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ABSTRACT

The effects of concurrent adminis-
tration of either honey or aluminium
phosphate with indomethacin on the
anti-inflammatory activity, ulcerogenic
activity and plasma level of indometh-
acin in rats were investigated in this
study. Natural honey (3 gm/kg orally)
caused a significant decrease of ulcer-
ogenic activity of indomethacin (30
mg/kg orally) as indicated by the gross
lesion score and histopathological ex-
amination. This effect induced by hon-
ey is comparable to that produced by
colloidal aluminium phosphate (3 gmv
kg orally). Aiso honey caused a
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marked decrease of indomethacin-
induced gastric acid secretion that
was not significantly different from that
produced by aluminium phosphate.

Both indomethacin-honey and in-
domethacin-aluminium phosphate
combinations caused a decrease of
anti-inflammatory activity and plasma
level of indomethacin but the reduc-
tion produced by the first combination
was found to be significantly less than
that produced by the second combina-
tion . These data may justify the use
of honey concurrently with indometha-
cin to suppress its deleterious effect

MANSOURA MEDICAL JOURNAL




38 COMPARATIVE STUDY OF THE EFFECTS efc...

on the gastric mucosa with less distur-
bance of its plasma level and anti-
inflammatory activity than its concomi-
tant use with antacid.

INTRODUCTION

Natural honey is prepared by bees
from the nectars of various plants. It
has occupied a prominent place in
medicine throughout the world history.
The revelation in Holy Koran (sura XV,
Al-Nahl, Verses 68 & 69) clearly de-
scribed the effectiveness of honey in
- various diseases (Amir Ali, 1974) . itis
noteworthy that the first report on the
use of honey in the treatment of gas-
trointestinal disorders was document-
ed in Bukhari collection of Hadith
(Khan, 1977). However, systematic
scientific studies of its medical attrib-
utes are lacking.

There are some scattered re-
ports in the literature regarding the ef-
fectiveness of honey in gastrointesti-
nal disorders (Salem, 1981 and
Haffejee & Moosa, 1985), wound heal-
ing (Cavanagh et al., 1970 and Berg-
man et al., 1983) and as an antimicro-
(lbrahim, 1981

bial agent and

Volume 21, 1991

Obaseiliebor et al., 1983) .

The aim of the present study was
to investigate the effect of honey on
the gastric lesions and excessive gas-
tric secretion induced by indomethacin
in rats. Also, to study its effect on the
anti-inflammatory activity and plasma
level of indomethacin .

MATERIAL AND METHODS

* Natural honey was obtained from
the plant protection department,
Faculty of Agriculture, Mansoura
Universty,Egypt.

* Indomethacin ( Indocid, 25 mg/
capsule, Merck).

* Colloidal aluminium phosphate
(Phosphalugel packet, 11 gm/
packet, Biotherax).

* Male albino rats, approximately of
the same age, weighing 150-200
gm were housed-under similar
conditions and fed similar diet of
bread and milk with free access
to water. Rats were starved for
48 hours before experiment, but
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water was allowed. Animals were
randomly coded into groups of
18 rats, which were then subject-
ed to the planned treatments out-
lined below:

*Group (i ) Received 1 ml sa-
line orally (control group).

* Group (i ) Received indo-
methacin 30 mg/kg orally
as an aqueous suspen-
sion (Cho et al., 1985).

* Group (iii ) Received honey 3
gm/kg (Ali et al., 1990)
and indomethacin 30 mg/
kg orally.

* Group (iv ) Received colloidal
aluminium phosphate 3
gm/kg and indomethacin
30 mg/kg orally The dose
of aluminium phosphate
was equivalent to the av-
erage human therapeutic
dose as calculated ac-
cording to Paget and
Barnes(1964).

In all groups the final volume of
fluid administered to each rat was
equal to 1 mi.

