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Background and study aim: Evidence
indicates, that honey, nigella sativa and
Curcumin can exert several health-
beneficial effects. The aim of this study
was to examine the efficacy and safety
of honey, curcumin and nigella sativa
inhalation on liver function in patients
with chronic liver disease.

Patients  Methods:The  study  was
conducted in 58 Patients (groupl) with
chronic liver disease due to hepatitis C
and or B infection, with abnormal liver
function test regarding liver enzymes,
serum albumin, serum total bilirubin and
international normalized ratio (INR).
Another 43 patients(group2) with chronic
liver disease with abnormal liver
functions test as a control diseased
subjects.

Patients were subjected to inhalation of
honey solution diluted with water with
total 5 ml solution with 1 ml of curcumin
solution, then adding of 2 drops of nigella
sativa oil , the patients subjected to 2
times inhalation per day for 3 months.
The other 43 control subjects received
inhalation of 10% dextrose for the same
duration.

Results: there was significant difference
in patients group before and after mixed
solution inhalation for 3 months with
decrease in serum level of ALT and less
significant decrease in AST, also there
was significant decrease in serum total
bilirubin and INR level, already with
significant increase in serum albumin.
Correlation between duration of exposure
to the mixed solution inhalation and
change of liver functions after one and 3
months duration, showed significant
negative correlation between duration and
decrease in ALT, AST, INR and serum
bilirubin with positive correlation with
serum albumin. No significant changes
was detected in liver functions in control
subjects after inhalation of 10% dextrose
for the same duration.

Conclusion: Natural medications like
honey, curcumin and nigella sativa
administered by new methods like

inhalation my contribute in improving
liver functions with high safety profile.

INTRODUCTION

Honey has been an ingredient of
traditional medicine on account of its
dietary and curative properties since
ancient times .

Starting in the early 1970 researchers
from different scientific fields have
investigated the chemical and
biological properties of  honey,
including antibacterial, bacteriostatic,
anti-inflammatory, wound and
sunburn healing activities .

Recent views propose honey not only

as health promoting dietary
supplement, but shed light on
antioxidant, non-peroxide dependent
properties [1].Evidence indicates that
honey can exert several health-
beneficial effects such as

gastroprotective [2], hepatoprotective

[3], reproductive[4,5],
hypoglycemic|[6], antioxidant[6],
antihypertensive[7], antibacterial[8],
anti-fungal [9] and anti-

inflammatory[10] effects.
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Honey also contains other bioactive constituents
such as organic acids, ascorbic acid, trace
elements, vitamins, amino acids, proteins and
Maillard reaction products[11]. The data
presented suggest that honey, administered alone
or in combination with conventional therapy,
might be of therapeutic benefits in the
management of chronic diseases commonly
associated with oxidative stress.

Considering that the bulk of these data emanate
from animal studies, it is worthwhile to perform
clinical studies that investigate if this antioxidant
effect of honey can be extrapolated to human
subjects with chronic diseases. The liver plays an
important role in many metabolic processes such
as glycemic control, detoxification  of
xenobiotics, synthesis of lipoproteins, hormones
and enzymes[12]. Available evidence suggests
that the liver is susceptible to oxidative stress and
damage; and the beneficial effect of antioxidants
on hepatic oxidative stress has been
documented[13].

The amelioration of oxidative stress, as a result
of honey administration, was accompanied by
significant reductions in the size of enlarged
hepatocytes and edema, restoration of bile
canaliculi dilatation and reduced number of
apoptotic cells[14].

Similar hepatoprotective effect of honey was also
reported in rats with obstruction of the common
bile duct[15], in rats with N-ethylmaleimide
(NEM)-induced liver injury, honey
supplementation significantly restored the levels
of hepatic glutathione, ameliorated the (NEM)-

induced congestion and mononuclear cell
infiltration in the liver[16].
These findings, generally, suggest that

amelioration of oxidative stress in the liver may
contribute to the hepatoprotective effect of
honey.

