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Age of female No. of —Ve

6 25

8 55

8 7.5

8 65

9 65

11 35

11 55

20 15

32 55
average 41.9444444

e Bl abi) By o aslee] 715 U1 U Al ol 58 Aaal ALl L Sl sae s Jgan

Gl gl



oY dudall pglalf

Age of male No. of -Ve

4 7.5
12 0
18 2.5
18 2.5
19 1.5
20 1.5
21 0
21 2.5
22 7.5
22 0
26 0
27 2.5
30 0
30 2.5
30 0
33 1.5

average 2
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| Age of female | No. of -Ve
44 65
45 2.5
50 45
50 2.5
52 25
60 2.5
60 15
60 25
62 2.5
65 15
66 55
66 35
average 24.1666667
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Age of male No. of -Ve
40 1.5
42 7.5
45 1.5
54 1.5
60 0
60 1.5
average 2.25

e rlly g o waslasl 51y (AUl 5pS Al Ranaitly a1,S Bienl ALd] Lyl S0 o Jpan

| Age of female | No. of -Ve

90 65

90 7.5

90 7.5

93 35

94 15

98 15
average 24.1666667

Age of male No. of -Ve
72 1.5
75 2.5
78 0
90 2.5
average 1.625
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age of female No. of -Ve
105 25
112 7.5
120 7.5
124 15
137 25
141 15
180 1.5
305 15
average 13.9375

Age of male No. of -Ve
113 1.5
120 2.5
122 0
128 0
135 1.5
150 15
150 15
150 0
150 0
190 25
248 15

average 6.863636
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1.Whang, sang — (reverseaging) jsp publishing. Miami .USA .
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.USA.

3.Meyerowitz. steve-( water. The ultimate cwre) . book publishing Company .
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The visible Embryo is a remarkable web site. It shows the various stages of
development from a ferlized egg to fully- formed fetus. See: http:// www.visembryo.co

(Bibliographic References (The Human Embryo

O’ Rahilly. Ronan. and Fabiola Muller. Developmental Stages in Human
.Embryos. Washington: Carnegie Institution of Washington. Publication
Embryological Development of the Human

http.//www.uic. edu/com/surgery/embryo/index.htm

Human development stages. animations
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30. Breaking Point (Biomechanics of chiasma). By Adam Summers.
is an assistant professor of ecology and evolutionary biology and
bioengineering at the University of California. Irvine. American
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Abstract

Management of cancer is one of challenging problems in medical practice

as there are no available medical modalities that can selectively kill
cancer cells without adverse effect on normal living cells or the functions
of vital organs. Tissue culture of human lung cancer cells (A549) was
used in studying the effect of an alternative medicine (PM701) to test its
effect on the behavior of the cancer cells and normal cells (human skin
fibroblasts). This new agent proved to be effective in killing lung cancer
cells through its effect on the nuclei, limiting the division of these cells,
causing degeneration and cell death.On the other hand this substance has
nourishing effects on normal cultured skin fibroblasts, this indicating that
this material has selective caner cell killing effect and it has reparative effect
on normal dividing cells (fibroblasts). The results indicated that all tested
concentrations inhibited the growth of (A549 cells), with maximum effect
at medium concentration.There is immediate lethal effect of this substrate
on cancer cells noticed at the first 10 minutes in live experiment.

In this study we present the first experience in using this alternative
medicine  as selective anticancer agent at tissue culture level.

Key words:

Lung cancer cells, A549, tissue culture, anticancer agent, fibroblasts

Introduction

Lung cancer is aggressive disease that affects a large number of patients
yearly. The patients are more likely to present with extensive disease and
have poor prognosis even when treated promptly after diagnosis. It is
considered the leading cause of cancer related deaths allover the world. It
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kills roughly thousands of patients every year, largely because it has spread
by the time it is diagnosed, with estimated global incidence of 1,240,00
(i.e. 901,746 new cases in men, and 337,115 cases in women worldwide in
2001), In United States 170,000 people were reported in 2003 (17-).

It is of primary importance to find an anticancer agent that kills cancer
cells without unacceptable toxicity to patient own tissues or functions. A
correlation between apoptosis and therapeutic response indicates that
apoptosis, indeed, is a goal of cancer therapy (812-). Although induction
of apoptosis (cell death mediated by caspases) determines responses
to cancer therapy, this approach is limited by lack of selectivity in the
available apoptosis-inducing agents. Furthermore, most cancers, almost
by definition, are resistant to apoptosis, growth arrest and cell senescence.
Therefore the rational of drug combination (at mechanism-based doses
and sequences) aimed at matching targets of selective cancer cell killing
with normal cells preservation. All new therapies aimed to ensure this
selectivity, by combining an apoptosis and senescence - inducing agents
with the inhibitors of apoptosis at the same time to protect normal cells as
tissue-selective therapy (8).

The best way to study the effect of a new materials should be in vitro by
utilizing the growing mammalian cells at tissue culture level and not on
the living organism (1317-) this rational was applied in our lab at the tissue
culture unit, where we tested PM 701 as anticancer agent on the cultured
lung cancer cells and in the same time we tested its effect on the cultured
normal skin fibroblast.

We are presenting the first experience in using this alternative medicine
at the tissue culture level which confirmed with documented evidence the
selective anticancer effect of PM 701, in causing programmed cancer cell
death with novel flourishing effect on the normal cells.
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Materials and Methods
Media:

Ordinary media, Minimal essential medium (MEM):

MEM is a rich, multipurpose medium that was used for cultivation of
mammalian cells (18).

1 liter of media prepared as follow:

1 bottle of prepared MEM medium as powder (9.95g) (ICN)
2.2 g NaHCO3 (Powder)

0.3 g L.glutamine (Powder)

10 ml (100X) Non essential amino acid

10 ml Hepes (100X) solution

10 ml antibiotic mix (100X) (Penicillin + Streptomycin).
Made up to 1 Liter in deionzed-distilled water.

Stirrer for 1 hrs at room temperature, PH (6.87.4-)

Sterile-filtered through a 0.22 um filter and stored at + 4 co.

Phosphate Buffer Saline (PBS)

is a Phosphate-Buffered physiological Saline solution. Calcium and
Magnesium free Solution (17,18), prepared as follow for one liter:

9.0 g NaCl
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0.2 g KCI
1.44 g Na2HPO 4
0.2 g KH2PO4

1.0 g NaHCO3

Trypsin:

70 ml PBS

0.25 g Trypsin

0.02 g EDTA

1.1 gNaHCO3

0.1 ml (0.5 %) Phenol Red

Completed to 100 ml by Adding PBS

Stirrer 1 hrs at room temperature, pH adjusted to (6.8 - 7.4)
Sterile-filtered through a 0.22 um filter and stored at + 4 co.

EDTA is Ethylenediaminetetra acetic acid disodium salt (17,18).

Examined media:

Examined substrate which is natural, easily available, cheap, sterile, non-
toxicas it is tested chemically and microbiologicaly.This substrates (PM701)
were used by added it to the ordinary media with different concentrations
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as follow:
1 ml substrate: 10 ml media, which is called -1 (high)
1 ml substrate: 100 ml media, which is called -2

1 ml substrate: 1000 ml media, which is called -3 (mid)
1 ml substrate: 10000 ml media, which is called -4

1 ml substrate: 100000 ml media, which is called -5 (low)

Cell lines:

Human Lung Cancer Cells, non- small cell carcinoma (A549) was obtained
from cell strain from (ATCC) American Type Cultural Collection, available in
the cell bank of Tissue Culture Unit, King Fahd Medical Research Center.

The normal human specimens (human skin fibroblasts) were obtained
from King Abdul Aziz University Hospital, after circumcision operations.The
specimens transported immediately after excision in previously prepared
bottles of MEM media (transport time between operating theater and our
laboratory approx.5 min).

Human Skin Fibroblasts:

The human skin samples (circumcision of penile foreskin) were cut into
small fragments, minced, and gently agitated in Trypsin solution (GIBCO)
at a concentration of 0. 25%, 0.1% glucose, and 0.02% EDTA for 15 min.
Trypsin action was quenched by MEM when intercellular separation was
seen. The supernatant suspension containing the dissociated cells was
removed and centrifuged at 100 xg for 10 min, cells were re-suspended in
MEM containing 20% fetal calf serum (F.C.S;ICN) heat inactivated (560 C for
30 min).Cells were adjusted to 1x105 cells/ml and plated into tissue culture
flask 25 cm2 then incubated in a humidified incubator in an atmosphere of
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5% CO2 at 370c.