Evaluation of Gastric Lesions :

Six rats out of each groups were
sacrificed 5 hours after receiving vari-
ous treatments. The stomachs were
gently dissected out, opened along
the greater curvature, washed with sa-
line and randomized so that the exam-
iner had no knowledge of treatment
given. They were examined with X 6.4
binocular magnifier. The mucosal le-
sions per stomach were counted and
the mean was calculated for each
group (Kolbasa et al., 1988). The per-
cent protection with honey or alumin-
ium phosphate was determined by
comparison with the group which re-
ceived indomethacin alone. After scor-
ing the gross lesions, the stomachs
were preserved in 10% buffered for-
maline. Blocks were prepared from
pieces of the stomachs. Tissue sec-
tions were stained with haematoxylin
and eosin for histopathological' exami-
nation in a blind fashion.
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Determination of Gastric Acidity:

Five hours after administration of
various treatments, 6 rats from each
group were anaesthetized with I. P. in-
jection of urethan 1.8 gmvkg and pre-
pared for measurement of gastric acid
output according to the method de-
scribed by Punrunen and Karpaners
(1975). Briefly, the trachea was can-
nulated and rat was allowed to breath
spontaneously. A polyethylene cannu-
la was introduced into the stomach
through an incision in the doudenum
and ligated about 0.5 cm away from
the pylorus, the stomach was then irri-
gated with 5 ml normal saline at 37°C,
left for 20 minutes and 4 ml. of the re-
coverd solution was titrated against
0.1 N sodium hydroxide to pH..7.

Anti-
inflammatory Activity and Determi-
nation of Plasma Level of indo-
methacin :

Assessment of

One hour after administration of
various treatments, 6 rats from each
group were injected with 0.05 mi. car-
rageenin solution (1%) subcutaneous-
ly into the planter surface of the left
hind paw. The right paw was injected
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with 0.05 ml. of normal saline. Three
hours after administration of various
treatments, which coincide with peak
plasma level of indomethacin accord-
ing to Woodburg and Fingl (1975),
blood samples were taken from retro-
orbital sinus under light ether anaethe-
sia, plasma was separated for deter-
mination of indomethacin level using
the spectrofluorophotometric method
(Huncker et al., 1966).

Twenty four hours aiter carragee-
nin, the thicknass of the hind feet were
measured by paw oedemameter. The
difference between the thickness of
the left and right paws repressents the
amount of inflammatory oedema in-

- duced by carrageenin. The mean per-

cent difference was calculated for the
control and treated groups. The per-
cent reduction of oedema was calcu-
lated and taken as a measure of anti-
inflammatory activity (Winter et al.,
1962).

In order to investigate the effect of
natural honey orally administered on
the plasma level of intraperitoneally in-
jected indomethacin, two additional
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groups of rats were added each of 6
rats. One group received indometha-
cin 30 mg/kg I. P. and the second
group received natural honey 3gnvkg
orally and indomethacin 30 mg/kg I.P.
After one hour, plasma samples were
collected from both groups and indo-
methacin plasma level was deter-
mined as mentioned before.

RESULTS
1- Evaluation of Gastric Lesions :
A) Macroscopic Findings :

There was no macroscopic evi-
dence of mucosal injury in any of the
specimens from the control group re-
ceiving saline. Administration of indo-
methacin resulted in production of
gastric mucosal damage mainly in the
corpus of the stomach in 100% of ani-
mals. The lesions occured in a linear
fashion on the mucosal ridges and
had the appearance of mucosal thick-
ening, oedema, erosions and haemor-
rhages. Administrations of honey or
aluminium phosphate concurrently
with indomethacin significantly re-
duced the gastric lesions produced by
indomethacin. There were 73% and
75% protection against indomethacin

induced gastric damage with honey
and aluminium phosphate respective-
ly. There was no statistically signifi-
cant difference between the effect of
honey or aluminium phosphate
(P>0.05) as illustrated in table (1).

B- Microscopic Findings :

* Control Group: The mucosa of
the stomach appeared more or
less normal ( Fig. 1 ).

* In indomethacin exposed group,
the stomach is severely affected
in the form of acute erosive gas-
tritis which showed extensive hy-
peraemia, infiltration of superfi-
cial mucosa by lymphocytes,
macrophages and neutrophils.
There was areas of eroded mu-
cosa. Other parts showed acute
ulceration, where the mucosa is
completely destroyed with exten-
sive infiltration of submucosa by
acute inflammatory cells (Fig. 2).