Nigella sativa (N. sativa) is a herbaceous plant
used as a natural food additive. It belongs to the
botanical family of Ranunculaceae, grows in the
Middle East, Central Europe and Western Asia.
Traditionally these seeds are used for the
prevention and cure of many ailments for over
2000 years. The principal active ingredient
isolated from the volatile oil of N. sativa is
thymoquinone (TQ), it has been reported that TQ
exhibits many pharmacological effects, including
antioxidant and protective effects against
hepatotoxins[17].Recently conducted clinical and
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experimental researches have shown many
therapeutic effects of NS extracts such as
immunomodulator, anti-inflammatory and anti-
tumour agents[18].

Since 1900 bc, several therapeutic activities have
been attributed to the rhizomes of the plant
Curcuma longa for a variety of diseases,
including liver disorders. Curcumin, the main
active compound obtained from this plant, was
first isolated two centuries ago and its structure
as diferuloylmethane was determined in 1910.
Curcumin has shown anti-inflammatory, anti-
oxidant, antifungal, antibacterial and anticancer
activities. The pharmacological properties of
curcumin were reviewed recently and focused
mainly on its anticancer properties. However, its
beneficial activity on liver diseases (known
centuries ago, and demonstrated recently
utilizing animal models) has not being reviewed
in depth until now. The curcumin ability to
inhibit several factors like nuclear factor-kappa
B, which modulates several pro-inflammatory
and profibrotic cytokines as well as its anti-
oxidant properties [19].

An increasing number of medications are being
administered by inhalation. However, proper
dosing, frequency, formulation, and the optimal
delivery device remain to be determined for
many of these agents. Inhalation therapy has
many advantages compared with other routes of
administration including achieving a high drug
concentration in the lung, lack of systemic
adverse effects, ease of administration, and
patient convenience. A broad range of patients
may benefit from this type of drug delivery[20].

Aerosolized medications is better than oral route
because within this route nearly most of the
medication is delivered to the blood without
changes in contrast to oral route, the medications
subjected to different factors through the
gastrointestinal tract affecting it.

Aerosolized medications may be delivered to the
lower airway either through the nasal cavity or
the oropharynx, however, the oropharynx route is
preferable for several reasons. First, the alveolar
region of the lung provides a larger surface area
for drug absorption (approximately 75 sq m)
compared to intranasal route[21]. Alveolar walls
are thin and well perfused, allowing rapid drug
absorption. The large surface area coupled with
the high amount of blood flow through the
pulmonary tissues maximizes drug absorption.
Second, pulmonary mucociliary  clearance
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mechanisms are minimal in the alveolar region
of the lungs. Unlike the terminal portions of the
lung, however, the mucociliary clearance of the
nasal passages are much more effective[22].

Thus, intrapulmonary ~ administration  is
associated with less rapid elimination of
medications compared to intranasal, allowing
prolonged deposition time and, for some
medications, subsequent systemic absorption.
For these reasons, intrapulmonary inhalation
seems to be emerging as the optimal route for
administration of aerosolized solutions.

In this study, we investigated the effect of honey,
curcumin and nigella sativa inhalation on liver
function in patients with chronic liver disease.

PATIENTS AND METHODS

After approval from the medical ethical
committee, this study was conducted from March
to August 2012, the study was conducted in 58
patients (group 1) selected from outpatients of
Zagazig university hospital with chronic liver
disease due to hepatitis C and or B infection
already with abnormal liver function test
regarding liver enzymes, serum albumin, serum
total bilirubin and international normalized ratio
INR. Another 43 patients (group 2) with chronic
liver disease with abnormal liver functions test as
a diseased control subjects.

Patients were subjected to detailed medical
history, thorough physical examination, liver
function tests (ALT,AST, INR, serum albumin
and bilirubin), renal function tests (urea and
creatining), pulmonary function tests(FEV1,
FVC, FEV1\FVC ratio) using spirometry
were done directly befor the study and at one
and 3 months latter. , abdominal ultrasound,
chest X ray.

Inhalation of suspension containing honey
solution diluted with water (60/40) [7] with total
5 ml solution with 1 ml of curcumin solution
prepared by adding 50 gm of curcumin powder
dissolved in 50 (ml) water with adding one
sodium bicarbonate tablet of 325 mg to enhance
dissolving then filtering all to get clear fluid,
then adding of 2 drops of nigella sativa oil which
purchased from the market. The honey used is a
cotton flower honey; the inhalation device used
nebulizer in unit dose presentation to prevent
microbial contamination during use, the patients
subjected to 2 times inhalation per day for 3
months. These preparations are based on a

systematic review of scientific literature edited
and peer-reviewed by contributors to the Natural
Standard Research Collaboration
(www.naturalstandard.com).