Cells were grown in 25 cm2 polystyrene flasks and passage biweekly. Cells
suspended in phosphate-buffered saline (PBS), centrifuged, re-suspended
in culture medium MEM (18).

Tissue culture exp:

Each group of cells was cultured in Petri dishes using control and examined
media for normal and cancer cells. The results from abnormal tissues
compared with structure of normal tissues.

Three types of experiments were done in this project:

1- Fixing and Staining cells: Each group of cells were plated onto Petri-
dishes in MEM media for 24 hrs, then the media changed with examined
media (with different concentrations) and control media and incubated at
370C for 24 hrs or 48 hrs or 72 hrs or 96 hrs or 120 hrs.

Each group of cells fixed in 4% formaldehyde for 5 min atroom temperature
after double washing with 1x PBS each for 5 min.

Then cells stained with Coomassie blue for 510- min followed by repeated
washing with tap water (17,18).

2- Imaging cells by time-lapse in live experiment: cancer and normal cells
were allowed to grow in ordinary media for 24 hrs. Cells were imaged as a
control for 510- min at controlled conditions in live experiment, the normal
media then changed with examined media during time-lapse images of
living cells (17), for one and a half hour.

Live images typically were recorded using a CCD camera and saved in PC
computer. Images were processed using computer programs. The data
then analyzed using statistics computer programs.
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3- Cells counting experiments:

This can be performed using a hemocytometer.Trypan blue was used as a
dye for viable cell count; the number of cells that can exclude the stain (i.e.
have intact cell membrane) can be determined by counting the cells (18)
as described below:

1- Cell suspension was prepared (1:1): 20 ml of cells with 20 ML of (0.4%)
trypan blue.

2- With the cover slip is firmly in place, a drop of a cell suspension were
transferred to both sides of the hemocytometer by carefully touching the
edge of the cover slip with the pipette tip and allowing the chamber to fill
by capillary action.

3- All cells in four corner squares and middle square were counted and the
average was calculated.

5- Each large square of the hemocytometer, with cover-slip in place,
represents a total volume of 0.1 mm3 or 104- cm3.Since 1 cm3 is equivalent
to approximately 1 ml the total number of cells per ml determined using
the following calculation:

Cells/ml= the average of cells number (no.of cells / no. of squares) x 104

Total cells = cells / ml x the original volume of fluid from which the cell
sample was removed.

Cell viability = total viable cells (unstained) / total cells X 104 X dilution
factor (suspension cells: trypan blue).
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Results:

Tissue culture results:

For this part of experiment, the effect of substance (PM 701) was examined

on one type of cancer cells (non-small cell human lung cancer, A549). The
results were compared with positive and negative control, where the
substrate effect was examined on normal cells (human skin fibroblasts)
and on cancer cells that incubated in ordinary media.

Although the results show that substrate (PM 701) destroy the cancer cells
when adding to the incubated media, there is satisfactory evidence that
the same substrate did not cause any harm to the normal cells.

The new media that contain the examined substrate attack the cancer cells
whenincubated init, this was proved by the next three types of experiments
that were give different parameter for the reaction of cells to the media.

1-Fixed and stained cells:

This experiment shows the degree of injury and discomfiture of the cells
to the incubated PM701 medium.When we compare the cancer cells that
incubated in ordinary media (MEM) for 24 hrs with the cancer cells that
incubated in different concentration of examined substrate we noticed
that the low concentration of PM 701 (-4 and -5) affect the growth of cells
(fig 1) as the high concentration (-1), but the best effect appeared near the
middle concentration (-3) (fig 2), whereas the effect on the cells includes
the growth and reaction of cells and also the number of cells.

The new media surrounded the cancer cells from all direction preventing
them from direct react and contact with surrounded environment, this
indicates the isolation of cells from their surrounding. Furthermore. This
agent damaged the nuclei of the cancer cells.
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The images of the fixed and stained cancer cells (A549) showed that it
has been attacked, destroyed and decreased in number when incubated
in media contain the examined substrate with different concentrations for
24 hrs (figs 3 -5), also the cancer cells became very rare when grown in
PM 701 for long period (120 hrs) as shown in the (fig 6.) The long period
of incubation of cells in PM 701 for 96 —120 hrs show that cells destroyed
completely with lost of cells from the field (figs 7, 8.)

The images of fixed cells show that the examined substrate attacks the
cancer cells preventing the growth and survival of these cells comparing
with cancer cells incubated in ordinary media, whereas the normal cells
(human skin fibroblasts) appeared healthy with advanced growth and
spreading of these cells (fig 9.)

2-Live experiment:

The experiment shows the direct effect of PM701 medium on living cells.
Cancer cells and normal fibroblasts allowed to grow in ordinary media for
24 hrs, cells imaged in this media as a control for 57- min (fig 10 images
1a & 1b), then the media changed with the examined media under live
conditions for cells imaging. This live experiment shows that the severe
lethal effect of PM 701 on cancer cells started immediately after 56- min
from adding the examined substrate (fig 10image 2b).The live observations
of normal fibroblasts incubated in PM 701 as a control show that the
fibroblast cell retracts after adding the new media immediately by puling
its pseudopodia, which maid be explained by the introduction of the cell to
this substrate. While the well spreading of the cell body of the fibroblasts,
indicates the positive reaction between the cell and this new substrate (fig
10 images 1a-4a). The cancer cells incubated in PM 701 showed that the
substrate attacks the cell’s nuclei, which is indicated by the appearance of
pale ring around the nucleus.This leads to the degeneration of cells (fig 10
images 3b and 4b and fig 11 images 5 and 6), which could not be avoided
by regrowing the cells in ordinary media again. The severe effect on the
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nuclei of cancer cells limit the ability of cells to divide and survive, which is
seems of high efficiency in killing cancer cells.

3-Cells count:

This experiment gives the number of living cells or the viability of cells
after incubated in PM701. Results of cells count experiments show severe
drop of cancer cells number when incubated in PM 701 compared with the
number of control cells (cancer) that incubated in MEM media, (figs 1215-).
Furthermore the normal cells (fibroblasts) number shows normal progress,
when incubated in PM 705 with very little depression in the first stages
of incubation (fig. 15). The depression of fibroblasts number incubated in
PM 701 in the beginning of the experiment explained by the introducing
the cells to the new media. While the fixed images indicate that normal
cells (fibroblasts) comfort to the new media after short time and appeared
healthy and spread more than in the ordinary media.

Discussion

The achievement in the war against the malignant disease varies greatly,
depending on the types of the neoplasm, the stage of the disease and the
degree of histological favorability (2). In spite of the success in satisfactory
control of some of the malignant disease and failure in the others with the
available modalities, i.e. chemotherapy and radiotherapy (2, 8), we remain
far from the ideal treatment, which we can defined it as the treatment that
can selectively kills the malignant cell sparing the normal healthy tissue
and the function of the vital organs. Our study indicating that the PM701
did fulfill the criteria of the ideal treatment for cancer cells in vitro as seen
in killing the lung cancer cells, while it has flourishing effect on the normal
fibroblast.Itis worth mentioning that the effect of this substrate is favorable
in different concentrations i.e. as it does not require high concentration
(which might be toxic) but exhibits its effect at all concentrations and works
best near the medium concentration (-3).

el



diiwullg 0l i galell jlae W aolill (allell jaigall

Although induction of apoptosis (cell death mediated by caspases)
determines responses to cancer therapy, this approach is limited by lack of
selectivity in the available apoptosis-inducing agents (8).

The detailed mechanism of action of MP701 in selective killing of the
malignant cells is not known but it is clear, as documented in the live
imaging in the process of mixing of the substrate with the culture media,
thatit works on the level of the nuclei of the cells arresting the division of the
cells,degeneration and death of the cells, the killing effect was observed in
the first ten min of the live experiment, when comparing the effect of this
substrate on the normal cell and the cancer cells, it gives clear indication of
the ability of the substance in selective destruction of malignant cells and
flourishing effect on normal cell.

We are presenting our preliminary results in the use of this substrate
(PM701) in vitro level using one type of malignant cells (lung cancer cells
A549), which showed reproducible results in selective destruction of the
lung cancer cells and flourishing effect on normal skin fibroblast. The
authors will progress to study the effect of PM701 on other types of cancer
cells in future work.
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CONCLUSION

In this research, we obtain an anticancer substrate which is natural, easily
available, cheap, sterile, non toxic and can cause selective cell death of
cancer cells and has flourishing effect on normal skin fibroblast at the tissue
culture media.ltis not concentration dependant, as it does not require high
concentration as chemotherapy, which needs to be given in high doses

These results which were reproducible at the in vitro level may lead to
successful alternative anticanceragentatinvivo level otherthanradiotherapy
or chemotherapy, which destroys the normal and cancer cells.