3 when indometha-

cin was administered concurrent-

In  contrast,

ly with honey or aluminium phos-

phate, there was complete
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absence of congestion, haemor-
rhage and no inflammatory cell in
the superficial mucosa. Only oc-
casional localized erosions with
mild inflammatory infiltrate (Figs.
3,4).

Il- Effect of Honey and
Aluminium Phosphate on Indo-
methacin Induced Gastric Acid
Secretion :

Table (1) shows that indomethacin
alone caused significant increase of
gastric acid concentration. The con-
comitant administration of indometha-
cin with honey resulted in increase in
gastric acid concentration which was
significantly, less than that produced
by indomethacin alone and was not
significantly different from the control.
Combination of indomethacin with alu-
minium phosphate produced a signifi-
cant increase of gastric acid concen-
tration compared with control but was
significantly less than the acid secre-
tion produced by indomethacin alone.
On the other hand there was no signit-
icant difference in the concentration of
gastric acid between the group treated
with indomethacin and honey and that
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treated with indomethacin and alumin-
ium phosphate (P> 0.05).

" Ill- Anti-inflammatory Activity of

‘ Indomethacin Alone or in
Combination with Honey or
Aluminium Phosphate in Rat
Paw Oedema Test:

Table (lll) shows that administra-
tion of indomethacin alone or in com-
bination with honey or aluminium
phosphate have a significant anti-
inflammatory activity as compared to
the control group. However, the antiin-
flammatory activities of these combi-
nations were significantly less than
that of indomethacin alone. The anti-
inflammatory activity of indomethacin-
honey combination was significantly
higher than indomethacin-aluminium
phosphate combination.

IV- Effect of Concomitant
Administration of Indomethacin
With Either Honey or Aluminium
Phosphate on Plasma Level of In-
domethacin :

Honey and aluminium phosphate
caused significant reduction of indo-
methacin plasma level. However,
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aluminium phosphate produced more
reduction of indomethacin plasma lev-
el than that produced after addition of
honey (Table V).

Also, it was noticed that there was
no significant difference in the plasma
indomethacin level after I.P. injection
of indomethacin alone or in combina-
tion with orai honey (P > 0.05, Table
V).

DISCUSSION ,

Indomethacin has been widely
used to induce experimental gastric
lesions in énima!s (Kolbasa et al.,
1988 and Cho et al., 1985). It blocks
prostaglandin synthesis, and this was
accepted as a major factor in the path-
ogenesis of the gastrointestinal le-
sions caused by
(Lippman, 1974; Van Kolfaschoten et
al., 1983 and Inaven et al.,1988). In
addition to blocking gastric acid secre-

indomethacin

tion, prostaglandins at a concentration
that do not block acid secretion ap-
pear to be capable of protecting the
gastric mucosa from the ulcerogenic
effects of indomethacin (Vapaatalo
and Ylikorlata, 1984).

In the present study honey pro-
duced a significant protection against
indomethacin induced gastric dam-
age. This finding is in agreement with
that reported by Ali et al. (1990), who
stated that honey had a dose depen-
dent protective effect against gastric
damage caused by indomethacin. The
gastric cytoprotective effect of honey
was found to be comparable statisti-
cally to the effect produced by the ant-
acid colloidal aluminium phosphate.

The second important finding in the
present study which may explain the
gastric cytoprotective effect of honey
was the significant reduction of gastric
acid concentration by concurrent ad-
ministration of honey with indometha-
cin. The effect of honey on gastric
acid concentration may be attributed
to several factors viz : the hypertonic
nature of honey may play an important
role in inhibition of gastric acid output ,
as it was found that the introduction of
hypertonic solutions into the doude-
num of man and dogs inhibited gastric
acid secretion (Kaulbersz and Kont-
urck, 1962). Honey due to it's colloidal
nature may adsorb Hcl in the stomach
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(Radwan- et al., 1989). Acidification
of the antral mucosa was found to
suppress tonic release of gastrin and
honey is known to be acidic in nature
pH 3.6 (Anderson & Oble, 1964).
They also suggested that acidification
of antral mucosa may represent a
negative feed - back, which inhibits
gastrin production and hence decreas-
es gastric acid secretion. Moreover,
Thompson (1966) psotulated that
when an acid gets in contact with the
pyloric mucosa a special inhibitory
factor called gastrone is released from
antral mucosa and inhibits gastric acid
seretion.