Any patients showed irritation or change in
pulmonary function tests will be excluded, but no
one did.

The control group received inhalation of 10%
dextrose 5ml for the same duration.

Data collected after one month and 3 months
later.

All subjects included in this study were informed
to stop any medication that may affect liver
function before the study.

Statistical analysis

The data were presented as means * standard
errors. For the comparison of statistical
significance between two groups paired sample t-
test was used. Values were accepted as being
statistically significant if a P value was less than
0.01. Correlation between duration of exposure
to the mixed solution inhalation and change of
liver function was done using Pearson
correlation.

RESULTS

As shown in Table 1 there was no significant
changes in both groups. Table 2 showed
significant difference in patients group before
and after mixed solution inhalation for 3 months
with decrease in serum level of ALT and less
significant decrease in AST, also there was
significant decrease in serum total bilirubin and
INR level, already with significant increase in
serum albumin, no significant difference in
control patients group 2 before and after 3
months of dextrose inhalation Table 3.

Table 4 showed Correlation between duration of
exposure to the mixed solution inhalation and
change of liver functions after one and 3 months
duration, with significant negative correlation
between duration and decrease in ALT, AST,
INR and serum bilirubin with positive correlation
with serum albumin.

No significant changes was detected in liver
functions in control subjects after inhalation of
10% dextrose for the same duration.
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Table (1): Patients and control subjects characteristics (mean + SD)

Group 1 (n=58) Group 2 (n=43) P
Age (yr) 48 + 4 46 + 4 NS
Serum creatinine (mg/dL) 1.2+0.2 1.0+0.1 NS
BUN (mg/dL) 255+7.3 23.5+1.2 NS
AST (U/L) 65 + 8.9 63 £ 8.2 NS
ALT (U/L) 59 + 14 61+14.1 NS
Total bilirubin (mg/dL) 2.7+05 2.8+0.6 NS
Serum albumin (g/Dl) 2.3+0.44 2.4 +0.46 NS
INR 1.6+0.2 1.5+0.1 NS

NS=non-significant

Table (2): Mean difference +SD in patients of group 1 before and after 3 months of mixed solution

inhalation.
Before After t P
ALT(U/L) 59+ 14 38+8 8.9 0.001
AST (U/L) 65 + 8.9 5549 4.8 0.004
Serum albumin (g/dl) 22+04 3+£0.8 -6.2 0.001
Total bilirubin (mg/dL) 2.7+0.5 1.7+0.3 7.7 0.001
INR 1.6+£0.2 1.310.1 6.6 0.001

Table (3): Mean difference £SD in control patients group 2 before and after 3 months of dextrose

inhalation.
Before After P
ALT (U/L) 61 +14.1 63 + 13.6 NS
AST (U/L) 63 +8.2 61+7.8 NS
Serum albumin (g/dl) 2.4 +£0.46 2.3+0.38 NS
Total bilirubin (mg/dL) 2.8+0.6 27105 NS
INR 1.5+0.1 1.6 £0.3 NS

Table (4): Correlation between duration of exposure to inhalation of the mixed solution and change

of liver function.

Mean (n =58) | Mean (n =58) After | Correlation P
After one month 3 months
ALT (U/L) 44 +10 38+8 -.731 0.001
AST (U/L) 60+10 55+9 -.641 0.001
Total bilirubin (mg/dL) 21204 1.7+03 -.531 0.001
INR 1.4 +0.2 1.3+0.1 -.481 0.001
Serum albumin (g/dL) 27105 3+0.8 +.561 0.001

No significant changes in pulmonary functions tests regarding FVC,FEV1,FEV1|FVC ratio.

DISCUSSION

Honey is a natural antioxidant which may
contain flavinoids, ascorbic acid, tocopherols,
catalase, and phenolic compounds all of which
work together to provide a synergistic
antioxidant effect, scavenging and eliminating
free radicals[23].