Acknowledgment: We would like to thank Prof. Yasir Jamal , Professor of
Pediatric and Plastic surgery, Surgery Department, KAAU for revising this
article;and helpful suggestions during the course of this study; Mrs.Nagwa
Twfiq for excellent technical assistance.
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ABSTARCT

Apitherapy is the medical use of honey bee products, “ honey, propolis, royal jell,
bee wax, and bee venom to relieve the human ailments.

Propolis is one of the most well documented products from the honeybee and
has always played an important role in traditional folk medicine.

Fifty patients(22 females & 28 males)with mean age ranged from (9-62) years,
with moderate to severe psoriatic palms and soles were treated by a mixture of
propolis 50% and Aloe 3% in the form of an ointment. The duration of treatment
lasted for 12 weeks. Results were evaluated clinically and histopathologically,the
overall results were satisfactory and will be described.

Discussion about the use of apitherapy in management of palmo-planter psoriasis
will be mentioned.

INTRODUCTION

Psoriasis is a genetically determined, inflammatory and proliferative disease of
the skin. The most characteristic lesion consists of chronic, sharply demarcated,
dull-red scaly plaques particularly on the extensor prominences and in the scalp.
The disease is enormously variable in duration and extent and morphological
variants are common (Camp, 1992).

On the palms and soles, psoriasis may present as scaly patches on which a fine
silvery scale can be evoked by scratching, as less well - defined plaques resembling
lichen simplex or hyperkeratotic eczema; or as a pustulosis (chronic palmo-plantar
pustular psoriasis).

Mixed forms occasionally occur. It may often be difficult to distinguish the
psoriasis from eczema, with which it may sometimes alternate. A sharply defined
edge at the wrist or forearm and absence of vesiculation are helpful.On the dorsal
surface, the knuckles are frequently showing a dull - red thickening of the skin.

Elsewhere on the hands and feet, psoriasis retains its typical characters (Samitz
M.H,1951).
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Men and women are equally affected, but it is more common in white people
than in Asian and black people (Watson et alL, 1972).

All age groups are affected, although the onset of the disease is less common in

the very young and the elderly. Neverless, true congenital psoriasis, with active
lesions present at birth, has been reported ( Lerner and Lerner, 1972; Sayed et al.,
1996).

Psoriasis is usually less severe in summer than in winter, but its onset in summer
months is high (Hellgren. 1964). There is no satisfactory or effective cure for
psoriasis.

However, a variety of therapeutic modalities have yielded limited efficacy with
frequent side effects.The available treatments, both local and systemic which have
to some extent proved effective include coal tar, Dirhranol (anthralin), calcipotriol,
corticosteroids, photo chemo therapy (PUVA, psoralens with long wave ultraviolet
radiation), retinoids, methotrexate and other cytostatic drugs such as hydroxyurea
and cyclosporin (Lebwohl M and Ali S.,2001).

Apitherapy, the up-to date branch of science, that deals with using hive products

for medical and pharmacological purposes, The hive products do not mean only
honey, but also others as bee wax, bee venom, royal jelly, pollen and propolis
(Michael MC Culloch, 1999).

Propolis is a natural resinous product collected from the buds of various plants
and used by honeybees to fill cracks in their hives (Tyler V.E., 1987).

Itis a sticky mass that is greenish brown in colour with a slight aromatic odour and
is important in the defense of the hive (lkeno K., et al., 1991), hence the derivation
of the name: before (Greek=Pro), the city (Greek = polis).

Propolis was known since ancient times and was used in antiquity in Egypt;
some thousand years B.C. The fact that propolis was also known to the Greeks is
demonstrated by the very Greek name of it. (Volpert R., 1993).

It was found, that the propolis has versatile physiological activities, antibacterial,
antiviral, fungicide, local anaesthetic, antiulcer,immunostimulating and recently

el



diiwullg 0l i galell jlae W aolill (allell jaigall

cytostatic (Bankova V.S, 1983).

With the new techniques of chemical analysis and isolation and the discovery of
many valuable components in propolis paved the way for the interest of propolis
in medicine and especially in dermatology (Donia, 1997).

The principal components of propolis are active essential oils (flavonoids) derived

from the buds of trees and plants.The resinous raw material is mixed with bee saliva.
Propolis is a very stable substance, even if it originate from different geographic
areas with different flora and climates. Propolis contains substances, which are
relatively equally present. Substance available in large quantities includes various
flavonoid group 5 (betulinol, quercetin, isovanillin), caffeic acids, unsaturated
aromatic acid and ferulic acids. Waxy components make up approximately one
third of crude propolis (Scheller et al., 1990).

In the last few years, apitherapy has been introduced in Egypt in some branches
as ophthalmology, gynecology and in dermatology.

Aloe vera is a plant that grows widely in our desert land in Egypt. One of the
most important species of aloes commonly grown in Egypt is Aloe vera, L.
(Morton,1977).

The use of Aloe vera L.(family liliaceae) in folk medicine for skin and other disorders

dates back thousands of years. Its mucilaginous gel has been used extensively in
many cultures for its apparently magical effectiveness in treating wounds, itching
loss of hair and burns(Gottleib,1980).

The recent research has shown that the pharmacologically active agent is
concentrated in both the gel and the rind of the aloe vera leaf. The active
agents have shown considerable analgesic, antipruritic wound healing and anti-
inflammatory properties. (Duke, 1985), thus justifying consideration of aloe vera
as an effective remedy for the treatment of psoriasis.
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PATIENTS AND METHODS

Fifty patients (22 females & 28 males), their age ranged from 962- years, mean
(3617.8+), With moderate to severe psoriatic palms and soles were randomly
allocated.They treated and followed up in my center of dermatology in Heliopolis
from July 2002 to August 2004 .

The diagnosis of psoriasis was established clinically. At the start and end of the
study, skin biopsy were taken and stained with Haematoxylin and Eosin (H&E)
for the evaluation of acanthosis, parakeratosis, thinning, capillary dilatation and
inflammatory infiltration.

A written consent was approved from all patients under this clinical trial, and a
written sheet was applied for each patient in his first visit.

A leading pharmaceutical company was responsible for preparation of the

mixture (propolis 50%, Aloe 3% ) in an ointment form .

1-Pre-treatment biopsy:

_ Punch biopsy were taken hefore application of the treatment and stained by H&

E.to be examined histopathologically.
2-Treatment application:

Patients were advised to apply the ointment (propolis 50% , Aloe 3%) and rub it
well into the psoriatic palms and soles twice daily for 412- weeks

3-Follow up:

On weekly basis where reexamination and evaluation of the treated areas were
done to discover any side effects and to analyze the degree of patients’satisfaction
or inconvenience, follow up lasted for 12 weeks.

4-post treatment biopsy:

Atthe end of the course, punch biopsy was taken from the treated area to evaluate
the efficacy of the treatment.

5-post treatment assessment:

Assessment of the trial therapy depended on; clinical state, photography and
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histopathology after 12 weeks of the therapy and is classified as follows:

1. Excellent response: When all psoriatic lesions disappear and skin becomes
nearly normal (No erythema, no infiltration or desquamation of skin).

2. Good response: \When some of the lesions disappear.

3. Weak response: When no marked improvement in erythema or infiltration or
desquamation of skin.

4. No response: When no response occurs at all.

To have a standard method of clinical assessment of patients, we used Psoriasis
Area and Severity Index (PASI score). This is a purely clinical rating system, which
assesses the area of the body affected by the intensity of the main symptoms.

To measure the % reduction of PASI score, we followed the following equation:

% reduction of PASI score=

Baseline PASI - PASI at the end of the program X 100

Baseline PASI

A “ PASI “ reduction of 75% or more corresponds to good and excellent
improvement’and a” PASI” reduction of 33% or less corresponds to weak and no
response of treatment ( treatment failure) (Fredriksson and Petterson, 1978).

RESULTS

In this study fifty patients suffering from moderate to severe psoriatic palms and
soles were treated with mixture of (propolis 50% and Aloe 3% ) ointment .

The results were summarized in fig ( 1,2,3,4). The improvement were excellent
response in 31 cases of cases (62%), 12 cases showed good response (24%), 3
cases were weak (6% ) and 4 cases were no response(8%) occurs at all. (Fig.3)

This ointment proved to be significantly effective in 86% of cases with significant
reduction in PASI score. (Table 1)
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In only 7 cases ( 14%) of the cases showed weak and no response with no
significant reduction in PASI score. (Table 3)

Local side effectsincluded (12%) mild itching in 6 cases but this did not necessitate
to stop the treatment and disappeared . 8 patients complained of staining but all
continued the treatment (Fig.4) .

statistical analysis showed that X2 is highly significant( Table 3). Post treatment
biopsy showed that parakeratosis becomes orthokeratosis and acanthosis
becomes less. Granular cell layer starts to appear and rete ridges become shorter
(Fig.6).