The gastroprotective effect of hon-
ey may be attributed to this observed
inhibition of gastric acid concentration
through decreasing the acid errosive
effect on the mucosa and changing
the optimal pH for pepsin activity
Radwan et al, 1989. Howev-
er,other possible mechanisms for the
protective effect of honey against in-
domethacin-induced mucosal damage
may be suggested although they were
not investigated in the present study.
It may be argued that the protective
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effect of honey may be due to high
carbohydrate content (Hegazy et
al.,1981). However, Ali et al. (1990)
reported that a mixture containing the
same proportions of carbohydrates as
found in natural honey failed to offer
any protection. This indicates that ad-
ditional or other factors are involved.
Relevant to this is the report that as
many as 181 substances aré con-
tained in honey (White, 1975), some
of which may be involved in mediating
its antiulcerogenic action. It is aiso
possible that the demulcent and hy-
groscopic effects of honey may aid in
forming a protective coating as well as
in causing a reduction of oedema as
evidenced by its ability to promote
healing when applied topically to cor-
neal ulcers (loyrisb, 1977) or to
wou nds (Bose, 1982 and Bergman et

al,, 1983).

Honey was reported to suppress
gastric pepsin secretion and /or activi-
ty (Radwan et al., 19889), this antipep-
tic effect of honey may be significant
to it's gastroprotective activity. Fur-
thermore, the reduction of indometha-
cin plasma level and counteraction of
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indomethacin -induced inhibition of
prostaglandins synthesis (Robinson,
1983) may be involved in the mecha-
nism of gastroprotective effect of hon-
ey against indomethacin induced gas-
tric damage. In support to this
assumption,the gastric damage which
was not mainly due to reduction in
prostaglandins like that produced by
ethanol was less antagonised by hon-
ey (Ali et al., 1990).

The concurrent oral administration
of honey with indomethacin to rats re-
duced significantly the plasma indo-
methacin level; an effect which can be
attributed to the decrease of intestinal
absorption of indomethacin. Such pos-
tulation is supported by our finding
that concurrent administration of natu-
ral honey orally and indomethacin in-
traperitoneally did not produce any
significant change of indomethacin
plasma level. The reduction of the
plasma indomethacin level produced
by the concurrent administration of
colloidal aluminium phosphate was
significantly more than that produced
by concurrent administration of honey
and it is mostly due to decreased

indomethacin absorption (Galeazzi,
1977 and Garnham, 1977).

An important point investigated in
this work was the effect of either hon-
ey or aluminium phosphate on the an-
tiinflammatory activity of indometha-
cin. Both were found to reduce its anti-
‘inflammatory activity. However, the
suppressive action of aluminium phos-
phate on the anti-inflammatory activity
of indomethacin was much pro-
nounced. Again, this may be attributed
to the decreased plasma indometha-
cin level and /or counteracting indo-
methacin-induced inhibition of prosta-
glandins synthesis (Robinson, 1983).

Although honey produced statisti-
cally more or less an equal effect to
aluminium phosphate in protecting
against indomethacin-induced gastric
damage and gastric acid secretion ,
yet , honey has the advantage that it
produced reduction of indomethacin
plasma level and indomethacin anti-
inflammatory activity less than that
produced by aluminium phosphate.
These results may suggest that honey
may be more preferable than antacids
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to be used clinically in combination
with potentially ulcerogenic non - ster-
oidal anti - inflammatory drugs like in-
domethacin to prevent or reduce the
occurance of gastric lesions without

OF THE EFFECTS etc...

much reduction of their anti-
inflammatory action. However, further
work is required to explore the Possible
meé.hanism (s) of these observations
and to evaluate their clinical applica-

tions.

Table (1) : Effects of Honey and Aluminium Phosphate on Indomethacin -
induced Gastric Lesions In Rats.

Group
No.

Treatment

Gross %

Lesion score Protection

| Saline orally
(4mi/rat).

