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ABSTRACT
 The LPO (increased production of environmental pollutants)  activity in goat liver

was studied by adding 10, 20 & 30 ppm concentration of sodium salicylate in liver slices (0.5
x 0.5 x 0.5 mm), which were kept in the Kreb ringer’s buffer solution pH (7.4). The effect of
honey at various concentrations (5 x103, 10 x103, 15 x103, 20 x103, 25 x103 ppm) was seen after
salicylate treatment in vitro. The administration of salicylate resulted increase in LPO level
of goat liver, because of increased production of free radicals (environmental pollutants),
whereas when honey was added 1 hour after salicylate administration it was restored to
normal level within 1 hour. These observations suggest that honey lowers down LPO level
of liver slices by scavenging lipid radicals, especially free fatty acids (FFA) produced by the
drug salicylate, so it  decreases environmental pollutants in our environment thus lower
down environmental pollution, this effect is due to antioxidant property of honey is discussed
in this report.
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 INTRODUCTION
The peroxidation of membrane lipid is

caused by oxidative stress, which is
counteracted by the natural cellular defense
mechanism comprising of enzymes and non-
enzymatic scavengers of free radicals, which
protects cells from oxidative damage11. Free
radicals are produced during mitochondrial
respiration, during the auto oxidation of a variety
of biological molecules and chemicals, during
irradiation damage, and are found as
environmental pollutants. Free radicals induce

lipid peroxidation which results in membrane
damage, increased disulfide/sulfhydryl ratios,
and accumulation of aging pigments.
Superoxide dismutase, glutathione peroxidase,
vitamin E, vitamin C, and selenium are of
importance with respect to free radical and lipid
peroxide quenching17. During aging, the levels
of vitamin C appear to decline in the human,
guinea pig, and the mouse. A number of
pathological conditions arising primarily due to
this process results in degraded products like
hydro and keto alkalies.16,25 The chronic
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treatment with drug such as salicylate results
in hepatocellular damage in rabbits2 and
increase in tissue LPO level in rats2,3. The
present in vitro study was designed to confirm
these observations by adding salicylate in the
medium. In another in vitro study A. Jain &
Belsare3,15 also reported increase in LPO level
of erythrocytes due to salicylate and its
restoration to normal level by honey and
tocopherol treatment.

The corbicular honey contains bee pollen,
enzymes and propolis all of which can stimulate
new tissue growth. The dark honeys, collected
from buckwheat, sagebrush and tupelo
vegetation have greater antimicrobial and
antioxidant activity enough to act as food
preservatives12. By testing seven different types
of honey on crude extracts of fresh fruits and
vegetables Che et al6 found decreased
browning effect. The corbicular pollen provides
additional source of bioelements besides
carbohydrate, protein and lipids and shows
multifold biological effects in human and
animals8 due to biologically active substance
like vitamins B2, B12, C, E, D, pantothenic acid,
provitamin A, inositol, biotin, lactoflavin,
threonine, methionine and tryptophan in pollen.
Mckiben observed honey restores damaged
membrane of muscle food14, which is due to
its antioxidant property13. Belsare3 recently
explained detoxifying mechanism of honey.

MATERIAL AND METHODS

Designing of Experiments

Goat Liver was brought from slaughter-
house, washed several times with 0.1 M PBS
PH 7.4, and soaked with filter paper. It was
immediately cut with the help of surgical knife
into small slices and were immersed in Kreb
ringer’s buffer solution containing 0.9% NaCl,

1.22 % CaCl2, 1.15 % KCl, 2.11% KH2PO4,
3.82% MgSO4, 1.78% Na2HPO4. The liver
slices are incubated in salicylate concentration
of 10,20,30 ppm for 1 hr at 37 ºC  in a thermo-
statically controlled water bath, after incuba-
tion they were treated with honey (5 x103, 10
x103, 15 x103, 20 x103, 25 x103 ppm) at 37 ºC
for 1 hr. The liver slices were removed and
washed several times with PBS Ph 7.4 con-
taining 1mM EDTA and was homogenized in
a Teflon pestle motor driven glass homogenizer
to yield a 10% homogenate. It was centrifuged
at 20,000 g for 30 min at 4 ºC  and the superna-
tant was used for assay of LPO by the method
of Okhawa et al21 as modified by Jamall and
Smith.14, 22 The method is based on the forma-
tion of red color, which absorbs at 532 nm, fol-
lowing the reaction of TBA with MDA and
other breakdown products of peroxidized lip-
ids. The values10 were expressed as nM of
MDA formed/hr/mgprotein using a molar ex-
tinction coefficient of pure MDA as 1.56 105.
Protein content was estimated by the method
of Lowry et al18 These experiments were re-
peated in triplicate. The statistical analysis of
significance of result was done by Student’s
t-test.

