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P. papatasi M. stabulans M. domestica C. pipiens
Medium
Right Left Right Left Right Left Right Left
wing wing wing wing wing wing wing wing
Nutrient agar with y. , S| 29x 34x 51x 51x . .
extract >x10% ] 2x10 10? 10? 10° 10° Nil Nil
6.7x 59x 43x
. ) ) . ) .
Nutrient blood 6x 10 1x10 10° 10° Nil 10° 3x 10 Nil
MacConkey Nil Nl | iif > i?)f Nil Nil Nil Nil
Starch nitrate %f Nil | 5x10? 4£)2x Nil Nil Nil Nil
3.1x 2.7x 3.3x 3.5x 14x
2 H 2
Tryptose blood 1x10 Nil 10° 10° 10 10° 1x10 102
Staphylococcus Nil Nil Nil Nil Nil Nil Nil Nil

Salmonella arizona
Erwina herbicola

Yeast
Bacillus subtilis
Yeast
Actinomycete
Bacillus circulans
Staphylococcus aureus
Lactobacillus animalis
Bacillus mycoides
Pseudomonas aeruginosa
Lactobacillus gasseri
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Table (4): Antagonistic action of most potent bacterial species grown on
peptone water during log phase.
Y.
Oreanism S. aureus . B. circulans L. animalis B. subtilis
aeruginosa
& 132T 11g3M 88T 127T 165y
S. aureus X ve 44ve ve 44ve
132T ! ' ' "
P. aeruginosa ve . ve ve ve
113M - - B -
B. circulans ve ve . 3ve ve
88T X + + +
L. animalis . . 2ve 2ve
= Vi +Vi +Vi X +V
127T
B. subtilis
16 5Y +ve +ve 4+ve 2+ve X
-ve = no inhibition zone. +ve = doubolful inhibition zone. +ve = weak
inhibition zone. 2+ve = moderate inhibition zone. 3+ve = good inhibition zone.
g
4+ve = very good inhibition zone.

Table (5): Bioautography and migration (R ) of the active metabolite 88T
with various developing solvents.

Developing solvent system R value
Petroleum ether 0.00
Benzene (saturated with water) 0.00
Chloroform (saturated with water) 1.00
Carbon tetrachloride (saturated with water) 0.75
Methanol 0.85
N-Butanol (saturated with water) 0.80
Acetone 0.45
Diethyl ether 0.55
Ethyl acetate 0.50
Amyl acetate 0.00
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with various developing solvents.

Table (5): Bioautography and migration (R)) of the active metabolite 88T

Developing solvent system R value
3% ammonium chloride 0.10
N-Butanol : pyridine : water (1:0.6: 1) 0.00
N-Butanol : Acetic acid : water (2:1: 1) 0.00
Distilled water 0.20
Methylene chloride (1: 1) 0.00

Table (6): The MIC of active metabolite 88T.

Test organism

MIC (pg/ml)

Reference strains:

Bacillus subtilis NCTC 8236 <5
Bacillus pumilus NCTC 8241 <5
Micrococcus luteus ATCC 9341 12
Staphylococcus aureus NCTC 7447 12
E. coli BPPO1 16
Pseudomonas aeruginosa ATCC 10145 83
Klebsiella pneumonia NCIB 9111 18
Candida albicans IMRU 3669 94
Saccharomyces cerevisiae CBS 1171 94
Aspergillus niger LTU 131 >100
Local isolates:

Bacillus subtilis 165y <5
Bacillus mycoides 98y <5
Staphylococcus aureus 132T <5
Lactobacillus animalis 127T 32
Lactobacillus gasseri 201T 40
Salmonella arizona 175b <5
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Table (6): The MIC of active metabolite 88T.

Test organism MIC (pg/ml)
Erwina herbicola 157y >100
Pseudomonas aeruginosa 113M >100
Yeast 181y >100
Yeast 68y >100

Fig. (1): A simplified scheme for the
extraction. isolation and purification of
the active metabolite 88T biosynthesized
by Bacillus circulans 88T.
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Fig. (2): A simplified scheme for the
extraction. isolation and purification
of the active metabolite 88T
biosynthesized by Bacillus circulans
88T

Fig. (3): Mass spectrum of the active
metabolite 88T
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embryonic phases. Thus the ape and the human did not share a common
ancestor.rather..the most primitive human arose from the most advanced
ape.(Gilbert 2002)

Evolution occurs due to descend with modification sharing common ancestor.

