol
NaNOs. Homogenate was centrifuged at 2000 X g for
1 min. Upper solution was introduced as 200 pL aliquots
to size-exclusion-chromatography. Aloin content was
less than 10 ppm by HPLC analysis!, water content: 3%
+ 0.5%, colony formulating unit: less than 300/g, Na:
430 mg/100 g, Ca: 2100 mg/100 g. AHM contained the
neutral polysaccharides with MW of about 1000 kDa,
and 90% carbohydrate and 7% protein. Glycoprotein
and verectin composed of carbohydrate and protein in a
ratio of 10.7% and 82.0%, respectively, with MW of 29
kDa"”, was obtained in a ratio of 20% by immunochemi-
cal assay in AHM. Chemical shifts of AHM were deter-
mined in D20 with a JOEL JNM «-400 and 100 MHz
for proton and carbon, respectively. The infrared spectra
were determined with a FTIR-8600PC, Shimadzu, Japan.

Patients
The subjects in this study were selected from the Internal
Medicine Department, Tanta University Hospitals. They
included 15 healthy volunteers as the control group and
40 patients (32 men and 8 women, ranged 25-56 years).
Among the 40 patients, 15 had HCV, 24 had HBV and
1 had bilharziasis. Patients were included in the study if
they were positive for serum hepatitis B surface antigen
or C antibodies and had persistently elevated serum ami-
notransferase concentrations 1.5 times higher than the
upper limit of the reference range for at least 6 mo. All
the patients were diagnosed according to the Interna-
tional Autoimmune Hepatitis Group Report protocol.
For assessment of liver fibrosis scores, all patients
underwent liver biopsy as part of the normal diagnostic
procedure and were sub-classified according to the score
for the histological activity index (HAI). Patients with a
history of gastrointestinal bleeding and chronic liver dis-
ease (Wilson's disease, hemochromatosis, o 1-antitrypsin
deficiency, or hepatocellular carcinoma), active intrave-
nous drug abuse, and liver transplantation were excluded.
All the patients were subjected to full history taking,
thorough clinical examination, biopsy and histological
examinations, and laboratory investigations (Table 1).
Informed consent was obtained from all the partici-
pants. The protocol of the study was approved by the
Ethical Committee of the University.
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Parameter Control group Conventional group' AHM group®
(n = 15) (n = 20) (n = 20)

Age (yr) 40.2+104 41.6+154 40.5+13.9
Sex (M/F) 15/0 15/5 17/3
HBV - 12 12
HCV - 8 7
Bilharziasis - 0 1
Fibrosis Stage

F1 0 3 3

F2 0 9 10

F3 0 8 7

F4 0 0 0
Total bilirubin 0.55 £+ 0.20 1.19 £ 0.20 1.18 £0.19
(mg/dL)
ALT (IU/L) 194 +82 874+84 85.9+9.1
AST (IU/L) 25.0+4.3 50.8 +6.7 51.0+4.2
ALP (IU/L) 55.0+14.3 225.0 £ 85.6 223.0+74.5
Albumin (g/dL) 44+0.1 42+0.2 43+0.1
INR 0.88 £ 0.22 147 £0.3 1.51+£0.2

'Patients treated with the conventional treatment with placebo (starch) for
12 consecutive weeks; *Patients treated with the conventional treatment
with 0.15 g/d AHM for 12 consecutive weeks. AST: Aspartate aminotrans-
ferase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; INR:
International normalization ratio; HBV: Hepatitis B virus; HCV: Hepatitis
C virus; AHM: Aloe vera high molecular weight fractions.

Treatment was initiated if they met the inclusion crite-
ria. Treatment of each patient was according to a standard
protocol. Hepatitis C patients were treated with pegylated
interferon (180 ug/wk) + ribavirin (800-1200 mg/d).
Hepatitis B patients were treated with adefovir (10 mg/d)
ot lamivudin (100 mg/d).

The patients were randomly subdivided into two
equal groups: the conventional group treated with the
conventional treatment with placebo (starch) for 12
consecutive weeks, and the AHM group treated with the
conventional treatment with 0.15 g/d AHM (0.05 g three
times daily) for 12 consecutive weeks. The dosage was
calculated according to Williams e 2/'”. The AHM prepa-
ration was provided in sachets, which contained powder
to be dissolved in 50 mL fresh water. Liver and blood
samples were collected at the start and at the end of the
study period for assessment.