Nigella Sativa treatment decreased the elevated
liver enzyme levels and also increased the
reduced antioxidant enzyme levels in patients
with hepatitis. Previously performed clinical and

experimental investigations have shown that NS
has a protective effect against oxidative damage
in infected hepatocytes. It was found that the
fixed oil of NS has both antioxidant and anti-
eicosanoid effects greater than thymoquinone
which is its active constituent [13]. Furthermore,
NS has antioxidant activity by suppressing the
chemiluminescence in phagocytes[24].

Curcumin has shown pleiotropic beneficial
effects in many iatrogenic organ maladies. It
apparently ameliorated the gross and histological
alterations in hepatocytes in patients with
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hepatitis. It decreased the relative liver/ body
weight ratio. It also mitigated pleomorphism,
apoptotic bodies, necrosis and inflammation as
well as dilatation of central lobular sinusoid. It
improved fatty changes with  minimal
microvesicular steatosis and hepatocytes became
more granular. Recently, the protective effect of
curcumin on rat liver injury induced by CCl4
was demonstrated by Fu et al. who showed that
curcumin administration prevented ALT and
AST increases and improved liver function in
CCl4-induced liver damage[25].

Our result showed that intrapulmonary
administration of honey, curcumin and nigella
sativa solution did not cause any adverse effect
in all patients receiving this mixed solution,
already with improvement in liver enzymes with
significant reduction in ALT and AST. Also our
results showed significant improvement of INR,
serum bilirubin and serum albumin level.

We noticed that there was more improvement in
liver functions with increasing period of
treatment reaching to 3 months as shown in table
4. In which there was positive correlation
between improvement in liver functions and
period of exposure to the mixed solution.

Our results are in agreement with Antony et al.,
who reported that honey has a hepatoprotective
activity , it was found that honey reduce lipid
peroxidation and nitric oxide and greatly

improved liver enzymes, referred to its
antioxidant activity [26]. Honey have a
hepatoprotective  activity  against ~ methyl

nitrosourea (MNU)-induced oxidative stress and
inflammatory response by keeping normal
defense system and decrease NO [27]. Also
honey supplementation significantly restored the
levels of hepatic glutathione, ameliorated the
(NEM)-induced congestion and mononuclear cell
infiltration in the liver.

Improvement of serum bilirubin  may be
correlated with Kilicoglu et al, who reported that
amelioration of oxidative stress, as a result of
honey administration, was accompanied by
significant reductions in the size of enlarged
hepatocytes and edema, restoration of bile
canaliculi dilatation and reduced number of
apoptotic cells with subsequent decrease in
serum bilirubin[14].

Improvement of liver function by adding NS is
documented by reports from Turkdogan et al.
who, observed that Nigella Sativa has a

significant hepatoprotective effect in CCl,-
administrated rabbits, and the hepatocellular
degenerative and necrotic changes are slight in
NS-treated group and also they found that NS
can prevent liver fibrosis and cirrhosis,
suggesting that NS protects liver against fibrosis
possibly  through  immunomodulator  and
antioxidant activities[28].

Curcumin inhibits nuclear factor-kappa B (NF-
_B) binding activity and the expression of tumor
necrosis factor  (TNF), interleukin (IL-12),
monocyte chemoattractant protein-1 (MCP-1),
macrophage inhibitory  protein  (MIP-2),
Cyclooxygenase-2 (COX-2), and nitric oxide
(iNOS) in endotoxin treated Kupffer cells, which
supports our results in the reduction of liver
enzymes which may be consider as markers of
liver inflammation, this was proved by Amin et
al, who treated Isolated Kupffer cells with
vehicle or the indicated concentrations of
curcumin ~ for 1 h before treatment with
endotoxin lipopolysccharides (100 ng/ml) and
found that treatment with curcumin inhibited NF-
_B binding activity and the expression of TNF-
_, IL-12, MCP-1, MIP-2, COX-2, and iNOS in
endotoxin treated cells [29].

Conclusion: Natural medications like honey,
curcumin and nigella sativa administered by new
methods like inhalation my contribute in
improving liver functions with high safety
profile.

Recommendation: Such studies have to be
applied for a larger numbers of patients with a
longer period and study if such medications can
affect hepatitis B or C viral load.
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