Haeckel view was illustrated by Gilbert2002 as follows: The entire animal
Kingdom was but the dismembered stages of the human embryo. Embryo of
advanced species passed through ( recapulate )the adult forms of more primitive

species. Contemporary animals were the way our descendents used to be.
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2. Francois Jacob s: Evolution and tinkering Science 196:11611166-.
3.A.Maxam and W.Gilbert:A new method for sequencing. DNA.
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{And your Lord inspired the bee, saying: “Take you habitations in the mountains
and in the trees and in what they erect. Then, eat of all fruits, and follow the ways of
your Lord made easy (for you). There comes forth from their bellies, a drink of varying
colors, wherein is healing for mankind. Verily, in this is indeed a sign for people who
give thought.} [Quran, 16, verses 68 & 69].

Abstract

Elevated levels of plasma homocysteine (Hcy), known as hyperhomocysteinemia
(HHcy), appear to be associated with higher risks of occlusive vascular disease
and various clinical conditions ranging from the foetus to the elderly and from
cardiovascular and neuro-degenerative diseases to neuropsychiatric disorders,
rheumatoid arthritis and osteoporosis. The exact mechanism(s) involved is not
fully understood. Current interest is focused upon modulating the levels of Hcy
and/or their negative impacts through natural preventive strategies. In this
regard, we recently showed that the Black seed (Nigella Sativa), its oil,and its active
ingredient Thymoquinone impart high protection (72-100%) against the induced
rise of HHcy in rats. In this investigation, the ability of natural honey to protect
against HHcy in rats was investigated. The results show that honey administered
to rats at 1% in water significantly improved growth and imparted a protective
effectagainst HHcy (54.5 + 8.0%) induced by feeding the animals a diet enriched in
methionine and deficient in B-vitamins (M*B- diet) for two months.This protection
was not accompanied by a decrease in concentration of ADMA (asymmetrical
dimethylargine),which may indicate that ADMA concentrations may not be related
to the pathophsyiology of HHcy. On the other hand, HHcy induced a 30.7 + 0.8%
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drop in the antioxidant enzyme superoxidase dismutase (SOD) activity. Honey
treatment recovered an 8.8 + 1.7 % of the decrease in SOD activity. Furthermore,
treatment with honey in the HHcy state decreased catalase antioxidant activity by
47.8 +£3.9% while it did not cause any effect on the honey-treated control rats fed a
standard methionine and B-vitamin diet, indicating that honey which can release
H,O, can compromise the H,O,-neutralizing activity of the catalase enzyme under
excess methionine and deficient B-vitamin conditions. Honey treatment on the
other hand did not significantly affect glutathione peroxidase activity and total
antioxidant status in the control and the M*B-fed rats, while in these same rats it
significantly increased the antioxidant agent uric acid by 41.5 + 3.0 % and 33.4 +
2.0 %, respectively.These results indicate an overall beneficial role of honey under
conditions favouring HHcy, and the important role of B-vitamins in the defense
against oxidative parameters such as H,O, and superoxide anion.

Introduction

Homocysteine (Hcy) is a sulfur-containing amino acid formed in the process of
methionine metabolism.It can be remethylated to methionine (trans-methylation)
or sulfo-conjugated with serine to form cysteine (trans-sulfuration) in a series of
enzymatic metabolic pathways [1, Fig. 1]. Hcy metabolism is regulated in part by
dietary B-vitamins (folate, vitamin B, , and vitamin B ) [2] as well as genetic [35],
hormonal [6] and lifestyle factors [7].

In adults, elevated Hcy has been linked to coronary disease, stroke, peripheral
vascular disease, venous thrombosis, renal disease, diabetes mellilitus, cognitive
impairment, dementia, Alzheimer’s disease, depression, and organ transplant,
pregnancy complications and birth defects (810-). Research focused upon
preventive strategies utilizing natural supplementations aimed at reducing
HHcy and/or the injurious oxidative and inflammatory state(s) associated with it.
Supplementations with B-vitamins (folate, vitamin B12,and vitamin B6), which are
part of the Hcy homeostasis, has been shown to significantly reduce the levels
of Hcy in the induced state of HHcy (10). In this respect we recently showed that
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nigella sativa (NS) seeds demonstrated effective protection against HHcy in
various tissues (serum, liver and brain) of rats fed a methionine rich, B vitamins
deficient diet (11).