Histological assessment

Liver biopsy fragments were fixed in 10% neutralized
formaldehyde, embedded in paraffin, and then stained
with hematoxylin and eosin. Liver biopsy samples were
examined in a double-blinded fashion using a METAVIR
scoring system. Blood samples were withdrawn; serum
was separated and utilized for biochemical analysis of as-
partate aminotransferase (AST), alanine aminotransferase
(ALT) alkaline phosphatase (ALP), hyaluronic acid (HA),
transforming growth factor-f§ (TGF-f3) and matrix metal-
loproteinase-2 (MMP-2). Liver sample was dried, cut into
portions and kept frozen at -80 ‘C until used for analysis.
Liver tissues were weighed and homogenized in solution

(49

Boishidengs  WIG | www.wjgnet.com

containing ice-cold isotonic saline!'”. The homogenates
were centrifuged at 4500 rpm for 15 min at 4 C and the
supernatants were taken for determination of reduced
glutathione (GSH), and malondialdehyde (MDA). The
protein content of the tissue aliquots was determined by
the Lowry method".

Biochemical assays

Measurement of liver enzyme activities: The serum
enzyme activities of ALT and AST were measured coloti-
metrically according to the method of Reitman and Fran-
kel using Boehringer Mannheim Kit. The optical density
was read at 546 nm using UV-160A Shimadzu Spectropho-
tometer. Serum total alkaline phosphatase activity was esti-
mated by commercially available kits (Biol\/[[zeorieux, France)

according to the method of Kind and King ],

Measurement of fibrosis markers: Serum hyaluronic
acid was measured using a kit provided by Corgenix Inc.
(Colorado, United States, under license of Chugai Diag-
nostic Science Co.). It was measured by enzyme-linked im-
munosorbent assay (ELISA) according to the manufactur-
er’s instructions. Serum TGF-f1 and MMP-2 levels were
evaluated using a commercially available human TGF-B1
and MMP-2 ELISA kit according to the manufacturer’s
instructions (TGF-1: R and D System, Abingdon, United
Kingdom; MMP-: Amersham, Bucks, United Kingdom).

Measurement of liver oxidative markers: Hepatic GSH
concentration was determined by the method of Richard-
son and Murphy[z”, using Ellman’s reagent (5, 5’-dithio-
bis-2-nitrobenzoic acid; D'TNB) and the absorbance was
measured at 412 nm. The results were calculated as pmol
GSH/g tissue. Lipid peroxidation was assessed by mea-
suring MDA using thiobarbituric acid according to the
method of Yoshioka ez @/, Thiobarbituric acid reactive
substances was measured in pumol/g of tissue according
to the absorbance at 532 nm.

Immunohistochemical analysis

For immunohistochemical analysis, sections were incu-
bated with anti-o-smooth muscle actin (a-SMA) (1/1000;
Dako North America, Inc., Carpenteria, CA) for 30 min.
Staining was visualized using the horseradish peroxidase-
conjugated Dako staining system (Dako In-Vision; Dako
North America, Inc.).

Statistical analysis

Data were statistically analyzed by 2-way analysis of vari-
ance (ANOVA) (repeated measure type) to compare the
results before (baseline) and after treatment within the
same group, and unpaired Student’s # test was used to
compare the means of different groups. Significant dif-
ferences between the groups were statistically analyzed
using one-way ANOVA using the computer program
SPSS for Windows version 10 (Chicago, IL, United
States). All results were expressed as mean * SD. The
level of significance was set at P < 0.05.
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Figure 1 Hematoxylin and eosin staining of liver tissues (HE, » 200). A: Control group showed normal lobular architecture and cell structure; B: Patients before
treatment showed fibro-proliferated bile ductules, thick fibrous septa and dense inflammatory cellular infiltration; C: The conventional group showed moderate fibrosis
with inflammatory infiltration and slight ballooning of liver cells; D: Aloe vera high molecular weight fractions group showed minimal infiltration and minimal fibrosis.

RESULTS

Macroscopic presentation and histological evaluation
The histological findings of liver tissues are presented in
Figure 1. There were thick fibrous septa and dense inflam-
matory cellular infiltration in the patients before treatment.
However, the control group showed normal lobular archi-
tecture and cell structure. The conventional group showed
moderate fibrosis with inflammatory infiltration and slight
ballooning of liver cells after treatment. AHM treatment
could inhibit the inflammation, and showed minimal infil-
tration and minimal fibrosis compared to the conventional
group. The histopathological evaluation of the two groups
before and after treatment is shown in Table 2.