DISCUSSION

Psoriasis of the palm and sole is a perplexing problem facing the dermatologist,
as it is a resistant type of psoriasis. Many drugs were used but the results usually
were unsatisfactory.

Apitherapy hasinvaded thefield of dermatology especially in dealing with difficult

dermatological conditions as psoriasis. Donia, (1997) used propolis ointment 50%
in treatment of 2 types of psoriasis (plaque & guttate) and all his evaluation was
based only on clinical background.

In this paper fifty cases of psoriatic palms and soles were treated by mixture
of propolis 50% and Aloe 3% and the results were marvelous as regards
disappearance of erythema, healing of fissures and cracks and skin returns to its
normal architecture in a period ranging from 4-12 weeks.

All these data were proved histopathologically by biopsies taken prior and after
therapy.

No major side effects were faced to all patients included in this work except
some inconvenience due to the sticky nature of the ointment and some itching
sensation. Propolis 50% and Aloe 3% is a real breakthrough in management of
psoriatic palm and sole and it is advised to use it in a broad scale to treat this
specific type of psoriasis.
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Table (1): Comparison of the Mean Effective and Non Effective.
Effective Non Effective
Variable Mean Mean T P
+SD +SD
N=43 N=7
*%
7 - reduction 0.73 0.28
4.57 <0.01
+0.26 +0.033
** H.sig.

The table shows Highly Significant difference in the mean reduction of Effective

and Non Effective.

Table (2): Comparison of the mean Excellent and Good Effect
Excellent Effect Good Effect
Variable Mean Mean T P
+SD +SD
N=31 N=12
*%
reduction 0.87 0.38
38.24 <0.01
+0.16 +0.041
** H. sig.

The table shows Highly Significant difference in the mean reduction of Excellent

and Good.
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Table (3): Results the Treatment.

RESULT
Total
Excellent Good No
R Weak
Effect Count 31 12 esponse 43
% 72.1% 27.9% 100%
Non Effect Count 4 3 7
% 57.1% 42.9% 100%
Total
Count 31 12 4 3 50
% 62% 24% 8% 6% 100%
Chi Square Test =50**
** H.sig.
%-Reduction of PASI score Cases Percent
Effective 33% 43 86%
Non Effective  33% 7 14%
Total 50 100%
Fig (1):Success Rate
(_ T
Effective
86%
%- re
Non Effective
14%
. ,
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Fig (2): Results of Treatment.

' _ ™
% - Reduction of PAS] score
43
(BE%)
50
40 u
30 u
.
20 B (14%)
0 ; .
L Effective Non Effective )
Cases Percent
Excellent 31 62%
Effective
Good 12 24%
Weak 3 6%
Non Effective
No Response 4 8%
Total 50 100%
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Fig (3): %-Reduction of PASI Score Amoung Patients.

Fig (4): Side Effect of Treatment
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Fig (5) mean and SD. Of the results.
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Fig(6) Pre Treatment Histopathology (Biopsy Rt. Sole).

Post Treatment (12 Week Biopsy Rt. Sole)

1.Parakeratosis became orthokeratosis, acanthosis is less, the reat ridegws
became shorter than before TTT.

2.No munro’s microibscess.

Pre treatment Post treatment (12Ws)
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Abstract

Alactoferrin receptor has been found on the brush-border membrane of intestinal

epithelial cells of several species, including humans. A role for this receptor in
intestinal iron absorption, which is well regulated in response to body iron stores,
has been proposed.We have investigated the effect of intracellular iron depletion
by picolinic acid, an iron chelator, on the cell surface binding of human lactoferrin
to human enterocytes and its intracellular uptake, using HT2918--C, cells, an
enterocyte-like differentiable cell line.

The suspended cells exhibited 5.8 x 10° specific binding sites per cell for diferric
human '*I-labelled lactoferrin with relatively low affinity (K,_8.4 x 10” M). The
addition of picolinic acid to the culture medium resulted in a concentration- and
time-dependentincreasein lactoferrin binding that was correlated with a decrease
in intracellular iron content. The maximum effect of picolinic acid on lactoferrin
binding (approximately. 2-fold increase), which appeared between 12 and 18 h
after its addition, was obtained at a picolinic acid concentration of 2 mM.

Scattered analysis showed that the enhanced lactoferrin binding resulted from
an increase in the number of lactoferrin receptors rather than an alteration in the
binding affinity for lactoferrin. The time-dependent effect of picolinic acid was
completely abolished in the presence of TuM vancomycin, a protein synthesis
inhibitor, indicating that ongoing protein synthesis is involved in this effect. The
enhanced lactoferrin binding induced by picolinic acid produced an increase of
approximately 30% in the uptake of lactoferrin-bound **Fe,indicating the existence
of functional receptors. These results suggest that biosynthesis of lactoferrin
receptors in intestinal epithelial cells can be regulated in response to the levels of
intracellular chelatable iron, consistent with intestinal iron absorption dependent
on body iron stores.

Key Word : A lactoferrin receptors, HT2918--C, cells line, intracellular chelatable
iron ,*Fe ' .

Abbreviations used: DPBS+, Dulbecco’s PBS containing 1 mM Ca2+ and 0.5
mM Mg2+, pH 7.3; DMEM, Dulbecco’s modified Eagle’s medium; FBS,fetal bovine
serum; TBS, 150 mM NaCl and 20 mM Tris/HCI, pH 7.4.
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Introduction

Iron is an essential element for normal human body function and its systemic
homeostasis is achieved mainly by regulation of intestinal iron absorption,
because of a lack of active excretion. Although it is well known that intestinal iron
absorption is regulated in response to total body iron stores, i.e.iron deficiency or
blood loss leads to an increase in iron absorption from the intestinal lumen, and
excess iron stores results in decreased iron absorption [1], little is known about the
mechanism of regulation of intestinal iron absorption.The biosynthesis of at least
three proteins important in cellular iron metabolism, the transferring receptor,
ferritin and erythroid 5-amino-levulinic acid synthase, have been shown to be
regulated post-transcriptionally by a common mechanism [2]. It seems likely that
such iron-dependent regulation of biosynthesis mediated by the iron-responsive
element binding protein also occurs in intestinal epithelial cells.

Infact, theferritin concentration inintestinal epithelial cellsis lowin iron deficiency

and high in secondary iron overload [3].Mucosal ferritin has long been suggested
toregulateintestinal iron absorption by acting as an iron acceptor and by blocking
the passage of iron through enterocytes [4]. The blocking function of mucosal
ferritin in iron absorption is supported by the observation of abnormally low
levels of mucosal ferritin expression in patients with genetic haemochromatosis
whose intestinal iron absorption is still highly efficient in spite of high body iron
stores and 18 h after its addition, was obtained at a picolinic acid concentration of
2 mM.Scattered analysis showed that the enhanced lactoferrin binding resulted
from an increase in the number of lactoferrin receptors rather than an alteration
in the binding affinity for lactoferrin. The time-dependent effect of picolinic acid
was completely abolished in the presence of 1TuM anisomycin, a protein synthesis
inhibitor, indicating that ongoing protein synthesis is involved in this effect. The
enhanced lactoferrin binding induced by picolinic acid produced an increase
of approx. 30% in the uptake of lactoferrin-bound *°Fe, indicating the existence
of functional receptors. These results suggest that biosynthesis of lactoferrin
receptors in intestinal epithelial cells can be regulated in response to the levels of
intracellular chelatable iron, consistent with intestinal iron absorption dependent
on body iron stores.[5].
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The number of mucosal transferrin receptors also reflects body iron stores.
Nevertheless,the transferrin receptoris unlikely to play arolein the transportofiron
across enterocytes, since the receptor is found specifically localized on basolateral
membranes of enterocytes, particularly those of crypt cells [6]. The expression of
undefined inorganic iron carriers on brush-border membranes,which are thought
tofacilitate the uptake of iron across these membranes, is also regulated according
to body iron stores [7].However, the mechanism of regulation remains unclear.
Human lactoferrin, also called lactotransferrin [8], is an 80 kDa glycoprotein of
the transferrin family that binds reversibly two ferric ions concomitantly with two
carbonate ions per molecule. Human lactoferrin consists of a single polypeptide
chain [9], which folds into two separate lobes [10], and two Nacetyl-lactosaminic-
type glycans [11]. Lactoferrin is secreted from most exocrine glands [12] and is
present in the secondary granules of polymorphonuclear neutrophils [13].Several
biological roles have been proposed for lactoferrin, such as a bacteriostatic effect,
regulation of myelopoiesis, modulation of the immune system and promotion of
cell growth [14].