Indomethacin orally
(30mg/kg)

4+

Indomethacin
(30gm/kg)
+
Aluminium phosphate
(3gm/kg)crally

Indomethacin ( 30 mg / kg )

Honey ( 3 gm / kg ) orally

0
1206 +1.01
73

3.4:0.23"

3.1+0.21°@ 75

- Values are expressed as the mean of six animals + the standard error of
this mean and compared using student' s t - test.

- % Protection indicates the % reduction of gastric lesions.

* Significant difference from Indomethacin group at ( P<0.05) .

@ Non - sifnificant difference from Indomethacin - honey group (P>0.05) .
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Table (2 ) : Effect of Honey or Antacid on Indomethacin induced Gastric Acid
Secretion in Rats

Mean concentration % Change .%_dm n

indomethacin
Treatement of gastric acid of acid gastric acid
(mEq/L/h4S.E.) e concentration
Control. 20.47 +1.85 » =
Indomethacin 36.86 +292° 80 =
(30 mg / kg ) orally.
Indomethacin 24.84+2.18 @ 21 3286
{30 mg/kg ) + Honey j
(3gm/kg ) orally.
Indomethacin 2834265 @ 38 23
(30 mg/kg ) + Aluminium
phosphate
(3 mg/kg ) orally .

* Significant difference from control at ( P < 0. 05 3.

@ Significant difference from indomethacin alone at CR-<0. 05,

Table( Il) : Anti - inflammatory Activity of Indomethacin Alone or in Combination
with either Honey or Antacid in Rat Paw Oedema Test

Mean % Change in
: % Reduction of
Treatement thickness of rat :
paw+S.E. inflammation.
Control. 92254+ 6.3 -
Indomethacin 30.30; 1.25* 67.2
(30 mg / kg ) orally.
Indomethacin
(30 mg/kg ) + Honey 40.20+2.95" 56.4
(3 gm/kg ) orally.
Indomethacin
{ 30 mg / kg ) + Aluminium 51.60+3.29"@ 444
phosphate

(3mg/kg)orally .

* Singnificantly less than control at P < 0.05
- Significantly higher than indomethacin alone at P < 0.05 .
@ Significantly higher than indomethacin - honey combination at P < 0.05

47

MANSOURA MEDICAL JOURNAL




48 COMPARATIVE STUDY OF THE EFFECTS etc...

Table ( IV ) : Effect of Concomitant Oral Administration of Indomethacin with either
Honey or Antacid on Plasma Level of Indomethacin in Rats.

. Mean Plasma level of
Treatement +  Indomethacinug/dl +S.E.

Indomethacin
(30 mg / kg ) orally. 7.3+0.34

Indomethacin 6.2 +032
(30 mg / kg ) + Honey
(3 gm/kg) orally.

Indomethacin ) 5.1 +0.29%
(30 mg / kg ) + Aluminium .
phosphate
(3 mg/kg)orally .

* Singnificantly less than indomethacin alone at P< 0.05.

o Significantly Iess than indomethacin + honey at P < 0. in e

Table (V) : Effect of Concomitant Oral Administration of Indomethacin (1. P.)
and Honey ( Orally ) on Plasma level of Indomethacin in Rats.

Mean Plasma level of
TH Indomethacin ug / dl + 8. E.
|. P. Indomethacin 9.2 £ 0.52
(30mg/kg)
|. P. Indomethacin 8. 891:065"
(30mg/kg)
Oral Honey ( 3gm / Kg )

* Non - Significant difference from indomethacin group (P >0.05)
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Fig. 1: Stomach of control rat X 100 Fig. 3 : Stomach of rat received indo-
with no significant pathological methacin. It shows margin of
lesions. gastric ulceration X 100.

Fig. 2 : Stomach of rat received indo- Fig. 4: Stomach of rat received honey

methacin x 100 . It shows ex- and indomethacin X 100 It
tensive erosion & inflammatory shows marked decrease in in-
infiltrate in the mucosa & sub- flammatory cells & very miid su-
mucosa. perficial erosion.
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Flg. 5 : Stomach of rats received antacid & indomethacin X 100. It shows little

inflammatory cells in the mucosa & submucosa.
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