In this investigation the focus is upon honey because it is one of the oldest known
medicines.The use of honey as a medicine has been reborn into modern science
(12). Honey possess, among other benefits, the power to activate the immune
system, reduce inflammation, inhibit anaerobic aerobic bacteria, yeast, fungi and
viruses. Honey has been shown to posses potent antioxidant activities, the extent
of which depends upon its color and floral origin with the darker color exhibiting
the strongest activities (13). Therefore, given honey with its an antioxidant and
anti-inflammatory capabilities and HHcy with its inflammatory and oxidative
injuries, makes it reasonable to investigate the ability of honey as a protective
measure against HHcy associated oxidative stress.
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Fig(1).Homocysteine/Methionine Metabolism:Dietary proteinismetabolizedintomethionine
which undergoes a de-methylation to homocysteine. The enzymes involved in each reaction
are: (1) methionine adenosyltransferase; (2) Methyl transferase;(3) S-Adenosyl homocysteine
hydrolyase; (4) Cystathionine B-synthase; (5) 5-Methionine synthase. THF, tetrahydrofolate;
MTHEF, 5 methyl tetrahydrofolate. SAM, S-Adenosyl methionine; SAH, S-Adenosyl homocysteine.
Remetyhlation to methionine in some tissues (liver) uses Vit B, ,-independent betaine-
homocystine methyl transferase catalyzing the transformation of betaine into dimethylglycine.
The trans-sulfuration to cysteine is vitamin B -dependent.
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MATERIALS AND METHODS
Materials & Methods

Animals: Male weaning Albino Wistar rats, weighing 150200-g were used. The
animals were kept at a temperature of 2024-°C and illumination (12-h light/dark
cycle) controlled room.Rats were randomly assigned to control and test groups (n
= 8/group). All rats were fed a control diet standard in methionine and B vitamin
contents for one week. This is referred to as the MB diet. Control rats continued
on this diet with and without honey treatment. Other groups were put on a
methionine-rich, low folate and B-vitamin deficient diet in order to induce the
HHcy state.This is referred to as the M*B- diet.

Honey Treatment: Honey was administered to control and test groups from the
MB and M+B-fed rats by dissolving it in freely accessed drinking water at 1.0%.The
honey used in the experiments was natural, fresh, unprocessed, dark yellow, and
of multifloral origin. It was collected from Al-Jarboo’ wild farm in Jaraab, 350 Km
North-West of Riyadh, KSA.During the entire honey treatment period of 10 weeks,
all honey-water containers were kept in the dark by wrapping them in aluminum
foil. Stock honey was stored in the cold at 4°C until used.

The groups were given the following titles in accordance with the honey (H)
treatment: control group, MB; Honey treated control group, MB + H; methionine-
rich, folate and B vitamin deficient diet group, M*B;; methionine-rich, folate and B
vitamin deficient diet group treated with honey, M*B" + H.

Results
Effects of Honey on Growth

During the 11 week course of the experiment, the M*B- conditions causing HHcy,

led to a sharp suppression of body weight increase (14.3 £ 2.6 % under M*B))
compared to an enhanced growth of 74.6 + 11.4 % under control MB conditions.
“Fig.(1)"
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Fig. (1). The effects of honey on body weight of rats fed the MB and M*B- diets. Honey (H) was
administered at 1.0% in drinking water for 10 weeks.

Daily treatment with honey and for 10 weeks led to a significant 14.3 £+ 2.6%
increase in body weight (P<0.05) under the M*B- without causing any significant
effect under control MB conditions.“Fig.(1)"

Effects on HHcy

Honey treatment under HHcy inducing conditions (M*B’) led to a 54.5 + 8.0 %
(P<0.01) protection against the elevation of Hcy in serum induced by the same
diet without honey.”Fig.(2)"There was no effect on Hcy in control rats treated with
honey under the same conditions.

100

TS 1

=0 4

Hey [pncl ]
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ne mE+H MBS WE+H
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Fig. (2).Serum levels of Hcy in rats fed the M*B- diet with and without honey (H) treatment.
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Effects on ADMA Levels

ADMA levels under all conditions were not significantly (P>0.05) affected by
honey treatment.” Fig. (3)"
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Fig. (3). ADMA levels in the various nutritional states.

Effects of Honey on Antioxidant Parameters
(i) Effects of on serum SOD activity:

In the M*B-fed rats, a significant 30.7 + 0.8 % (P < 0.001) decrease in SOD activity
was measured. A recovery of 8.8 + 1.7 % (P<0.05) of SOD activity was achieved
upon honey treatment in the M*B-state.”Fig. (4)"
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Fig (4). Effects of honey treatment on serum SOD activity in rats fed control
(MB) and M*B- diets.