A role in promoting intestinal iron absorption in humans has also long been
proposed [8]. This hypothesis is supported by the higher bioavailability of iron in
human milk and Camel Milk than cows’ milk-based infant formula [15] and the
persistence of intact human and camel lactoferrin in the gastrointestinal tract,
owingtoits high resistance against gastrointestinal digestion[16,17].Furthermore,
in vitro experiments using human duodenal biopsies demonstrated that human
lactoferrin can donate iron to intestinal mucosal cells [18]. The existence of a
specific lactoferrin receptor has been demonstrated in rabbit [19], mouse [20,21],
rhesus monkey [22] and human fetal [23] intestinal brush-border membranes, as
well as in human phyto-haemagglutinin-stimulated lymphocytes [24] and human
platelets [25]. The presence of the lactoferrin receptor on intestinal brush-border
membranes (un-like the transferrin receptor, which is localized on the baso-lateral
membranes of intestinal epithelial cells [26]), is also compatible with a role for
lactoferrin in intestinal iron absorption.

Slzeds

3



YoV

dylal pglal!

Despite the presence of a lactoferrin receptor on intestinal brush-border
membranes, its role in intestinal iron absorption is still a subject of controversy.
Some clinical studies failed to demonstrate improved iron absorption following
lactoferrin supplementation of diets [2729-]. Another clinical study found an
inhibitory effect of lactoferrin on iron absorption in normal subjects, whereas no
such effect was found in patients with idiopathic haemochromatosis [30].

In these patients, it is unlikely that mucosal expression of the transferrin receptor
and ferritin is regulated in response to body iron stores [5]. On the other hand, an
in vivo study in rats showed that lactoferrin supplementation improved body iron
stores, particularly in the anaemic rat [31].

The present study aimed to investigate a possible regulation of the intestinal
expression of the lactoferrin receptor in response to the levels of intracellular iron,
using a cultured enterocyte-like differentiable cell line, HT2918--C,, as a model
of intestinal absorptive cells. Intracellular iron depletion was achieved by the
addition of picolinic acid to the culture medium.

Materials and Methods
Materials

Lactoferrin was purified from Camel milk as described earlier [11] and was
saturated with iron as described elsewhere [32] using 0.1 M sodium citrate/0.1 M
sodium bicarbonate, pH 8.2 (saturating solution) containing appropriate amounts
of FeCl, [33]. PD-10 pre-packed Sephadex G-25 M columns were purchased
from Pharmacia (Sweden). Chelex 100 was from Bio-Rad (Brussels, Belgium).

Dulbecco’s PBS containing 1 mM Ca ** and 0.5 mM Mg2+,pH 7.3 (DPBS+),BSA
and anisomycin (Sigma Chemical Co.) lodo-Gen was from Pierce (Rockford, IL, U.S.
A.). Na '*1 (100 mCi/ml) and **FeC1, (150- mCi/mg of Fe) were purchased from
Amersham.
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Cell culture

HT2918-isacloneisolated from HT29 cells derived from a human colon carcinoma
cellline[34].HT2918--C,,a sub-cloneisolated from HT2918-growing inagalactose-
containing, glucose-depleted, medium according to characteristics of intestinal
absorptive cells [34], was a gift from National center Research, Cairo and was used
between passages 10" and 30™.This sub-clone undergoes absorptive enterocyte-
like differentiation even in a glucose-containing medium [34,35].HT2918--C_ cells
were cultured in Dulbecco’s modified Eagle’s medium (DMEM ) supplemented
with heat-inactivated fetal bovine serum (FBS) (10 ug/ml) and gentamycin (Epico
Co,Cairo) (50 ug/ml) at 37 °Ciin a humidified atmosphere of 90 % air and 10% CO2.
Cells were sub-cultured weekly and seeded at 4 x 10* cells/cm?in 25 cm? and the
medium was changed daily.

For experimental purposes, cells were plated at 8 x 10* cells/cm? in 6-well
Falcon plates (Becton Dickinson Labware, Lincoln Park, NJ. ). Cells reached
confluence 6 days after plating. In experiments under iron-depleting conditions,
cells were cultured in DMEM with no iron source and similarly supplemented
with FBS and Gentamycin. Iron depletion of FBS was performed as described by
Alvarez-Hernandez et al. [36].

Labelling of human lactoferrin

Diferric lactoferrin was iodinated using lodo-Gen as described elsewhere [37].The
specific radioactivity of the diferric *’I-labelled lactoferrin was (47-) x 107 c.p.m./
nmol.

For dual labelling with *°Fe and'®I, native lactoferrin was first saturated with *Fe

and then radioiodinated as described elsewhere [37]. The '*| and *Fe specific
radioactivities of diferric **Fe/'?| -dual-labelled lactoferrin (**Fe/'®| -lactoferrin)
were (12-) x 107 c.p.m./nmol and (38-) x 10° c.p.m./nmol respectively.

Binding of human lactoferrin to the apical surface of HT2918--C,cells

HT2918--C, cells, cultured in 24-well plates for 9 days, were rinsed three times with
cold DPBS* and equilibrated at 4 °C. Media were prepared in DPBS* containing 0.5
% BSA and the required final concentrations of diferric '»I-lactoferrin. Binding was
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initiated by aspirating the rinsing solution and adding 0.2 ml of the incubation
medium to each well. After 90 min of incubation at 4 °C, 100 u1 of the incubation
medium was collected and the remainder was aspirated.The cell monolayers were
rinsed five times (each with 0.4 ml) of ice-cold DPBS* and scraped off in DPBS*.

Dissociation constantsand numbersofbindingsiteswere determined according
to Scatchard [38] with the aid of SPSS computer program for non-linear
regression data analysis.Non-specific binding was estimated by incubation in
the presence of a 100-fold molar excess of unlabelled diferric lactoferrin.

Effect of picolinic acid on lactoferrin binding to
HT2918--C1 cells

First,binding of lactoferrin to the cell monolayers were examined after incubation
with various concentrations of picolinic acid.Cells were cultured in 24-well plates
in standard DMEM. At 7 days after plating, the medium was replaced by iron-
depleted DMEM containing 0.14- mM picolinic acid. The cell monolayers were
incubated for 48 h in the presence of picolinic acid, using fresh medium after 24
h of incubation.Then the binding assay was carried out as described above using
500 nM diferric '**|-lactoferrin; non-specific binding was estimated as above.

Secondly, the alteration of binding of lactoferrin to the cell monolayers was
determined as a function of time of incubation with picolinic acid. Cells were
cultured in 24-well plates in standard DMEM. At 7 days after plating, the medium
was replaced by iron-depleted DMEM containing 2 mM picolinicacid. At 6,12, 18,
24,30 or 36 h after the first replacement, the medium of other wells was replaced
in the same manner. At42 h the binding assay was carried out, using 500 nM
diferric '®I-lactoferrin. To examine the effect of gentamycin, which reversibly
inhibits protein biosynthesis, cell monolayers were incubated in the presence of |
,uM gentamycin from a T mM Falcon flasks.

Effect of picolinic acid on intestinal lactoferrin receptor 393 between 6 and 18 h
after the replacement of standard DMEM by iron-depleted DMEM containing 2
mM picolinicacid.At 18 h,the cell monolayers were rinsed twice with iron-depleted
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DMEM,re-incubated in the presence of 2 mM picolinic acid, and the binding assay
was performed.Thirdly, the nature of lactoferrin binding was determined after
incubation with picolinic acid. Cells were cultured in 24-well plates in standard
DMEM for 8 days, and then incubated for 24 h in iron free DMEM containing 2 mM
picolinic acid.

Thebindingassay was carried out as described above using various concentrations

of diferric '*I-lactoferrin,.Lastly, the reversibility of the effect of picolinic acid on
lactoferrin binding was examined. Cells treated with picolinic acid for 24 h were
re-incubated in standard DMEM for 24 h.The binding assay was carried out with
non-treated cells and 48-treated cells.

Measurement of the intracellular Iron content of
HT2918--C, cells

The intracellular iron content was measured to verify the iron chelating activity
of picolinic acid. Cells cultured in 6-well plates were treated with picolinic acid as
described above. Mono-layers were rinsed five times with 150 mM NaCl and 20
mM Tris/HCl,pH 7.4 (TBS), which had been passed through a Chelex 100 column
to remove traces of iron, and were scraped off with a Coster cell scraper in iron-
depleted TBS.