Determination of liver enzyme activities

The serum ALT, AST and ALP activities were significant-
ly higher in the patients at the beginning of the study as
compared with the control group. These increases were
attenuated after treatment in both the conventional group
and the AHM group, and the decrease in the AHM group
was more significant than in the conventional group (P <
0.05, Figure 2). There was no significant difference in the
liver enzyme activities between HBV-induced fibrosis and
HCV after treatment (P < 0.05, Table 3).

Determination of liver oxidative markers
Similar to the aminotransferase activities, the MDA levels
were significantly higher in the patients before treatment,
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Table 2 Histopathological evaluation of the patients before

and after treatment 7 (%)

AHM group
Before After 7P

Conventional group
Before After  ,*/P

Grade
0 0 (0) 3(15) 439/ 0 (0) 3 (15) 9.390/
1 3 (15) 5(25) 0.223 3 (15) 9 (45) 0.024°
2 9 (45) 6 (30) 10 (50) 4 (20)
) 8 (40) 6 (30) 7 (35) 4 (20)

Stage
0 0 (0) 0(0) 0.000/ 0(0) 2 (10) 6.170/
1 3 (15) 3(15)  1.000 3 (15) 7 (35) 0.103
2 9 (45) 9 (45) 10 (50) 4 (20)
8] 8 (40) 8 (40) 7 (35) 7 (35)

P < 0.05 vs conventional group. AHM: Aloe vera high molecular weight
fractions.

and were attenuated after treatment in both groups (P <
0.05, Figure 3). In contrast, the hepatic glutathione con-
tent in the patients was decreased to about 49% of the
control. Twelve weeks of treatment could increase the
concentration of reduced glutathione. The increase was
more significant in the AHM group (P < 0.05, Figure 3).
There was no significant difference in the liver oxidative
markers between HBV-induced fibrosis and HCV after
treatment (P < 0.05, Table 3).

Determination of fibrosis markers
As shown in Figure 4, a significant increase in the serum
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Table 3 Biochemical parameters of hepatitis B virus-induced

fibrosis and hepatitis C patients after treatment

Conventional group AHM group
Parameter HBV HCV HBV HCV
mn=12) @@=8) @@=12) m=7)
ALT (IU/L) 50.1 47.2 50.1 37.3
AST (IU/L) 40.4 38.3 30.3 28.1
ALP (IU/L) 173.3 177.8 156.3 160.4
MDA (umol/g) 596.1 607.4 571.0 565.0
GSH (ng/g) 229 204 237 276
TGEF-p (pg/mL) 382 411 346 384
HA (ng/mL) 63.3 59.7 58.1 52.1
MMP-2 (ng/mL) 259.1 277.8 238.8 256.7

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP:
Alkaline phosphatase; MDA: Malondialdhyde; GSH: Reduced glutathione;
TGF-B: Transforming growth factor-B; HA: Hyaluronic acid; MMP-2: Ma-
trix metalloproteinase-2; HBV: Hepatitis B virus; HCV: Hepatitis C virus.

level of TGF-B1, HA and MMP-2 was observed in the
patients before treatment. Both the conventional and the
AHM groups showed significant decrease in the levels af-
ter treatment (P < 0.05). There was no significant differ-
ence of fibrosis markers between HBV-induced fibrosis
and HCV after treatment (P < 0.05, Table 3).

The expression of a-SMA was modified in patients
before and after treatment as compared with the normal
control. Before treatment, a-SMA positive cells were
detected in portal space, sinusoid, lobule and areas where
fibrotic septum appeared. After treatment, activation of
HSC appeared to be strikingly decreased. After 12 wk
of conventional treatment, there were only thin and in-
complete parenchymal o-SMA positive septum joining
thickened centrilobular veins. a-SMA positive cells were
mainly found in portal space and areas around fibrotic
septum. In AHM group, few a-SMA positive cells were
present in sinusoid and lobule (Figure 5).

DISCUSSION

The present study evaluates the anti-inflammatory, anti-
oxidative and anti-fibrotic effect of aloe vera in hepatic
fine periportal fibrosis. AHM treatment for the hepatic
fibrosis patients markedly attenuated the release of ALT,
AST and ALP as compared with the control group and
the conventional group. Histological findings of liver
samples strongly supported the release of aminotransfer-
ases by damaged hepatocytes and the protective effect of
AHM.