(ii) Effects on Catalase Activity

A significant drop of 47.8 + 4.0 % (P<0.05) in catalase activity was observed in rats

treated with honey in the M*B- state when compared to all other states.“Fig. (4)"
No significant effects were measured in the other states.
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Fig. (5). Catalase activity in the various nutritional states.
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(iii) Glutathione Peroxidase (GPx) Activity and Total Antioxidant Status
(TAOS).

Honey treatment did not produce any significant effect on either the GPx or TAOS,
respectively (figures are not shown to limit the report into one page.)

(iv) Effects on Uric Acid

Honey treatment imparted an elevation of uric acid levels in the MB and M*B-
states reaching 41.5 + 3.0 % and 33.4 £ 2.0 %, respectively, as compared to the
same states in the absence of honey (P < 0.001 in each case).Fig. (8).

150

100 A

50

Uric Acid (umol i}

hAB B +H MTEB [
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Fig. (8). Effects of honey on uric acid levels in the various nutritional states

DISCUSSION

Honey seems to impart a protective role against HHcy in serum under conditions
of excess methionine, low folate, and B-vitamin deficiency [M*B], but not in the
control diet normal in methionine and B-vitamins [MB]. The decrease in Hcy
levels under the M*B- conditions may be due to the effect of trace amounts of
B vitamins (riboflavin, B in honey (24) which can activate the re-methylation
of Hcy (riboflavin activation of the folate cycle) into methionine and the trans-
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sulfauration pathway (due to B)) (see Fig. (1)) [1,6]. A decrease in Hcy levels may
constitute a protective response against Hcy-induced toxicity (14).

Several lines of evidence suggest that the injurious effect of Hcy on endothelial
function could be mediated through ADMA possibly due to the accumulation
of ADMA following increased methylation of arginine residues within proteins
under excess methionine conditions, or due to reduced degradation of ADMA
by dimethylarginine dimethylaminohydrolase activity. Our results show that
lowering of Hcy levels under HHcy conditions by administering honey did not
have a significant effect on serum levels of ADMA. This seems to be in line with
previous reports in which vitamin supplementation did not affect plasma ADMA
levels or restore endothelial dysfunction in monkeys with HHcy (15). This is also
consistent with recent findings that lowering of Hcy with B-vitamins and folic acid
was not accompanied by a reduction of ADMA plasma concentrations in patients
with peripheral arterial disease and HHcy (16). In addition, our data generally
supports the finding that substantial reduction of HHcy by supplementation of
B-vitamins and folic acid did not affect the level of plasma ADMA in patients with
ischemic heart disease (17).

In this investigation, however, the M*B- nutritional state compromised the serum
SOD antioxidant activity, which could be due to the deficiency in folate [18] and/
or one or more of the other B-vitamins.The influence of sustained folate depletion
may be mediated through elevated Hcy-induced oxidative injury at the level of
gene expression of SOD [19]. Supplementation with honey protected against this
impairment of the SOD activity possibly due to the protection against the rise in
Hcy levels and its associated oxidative injury.

Honey did not cause any significant effects on the catalase activity under control
conditions (MB). In addition, the catalase activity in the M*B- was not affected.
However, supplementation with honey in the M*B" nutritional state caused a
significant drop of 47.8 + 4.0 % (P<0.05) in serum catalase activity. This indicates
that B-vitamins and/or folic acid are important in the protection against the
compromise of catalase activity which may, in part, arise from hydrogen peroxide
present in honey (20). Nevertheless, the antioxidant capacity as well as the GPx
activity under all nutritional conditions studied was not compromised.In addition
honey treatment increased the levels of uric acid within normal limits, an effect
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that would augment the overall antioxidant potential under a pro-oxidant
environment characterized by deficient B-vitamin conditions. In part, our results
are in agreement with recent data in which honey was capable of increasing uric
acid levels in normal individuals within the normal limits (21).

In conclusion this investigation demonstrated some of the beneficial effects
of honey on the state of HHcy and on growth under conditions of B-vitamin
deficiencies. It is possible that these effects may be due to the trace amounts
of some of B-vitamins in honey. The exact mechanism, however, it still to be
determined. This study is the first to report a major lowering effect of honey on
Hcy levels in an induced state of HHcy, something which may expand its clinical
applications. In light of the many other pharmacological and traditional benefits
of honey, its capabilities may contribute a complementary, or even a potentially
wider role than that of folic acid alone in terms of the ability of the latter to lower
HHcy (22,23).
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