The cells were concentrated by centrifugation, and resuspended twice in iron-
free TBS.Then the cells were resuspended in 20 mM Tris/HCl, pH 7.65, which had
also been passed through a Chelex 100 column, and were homogenized using an
acid-washed tight fitting homogenizer. The homogenate was centrifuged for 1 h
at 4 °C and at 19000 g in Ultra centrifuge. Aliquots of the supernatant were used
for iron determinations.

Iron was determined by atomic absorption spectroscopy.
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Measurement of lactoferrin uptake into HT2918--
C, cells

Cells were cultured in 12-well plates for 7 days, and were then incubated in iron-
depleted DMEM in the presence or absence of 2 mM picolinic acid for 24 h. Two
different experimental procedures were performed in order to study the effect of
picolinic acid on the uptake of lactoferrin into the cells. In the first procedure, cells
were rinsed with ice-cold DPBS*three times and equilibrated at 4°C, followed by
aspiration of the rinsing solution.

To each well was added 0.4 ml of 500 nM diferric '*I-lactoferrin in DPBS+
containing 0.5% BSA. After a 90 min incubation at 4 °C, 100 ul of the incubation
medium was aspirated, and the cells were rinsed 4 times with 0.5 ml of ice-cold
DPBS* The assay of lactoferrin uptake was initiated by adding 0.4 ml of pre-
warmed DPBS* containing 0.1 % BSA to each well. After 1,10, 20, 30,45, 65 and 90
min of incubation at 37 °C, the incubation medium and a rinse of 0.5 ml of ice-cold
DPBS+ were collected. To remove cell-surface-bound lactoferrin, a dissociating
solution comprising 0.5 ml of ice-cold 0.2 M aceticacid and 0.5 M NaCl, pH 2.5,
was added to each well, followed by 10 min incubation on ice. This dissociating
solution and a 0.5 ml rinse of the same solution were collected, and cells were
scraped off in DPBS*. Medium, acid-extractable and intracellular '#| radioactivity
values were determined.

In the second procedure, cells were rinsed with DPBS* pre-warmed at 37 °C and
then incubated in 0.4 ml of the same medium containing 0.1 °h BSA and 400 nM
diferric *°Fe/'?|-lactoferrin in DPBS* .After 10, 30, 60 and 120 min of incubation
at 37 °C, the medium was aspirated, and cells were rinsed 4 times with 0.5 ml
of ice-cold DPBS". Acid-extractable and intracellular radio-activitvity values were
determined as above.

Results

Binding of human lactoferrin to the apical surface of HT2918--C,cells The
parameters of lactoferrin binding to HT2918--C, cells were determined by
incubating the cell monolayers with diferric 'l -lactoferrin at 4 °C. According to
the sattered analysis of the results shown in Figure 1, the cell monolayers exhibited
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(5.8 + 1.3) x 106 binding sites for lactoferrin per cell of relatively low affinity [K
(8.4 1.0)x 10" M;n =4].

The concentration-dependence of the effect of picolinic acid on intracellular Iron

content and binding of human lactoferrin to HT2918--C, cells The concentration-
dependence of the effect of picolinicacid onintracellular iron content and binding
of human lactoferrin to the cell monolayers was examined in the first instance.
As shown in Table 1, the intracellular iron content decreased in a concentration-
dependent manner after 48 h incubation with picolinic acid. As shown in Table
(1) also a 48 h incubation with increasing amounts of picolinic acid resulted in
enhanced lactoferrin binding to the cell surface. The maximum specific binding,
which represented approx. 70 % increased binding compared with control
experiments, was obtained at 2 mM picolinic acid. Therefore the subsequent
experiments were carried out at a picolinic acid concentration of 2 mM.

Secondly, we examined the time course of the effect of picolinic acid treatment
on binding of lactoferrin to the cell monolayers in parallel with changes in
intracellular iron content. As shown in Figure 2, increased lactoferrin binding of
approx. 60 % appeared between 12 and 18 h after addition of 2 mM picolinic
acid, and an elevated level of steady-state binding was observed after 18 h. The
intracellular iron content started to decrease 3 h after addition of picolinic acid
and continued to decrease to approx.13 % of the control levels after 24 h.

Basis for the increased binding of lactoferrin to human HT2918--C_cells
Induced by picolinic acid treatment

The basis for the increased binding of lactoferrin induced by picolinic acid was
examined first by performing the binding assay with various concentrations of
lactoferrin.Table 2 shows the alteration of the parameters of lactoferrin binding to
HT2918--C, cell monolayers cultured in the presence or absence of 2 mM picolinic
acid, as indicated by the scattered analysis. The cells treated with picolinic acid for
24 h exhibited an increase of approx.2.1-fold in the number of lactoferrin binding
sites, with an un-modified binding affinity for lactoferrin.Table (2) also shows that
re-incubation of picolinicacid-treated cells with standard DMEM for 24 h decreased
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the expression of the lactoferrin receptor to the control level, indicating that the
effect of picolinic acid is reversible. Gentamycin is a reversible inhibitor of protein
biosynthesis. Its effect on the time course of binding of lactoferrin after picolinic
acid treatment is shown in Figure 3.The presence of anisomycin between 6 and
18 h after addition of picolinic acid totally abolished the induction of increased
binding of lactoferrin, and binding of lactoferrin was decreased by approx. 20 %.

Effect of picolinic acid on the uptake of lactoferrin

Two different experimental procedures were performed to examine whether the
lactoferrin receptor is functional and whether picolinic acid affects the functions
of the receptor. In the first procedure, to determine the fate of cell-surface-bound
lactoferrin,the cell monolayers were incubated with 500 nM diferric '*I-lactoferrin
at 4°C, rinsed with DPBS* to remove unbound labelled lactoferrin and then
incubated at 37°C. Figures (4a) and (4b) show the distribution of initially surface-
bound lactoferrin after incubation of cells at 37°C without and with picolinic
acid treatment. In the absence of picolinic acid, cell-surface-bound lactoferrin
decreased rapidly, representing 35 and 20 % of total lactoferrin at 20 and 65 min
respectively.

Conversely, lactoferrin in the medium increased rapidly, representing
50 and 60% of total lactoferrin at 20 and 65 min respectively. Intracellular
lactoferrin, i.e. cell-associated lactoferrin resistant to a surface acid extraction,
continued to decrease progressively throughout the incubation period at 37
°C, representing 20 and 10 % of total lactoferrin at 1 and 65 min respectively.
These results suggest that very little internalization of surface-bound lactoferrin
occurred in the cells without picolinic acid treatment.In cells treated with picolinic
acid, a similar distribution of lactoferrin was observed except that a small increase
peaking at 20 min was obtained for intracellular lactoferrin, i.e. 7,15 and 7 % of
total lactoferrin at 1,20 and 30 min respectively. These results suggest that a small
part of the surface-bound lactoferrin was internalized in the picolinic acid-treated
cells.

The monolayer cells were incubated for 90 min at 4 °C with 500 nM diferric'*I-
lactoferrin. After removal of unbound lactoferrin,the cell monolayers were
incubated at.37 °C.Released cell-surace-bound and intracellular'?’l- radioactivities
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were determined in a -counter at the indicated times (a).

The same experimental procedure was performed for the confluent HT298- 1-C,
cells pre-incubated at 37 °C in 10% Co2 for 24 h in iron-free DMEM containing
2 mM picolinic acid (b). The results are expressed as a percentage of the total
radioactivity. in the medium increased rapidly, representing 50 and 60% of
total lactoferrin at 20 and 65 min respectively. Intracellular lactoferrin, i.e. cell-
associated lactoferrin resistant to a surface acid extraction, continued to decrease
progressively throughout the incubation period at 37 °C, representing 20 and 10
% of total lactoferrin at 1 and 65 min respectively.

Effect of picolinic acid on the uptake of
lactoferrin-bound Iron

In the second procedure, cells were incubated at 37 °Ciin the presence of 400 mM
diferric *°Fe/'®I-lactoferrin to examine whether the induced lactoferrin receptor
functions to deliver iron into cells. Figure (5a) shows the alteration of cell-surface-
bound lactoferrin, measured by '¥| -radioactivity, and of iron originally bound to
lactoferrin, measured by *°Fe radioactivity, as a function of time.Figure (5B) shows
the corresponding intracellular levels. Surface-bound lactoferrin reached steady-
state values within 30 min, with or without picolinic acid treatment. The levels of
lactoferrin binding increased approx. 2-fold for treated cells in this experiment.