GSH constitutes the first line of defense against free
radicals and is a critical determinant of tissue susceptibil-
ity to oxidative damage. This is evident in this study by
the significant increase in hepatic content of MDA and
depletion of GSH in the patients before treatment. AHM
exhibited hepato-protective effects by impairing oxida-
tive stress through decreased production of free radical
derivatives, as evidenced by the decreased MDA level.
Furthermore, it attenuated hepatic glutathione depletion.
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Figure 2 Serum activity of alanine aminotransferase, alkaline phospha-
tase and aspartate aminotransferase of hepatic fibrosis patients and con-
trols. A: Serum activity of alanine aminotransferase (IU/L) of hepatic fibrosis
patients and controls; B: Serum activity of aspartate aminotransferase (IU/L) of
hepatic fibrosis patients and controls; C: Serum activity of alkaline phosphatase
(IUIL) of hepatic fibrosis patients and controls. °P < 0.05, “P < 0.05, °P < 0.05 vs
before treatment and conventional group; Data are presented as mean + SD.
ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline
phosphatase; AHM: Aloe vera high molecular weight fractions.

This increase in the hepatic glutathione level could result
from either its effect on the de novo synthesis of glutathi-
one and its regeneration, or both. These results suggest
that the antioxidant properties may be one mechanism by
which AHM protects against liver damage.

Previous findings are in agreement with the finding by
Anilakumar ez 2/ who showed that aloe vera gel extract
is able to reduce azoxymethane (AOM) induced-oxidative
stress and toxicity in rat liver. Rajasekaran ez a/*" also re-
vealed that aloe vera leaf extract has a modulatory effect
on oxidative stress in rats treated with streptozotocin by
decreasing the thiobarbituric acid reactive substances, and
improving reduced glutathione in the pancreas of STZ-

May 7, 2012 | Volume 18 | Issue 17 |



[ Before treatment
700 - I After treatment

600 - a
500 -
400

300

MDA (umol/g)

200 -
100 -

Control Conventional group AHM group
35 - [J Before treatment

I After treatment
c

25

20

GSH (ng/9)

Control

Conventional group AHM group

Figure 3 Hepatic malondialdhyde and glutathione of hepatic fibrosis
patients and controls. A: Hepatic malondialdhyde (umol/g) of hepatic fibrosis
patients and controls; B: Hepatic reduced glutathione (ug/g) of hepatic fibrosis
patients and controls. °P < 0.05, °P < 0.05 vs before treatment and conventional
group. Data are presented as mean + SD. MDA: Malondialdehyde; GSH: Glu-
tathione; AHM: Aloe vera high molecular weight fractions.

induced diabetic rats. However, Yang ez a/*” showed that
oral aloe supplementation caused increase in liver en-
zymes and subsequent acute liver injury.

TGF-B, a multifunctional growth factor, is the most
potent fibrogenic cytokine[%]. It is involved in regulation
of liver growth and induction of hepatocyte apoptosis.
TGF-B can promote the development of liver fibrosis by
inducing the synthesis of ECM proteins and down-regu-
lating the expression of matrix". The effect of oral ad-
ministration of aloe vera gel on the simulation of TGF-f§
was studied by Atiba ez a/*. The present study showed
that TGF-B1 increased in the serum of fibrotic patients
and decreased after treatment. These results suggest that
TGF-B1 is closely correlated with hepatic fibrosis and
that the improvement of hepatic fibrosis is related to the
decreasing expression of TGF-B1. The serum level of
TGF-B1 was low in the AHM group compared with the
conventional group and this decrease was not significantly
different as compared with the control group, suggesting
that AHM can inhibit the expression of TGF-f1. These
results coincide with that of Kim ez 2/ who showed that
ACTIValoe®N-931 complex decreased the TGF-B1 level
and the hepatic hydroxyproline content in CCl-4-induced
hepatotoxicity rats.

HA is mostly synthesized by the hepatic stellate cells
and degraded by the sinusoidal endothelial cells™”. Some
investigators[so’gl] have shown that there is good correla-
tion between HA and the degree fibrosis. In the present
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Figure 4 Serum hyaluronic acid, transforming growth factor-p and matrix
metalloproteinase-2 of hepatic fibrosis patients and controls. A: Serum
hyaluronic acid (ng/mL) of hepatic fibrosis patients and controls; B: Serum
transforming growth factor-p (pg/mL) of hepatic fibrosis patients and controls;
C: Serum matrix metalloproteinase-2 (ng/mL) of hepatic fibrosis patients and
controls. °P < 0.05, °P < 0.05, °P < 0.05 vs before treatment and conventional
group. Data are presented as mean + SD. HA: Hyaluronic acid; TGF-B: Trans-
forming growth factor-B; MMP-2: Matrixmetalloproteinase-2; AHM: Aloe vera
high molecular weight fractions.

study, 12 wk co-treatment of AHM and the conventional
treatment decreased the serum HA by 25% as compared
before treatment. It showed a trend toward greater im-
provement in the AHM group, however due to the short
duration of treatment in our study, this was statistically
insignificant as compared with control group.