RESULTS AND DISCUSSION
It is seen that administration of salicy-

late resulted in 2 fold increase in LPO level of
goat liver as compared with control, whereas
when honey was added one hour after salicy-
late administration, it was restored to normal
level within 1 hour, higher conc. of salicylate
produced more toxicity in LPO level (increased
production of free radicals environmental pol-
lutants), as the concentration of honey is in-
creased LPO level was significantly decreased,
but with higher concentration of honey did not
show any significant decrease in its level.
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Table :  LPO activity of Goat Liver (Values are expressed as n mole of MDA
formed /hr/mgprotein)

Treatment     LPO activity

Control 17.581.84   HS
Salicylate (Conc.10 ppm) + *Honey (5 x103) 23.31.38     P<0.05
Salicylate (Conc.10 ppm) + * Honey (10 x103) 15.91.84     NS
Salicylate (Conc.10 ppm) + * Honey (15 x103) 15.291.16   NS
Salicylate (Conc.10 ppm) + * Honey (20 x103) 10.651.07   P<0.001
Salicylate (Conc.10 ppm) + * Honey (25 x103) 25.490.95   P<0.001
Control 19.990.92   HS
Salicylate (Conc.20 ppm) + *Honey (5 x103) 32.371.05   HS
Salicylate (Conc.20 ppm) +  * Honey (10 x103) 32.170.67   HS
Salicylate (Conc.20 ppm) +  * Honey (15 x103) 25.490.62   P<0.001
Salicylate (Conc.20 ppm) +  * Honey (20 x103) 22.940.88   P<0.05
Salicylate (Conc.20 ppm) +  * Honey (25 x103) 27.531.25   P<0.001
Control 251.13         HS
Salicylate (Conc.30 ppm) + *Honey (5 x103) 38.91.28      HS
Salicylate (Conc.30 ppm) + * Honey (10 x103) 30.8450.70 P<0.01
Salicylate (Conc.30 ppm) + * Honey (15 x103) 30.330.98   P<0.01
Salicylate (Conc.30 ppm) +  * Honey (20 x103) 30.590.77   P<0.001
Salicylate (Conc.30 ppm) +* Honey (25 x103) 35.680.53   P<0.001

*Added after one hour   HS- Highly significant NS- Not significant.

The administration of sodium salicylate develops acute hepatic injury or chronic hepatitis with
connective disorders in rabbits1-2 and is due to interference in removal of fat from or metabolism
of fat by liver22 .

Fig : Histogram showing effect of honey in goat liver at different 
conc. of salicylate.
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Belsar proposed1 that it is due to
competitive binding of drug molecules with
serum albumin and displacement of FFA and
remains in unbound anionic form in circulation,
which causes hepatic toxicity. Recent study on
salicylate toxicity shows3 that it is because of
peroxidation of lipid membrane of cells as a
result of oxidative stress due to released oxygen
species (ROS) after treatment with drug.
Similar conclusion was drawn by Bansal et al5,
(1992) from the results obtained in mercuric
chloride treated human erythrocytes in vitro
as well as in lead toxicity. Donaldson and
Knowles and Staler9,23 suggested that the loss
of membrane function due to LPO is because
of molecular oxygen in the presence of metal
that produces lipid peroxide radical which
removes hydrogen atom from methyl carbon
to form lipid peroxide and this process continues
until the lipid radicals are scavenged by
Interacting with other radicals. The breakdown
of lipid membrane produces mixture of
aldehydes that are toxic to cells.24

Our observations indicate that raw honey
decrease LPO (production of free radicals
environmental pollutants) in liver and repairs
damage by scavenging lipid radical’s especially
free fatty acids produced by salicylate. This
effect is due to antioxidants present in honey,
so honey is useful to decrease the level of free
radicals which act as environment pollutants
for the environment, so decreases environ-
mental pollution, after sodium salicylate
treatment the LPO level of hepatocyte
membrane increases as compared to that in
control. One hour after salicylate treatment if
honey is given the LPO level is brought down
to normal level. The higher concentration of
honey does not show any significant effect on
LPO. Higher conc. of salicylate produced more
toxicity. Increase in LPO of cell membrane due
to salicylate treatment in vivo is reported as a
result of oxidative stress, which releases

peroxyl free radicals that damages membrane4.
Administration of honey scavenges these free
radicals due to its strong antioxidant capacity
and brings stability to membrane.
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