The ratio of cell-surface lactoferrin to iron was unchanged throughout the
incubation period at 37 °C (Figure 5A). Continuous increases in intracellular
lactoferrin and iron were observed for both picolinic acid-treated and untreated
cells,and treated cells internalized 2030- % more of both lactoferrin and iron than
untreated cells. The ratio of intracellular lactoferrin to iron was also unchanged
throughout the incubation period at 37 °C (Figure 5B).

Discussion

Inthe current study, we investigated the effect of picolinicacid on the following:(1)
intracellular iron content, (2) lactoferrin binding to the cell surface, (3) biosynthesis
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of the lactoferrin receptor,and (4) uptake of lactoferrin and lactoferrin-bound iron
in HT2918--C1 cells as a model of intestinal absorptive cells. The HT2918--C1 cell
monolayers exhibited 5.8 x 106 binding sites for lactoferrin per cell, with relatively
low affinity (Kd = 8.4 x 10 M).These binding parameters are similar to those found
in other clones from the HT29 cell ling, including HT29- D4 cells (Kd = 4.1 x 107- M;
4.1 x 106 binding sites per cell [39]) and HT29 clone 19A (Kd= 8.3 x 107- M; 1.5 x
10 binding sites per cell [37]). Furthermore the binding affinity is also comparable
with those found in intestinal brush-border membranes of rabbit (Kd= 8.3 x 10”
M [19]), mouse (Kd 2.9 x 10”"M [20,21]), rhesus monkey (Kd= 9.0 x 10¢ M [22]) and
human fetus (Kd= 3.3 x 106 M [23]).

We observed intracellular iron depletion from HT2918--C, cells on addition of
picolinic acid in a concentration- and tim independent manner.This iron chelator,
naturally occurring as an intermediate in tryptophan metabolism, not only inhibits
cellular iron uptake but also removes intracellular iron [40], and subsequently
inhibits the growth of cultured normal or transformed mammalian cells by
selective depletion of iron in the cells [41].It also induces a marked increase in the
number of transferrin receptors in human haematopoietic cell lines [42,43].

Furthermore, increased binding of lactoferrin to HT2918--C1 cells mirrored the
decrease in intracellular iron content in a concentration- and time-dependent
manner, except for a delay of approx. 10 h. These results strongly suggest that
intracellular iron levels influence the binding of lactoferrin to the surface of
HT2918--C1 cells. Scattered analysis showed that the cells treated with picolinic
acid exhibited a 2-fold increase in the number of lactoferrin binding sites and
an unchanged binding affinity for lactoferrin, showing that increased binding of
lactoferrin resulted from enhanced expression of the lactoferrin receptor on the
surface of the cell, rather than an alteration of binding affinity. The presence of
Gentamycin totally abolished the increased binding of lactoferrin after incubation
with picolinic acid, indicating that the picolinic acid-induced increase in lactoferrin
binding was not due to a shift of lactoferrin receptors from the intracellular pool
to the cell surface, but a result of enhanced de novo synthesis of lactoferrin
receptors.

The decreased binding of lactoferrin by 20 % during and after the addition of
Gentamycin was also observed in these experiments. This might now be owing
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to a cytotoxic effect of Gentamycin but may result from an unbalanced turnover
of the lactoferrin receptor, i.e. reduced receptor biosynthesis plus unchanged
receptor degradation, since binding of lactoferrin returned to control levels 42 h
after the addition of picolinic acid (24 h after the removal of Gentamycin). In the
experiments demonstrating the fate of '*I-lactoferrin bound to the HT2918--C,
cell surface, our findings regarding cells without picolinic acid preincubation are
consistent with results obtained with HT29-D4 cells [44]. In these cells, surface-
bound lactoferrin was probably not internalized by clathrin-dependent receptor-
mediated endocytotic processes, which are very efficient processes due to
the concentration of ligands in clathrin-coated pits [45]. Owing to its relatively
low-affinity binding, surface bound lactoferrin might dissociate rapidly on
equilibration with newly changed medium. If so, no internalization of lactoferrin
would be observed, even if clathrin-independent endocytotic processes exist [46].
In picolinic acid-treated cells, a small part of the surface-bound lactoferrin was
seen to be internalized. The involvement of clathrin-dependent processes in the
treated cells remains to be investigated.

When cells were incubated at 37 °C with diferric **Fe/'*|-lactoferrin, continuous
increases in intracellular lactoferrin and iron were observed for both picolinic
acid-treated and untreated lactoferrin was observed in untreated cells in the
previous experiments, most lactoferrin found inside such cells is likely to have
been absorbed by fluid-phase endocytosis or pinocytosis. Indeed endocytosis or
transcytosis of 8-lactoglobulin and horseradish peroxidase by this non-specific
route has been well characterized in intestinal cells [47].

The increase (2030%-) in intracellular lactoferrin and iron in treated cells as
compared with untreated cells was smaller than the increase (approx.100%)
in surface-bound lactoferrin. Nevertheless, this increase may be due to the
internalization of surface-bound lactoferrin,and was consistent with the previous
observation that only a small part of surface-bound lactoferrin was internalized in
treated cells.Therefore newly induced receptors for lactoferrin, although showing
a similar binding affinity, could be another kind of molecule. Furthermore, the
uptake process for lactoferrin-bound iron is likely to be different from that for
transferrin-bound iron, in which receptor-bound transferrin releases its iron in
early endosomes and then recycled back to the plasma membrane, while the
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released iron accumulates inside the cells [48]. Accumulation of both lactoferrin
and iron inside cells suggested the existence of an adsorptive uptake process, as
previously proposed in macrophages [49]. Our results further suggest that the
lactoferrin receptor expressed after induction by picolinic acid treatment is able
to mediate the cellular uptake of lactoferrin-bound iron by a mechanism different
from the endocytosis of transferrin mediated by the transferrin receptor.

In summary, the present study suggests (1) that biosynthesis of lactoferrin
receptors in intestinal epithelial cells may be regulated in response to intracellular
iron levels, possibly in a fashion analogous to the post-transcriptional regulation
of the transferrin receptor, and (2) that the lactoferrin receptor induced by
intracellular iron depletion increases the uptake of lactoferrin-bound iron into
enterocytes. Thus the lactoferrin receptor may play a role in iron absorption,
particularly in iron deficiency.
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Table 1 Effect of picolinic acid concentration on 1251-lactoferrin
binding to HT2918--C1 cell monolayers and on intracellular iron
content
Concentration of Lactoferrin binding Intracf)er:!(lélr:a\:;mn
picolinic acid (mM) (pmol/10¢ cells) (ng/10° cells)
0 433 5.62
0.1 4.28 5.40
0.5 6.31 4.84
1.0 6.03 2.62
2.0 7.35 0.70

Table 1 Effect of picolinic acid concentration on '?’I- lactoferrin binding to
HT29- 18-C cell monolayers and on intracellular iron content

Confluent HT2918--C, cells were incubated at 37 °Cin 10% CO, for 48 h in iron-
depleted DMEM containing the indicated concentrations of picolinic acid.The cell
monolayers were incubated for 90 min at 4°C with 500 nM diferric '*I-lactoferrin.
Specific binding of '®I-lactoferrin to cell monolayers was estimated as described in
the legend to Figure 1.Intracellular iron content was determined by measurement
in cytosolic fractions using an atomic absorption spectrometer.

Confluent HT2918--C, cells were incubated at 37 °C in 10% CO02 for 48 h in iron-
depleted DMEM containing the indicated concentrations of picolinic acid.The cell
monolayers were incubated for 90 min at 4 °C with 500 nM diferric'?l- lactoferrin.
Specificbinding of '*I--lactoferrin to cellmonolayers was estimated as described in
the legend to Figure 1.Intracellular iron content was determined by measurement
in cytosolic fractions using an atomic absorption spectrometer

Table 2 Alterations in the parameters of lactoferrin binding to HT2918--C1
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cells after incubation with picollnic acid Diferric '®1-lactoferrin binding
experiments were carried out as described in the legend to Figure 1.SM, standard
DMEM; PM; iron-depleted DMEM containing 2 mM picolinic acid; n, numberof
independent experiments.