Matrix metalloproteinases (MMPs) comprise a fam-
ily of zinc-dependent enzymes that degrade extracellular
matrix components and act as a marker of HSCs activa-
tion™. Tt was recently shown that it promoted HSCs
apoptosis by cleavaging N-cadherin as an essential HSCs
survival factor" . During fibrogenesis, the expression of
MMP-2 increased and decreased significantly after treat-
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Figure 5 Immunohistochemical staining of a-smooth muscle actin. A: Section of liver from controls showing negative staining (PAP x 125); B: Section of liver
from liver fibrosis patients before treatment showing dense fibrotic reaction with strong positivity for c-smooth muscle actin (a-SMA) 11 and dense mononuclear cel-
lular infiltration 1 (PAP x 225); C: Section of liver from conventional group after treatment showing dense mononuclear inflammatory infiltration 1 and moderate posi-
tivity for a-SMA in fibrotic lesion11 (PAP x 125); D: Section of liver from AHM group after treatment showing moderate mononuclear cellular infiltration 1 surrounded

by minimal fibrotic reaction stained mildly with o-SMA 11 (PAP x 125).

ment, suggesting that the treatment favored a collageno-
Iytic activity.

The present study showed no significant difference in
the serum liver fibrosis markers between HBV and HCV
patients which is in agreement with Elmetwally ez a/m],
who revealed that serum HA concentrations did not dif-
fer significantly among chronic hepatitis subtypes (HBV
vs HCV), while its level correlates with the degree of
fibrosis. This suggested that progtression of liver fibrosis
(and inflammation) was accompanied by impairment in
the liver endothelial cell function and reduced degrada-
tion of this hetero-polysaccharide, eventually resulting in
elevation of serum HA concentrations.

o-SMA is a reliable marker of hepatic stellate cell
activation which precedes fibrous tissue deposition,
and it can be used for identification of the carliest stage
of hepatic fibrosis and for monitoring the efficacy of
the therapy™. In the present study, the expression of
o-SMA was detected by immunohistochemistry; it was
activated in the fibrotic patients, and the lowest level was
observed in the AHM group. These data were consistent
with Dechene ¢ a/* who revealed significant increase in
serum tissue inhibitors of metalloproteinases and MMP
as well as histological evidence of collagen formation
and a-SMA expression in acute liver failure patients.
They demonstrated an ongoing profibrotic process
together with an increased HSC activity. It is possible
that a collagen matrix is synthesized and deposited as a
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structural framework to preserve the liver architecture.
Acute liver fibrosis may serve as a part of beneficial
wound healing process by transiently conserve the or-
gan’s structure until defective tissue areas are replaced by
functional hepatocytes.

In conclusion, AHM has antifibrotic effects which
could be attributed to its ability to attenuate oxidative
stress, and enhance the collagenolytic activity. This study
provides evidences that AHM could be used as adjunct
treatment to prevent or treat hepatocellular damage in
hepatic fine periportal fibrosis.
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treatment up to now has limited efficacy. The therapeutically effective herbal
medicine from documented medicinal plants may reduce the risk of drug toxic-
ity. Aloe vera gel has been demonstrated to have liver protective effect in rats,
and many toxicity studies have been conducted to determine the LD50 of aloe
vera. This study investigated the antifibrotic effects of aloe vera for patients with
acute liver fibrosis.

Research frontiers

Various in vitro studies have been conducted in an attempt to restore the integ-
rity of damaged hepatocytes and reveal the hepatoprotective role of aloe vera
in hepatic fibrosis. This study was undertaken to evaluate the antifibrotic effect
of aloe vera in patients with hepatic fine periportal fibrosis and its mechanism of
action.

Innovations and breakthroughs

The antifibrotic effect of aloe vera high molecular weight fractions (AHM) is at-
tributed to its ability to attenuate oxidative stress, and enhance the collagenolyt-
ic activity. In the light of the potential of aloe vera plant extract, the discoveries
of novel low-cost drug of natural non-toxic origin are promising for developing
countries.

Applications
This study provides evidences that AHM could be used as adjunct treatment to
prevent or treat hepatocellular damage in hepatic fine periportal fibrosis.
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The study is interesting and goes along with previous studies that showed
hepatoprotective effect of aloe vera extracts in experimental models.
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