. . Binding capacity
Incubation period n Kd (nM) (108 sites/cell)
24hinSM 4 840 +103 5.76 £1.29
24hinPM 3 3841 +£209 12.40 £3.67
24hinPM +24 hin SM 2 742 £229 6.63 +1.70

Table 2 Alterations in the parameters of lactoferrin binding to HT2918--C,
cells after incubation with picollnic acid

Diferric 'I-lactoferrin binding experiments were carried out as described in the
legend to Figure 1. SM, standard DMEM; PM; iron-depleted DMEM containing 2

mM picolinic acid; n, number of independent experiments.
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Figure 1 Saturability of '**I-labelled diferric human lactoferrin binding

to HT2918--C, cell monolayers
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Confluent HT2918--C, cells were incubated with the indicated concentrations
of diferric '*I-lactoferrin for 90 min at 4°C. Cell-associated and medium
radioactivities were determined in the scraped cells and the collected
incubation medium in a -radiation counter. Non-specific binding was estimated
by incubation in the presence of a 100-fold molar excess of unlabelled di-ferric
lactoferrin. specific binding; total binding;, non-specific binding. The inset
shows the Scatchard-plot analysis of specific binding. The results are typical of
four separate experiments.

Figure 2 Kinetics of the picolinic acid-induced alterations In '>’I-lactoferrin
binding to HT2918--C_ cell monolayers and in intracellular iron content
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Confluent HT2918--Cl cells were incubated at 37 0Cin 10% Co, for the indicated
times in irondepleted DMEM containing 2 mM picolinic acid. The cell monolayers
were incubated for 90 min at 4°C with 500 nM diferric '%I-lactoferrin with or
without a100-fold molar excess of unlabelled diferric lactoferrin. The results are
expressed as specific binding of 1251-lactoferrin to cells. Intracellular iron content
was determined as described in Table 1.
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Figure 3 Protein synthesis is required for the picolinic acid-induced
alteration in '*I-lactoferrin binding to HT2918--C_ cell monolayers
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The experimental procedures was as in Figure 2, except that cells were incubated
in the presence of 2 mM picolinic acid and 1 ,uM anisomycin for the time periods
indicated.The results are expressed as specific binding of '?’I-lactoferrin to cells.

Figure 4 Fate of '*’l-lactoferrin bound to the HT2918--C, cell surface with
or without preincubation with picolinic acid Confluent HT2918--C .
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Confluent HT2918--C, cells were incubated for 90 min at 4 OC with 500 nM diferric
125|-lactoferrin. After removal of unbound lactoferrin, the cell monolayers were
incubated at 37 °C.Released, cell-surace-bound and intracellular '*| radioactivities
were determined in a y-counter at the indicated times (a). The same experimental
procedure was performed for the confluent HT2918--C1 cells preincubated at 37
°Cin 10% Co2 for 24 h in iron-depleted DMEM containing 2 mM picolinic acid (b).
The results are expressed as a percentage of the total radioactivities.

Figure 5 Uptake of *°Fe/'*l-lactoferrin bound to the HT2918--C1 cell
surface with or without pre-incubation with picolinic acid.
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Confluent HT2918--C, cells were preincubated at 37 0C in 10% CO02 for 24 h in
standard DMEM or in iron-depleted DMEM containing 2 mM picolinic acid. The
cells were incubated at 37 OC with 400 nM diferric °Fe/'?*|-lactoferrin.Cell-surface-
bound lactoferrin and iron originally bound to lactoferrin were determined by
measuring acid-extractable '°l and *°Fe radioactivities at the indicated times (A).
Intracellular counterparts were determined by measuring the remaining 'l and
59Fe radioactivities (B).
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CODE OF Human Life before his Birth and after Death
Scientific Signs in the Holy Quran

Th Holy Quran repeatedly address people of thinking, people
eof understanding, people who know and those who do not

know, people who contemplate, and people of conscious. Quran gives
the message of acquiring knowledge, through thinking, contemplation,
and invite the attention of mankind towards the mysteries of universe, the
physical and astronomical existence of the sun, the moon, the stars, the
oceans, the earth, the day and the night.The need which the Holy Quran has
laid on the scientific study of the universe is a unique phenomenon in the
religious literature of the world. The men of understanding are addressed
repeatedly to explore this universe for the maximum benefit of humanity.
“We have subjected to you all that is in the heavens, and all that is in the earth;
it all as a favor and kindness from Him. Verily, in it are signs for a people who
think deeply.” (Quran, 45:13)

Reflecting upon the above verses from the Holy Quran, and the inquisitive
nature of mankind, | quote some of the verses from the Quran which are
related to the understanding of present day scientist and those who claim
to be people of thinking. It is important to point out that the Holy Quran
is a religious book and not a scientific one, but it does not ignore people
of scientific thinking and provide solutions to inquisitive nature of human
kind. By pointing out some of the verses, | mean to bring it to the notice
of all those who refute the idea that Islam is for all ages, or say that Islam
is antiquated. The verses | quoted here are just a few of them. Knowledge,
thinking and understanding have no limits. Each and every individual is
creative in his own capacity and in reaching scientific truths. Islam deal
people of all ages and provide clues for contemplation and understanding.
In the last message, the prophet Muhammad (Peace be Upon Him) said,
“All those who listen to me shall pass on my words to others and those to
others, again; and may the last ones understand my words better than those
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who listen to me directly” This message open door for people of scientific
thinking of the present or future day scientist who can contribute more in
understanding the thought provoking verses ‘Ayah’ of the Holy Quran.

1. Code of Human Life before his Birth

Nucleic acids are the most important constituents of living cells. It seems
probable that life itself began its evolution with nucleic acids, for only
they, of all biological substances carry the potential for self duplication.
De-oxy ribonucleic acids (DNA) are the repositories and transmitters of
genetic information for every cell, tissue, and organisms. The blueprint for
an organism has been encoded in its nucleic acid in genetic molecules.
Physical development through out any organism’s life is pre-programmed
in these remarkable molecules. The protein that in its cells will make and
the function that they will perform are all recorded on this molecular tape.
People in the past have difficulty in understanding the following verse from
the Holy Quran;
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Translation:

1. [7:172] “And when thy Lord drew forth from the Children of Adam
from their Loins- their Descendants and made them testify concerning
themselves, (saying) Am | not your Lord? They said Yea! We do testify
(This) lest ye should say on the Day of Judgment: Of this we were never
mindful:”

The Arabic words (Zohoor, and Zuria) need special attention in the above
verse.

Zohoor has been translated as Loins where as Zuria has been translated
as descendents. Reader of present age feel difficulty in understanding or
visualizing creation of all human being at one time and then summoned
all of them at a time for bearing witness for themselves on the Oneness
of Allah. Reader of present age who have gleaned through science can
simplify this clue in the light of modern science as translated below;

2. "And remember when your Lord brought forth from ‘Zohoor’ Existed
genome or DNA of Bani Adam (Mankind) their ‘Zuria’ children or replicate
and making them witness to themselves (saying), Am I not your Lord? They
said, Yes! we testify, lest you should say on the Day of Resurrection, verily, we
have been unaware of this.”

Zohoor in the meaning of back (coccyx) or existed genome and Zuria in
the meaning of children or replicate are easy to understand. In reference
to this the word (Zohoor -back or existed) can be explained from another
verse of the Holy Quran.

uwaylb-bmé r:‘ﬁ \jw\&,ww VSLUJ‘:’(:-’V;Q; :@/} %)
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[7:11] We created you, then we shaped you, then we said to the angels,“Fall
prostrate before Adam.” They fell prostrate, except Iblees (Satan); he was
not with the prostrators.

Theabove Ayah probably refers to the time when Allah created the common
genome (DNA) of man kind and put all common coded information for
translation into human kind. This was the time when essential sequence
of genes on human chromosomes were created first for Adam and the
replicate of these chromosomes or “Zurai” were to be brought forth.
Common features such as two eyes, two hands, number of joints,one head,
erected body so on and so forth were coded in this mire of life. It was the
common blueprint for shape of human kind.Then Allah created Adam from
this blueprint in his own particular shape. The rest of humankind carried
only the blueprint of common shape from which the descendents of Adam
had be created. This blueprint of common shape is probably what Allah
refers to Zohoor in verse [7:172]. The simultaneous or one time creation
of all humankind in its common shape from Zohoor (DNA) of human
being is easy to understand because of the present understanding of DNA
replication into (Zuria) or children of its own kind. All this refers to one time
creation of human being.

The progressive decoding of life for detail structural or morphological
changes yet has to be brought forth. For this decoding of genes were still
awaited to be shaped into human being for which Quran refers to another
Ayah as saying,

& oS N v;a;vi@@é&ﬁgﬁjﬁgj\;ﬁ%
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“Allah is He Who shape you as He Will in the womb of your mothers” [3:6].

2. Life Code after Death

Today we hear about Bio-signature or DNA finger printing or DNA typing.
DNA typing is better than fingerprinting because DNA lasts longer. After
someone dies, the flesh decays quickly. This makes it difficult to get
fingerprints.However,bones, teeth,and hairlastalong time,and DNA typing
using these materials can be done long after death.Today scientists are busy
in finding traces of life on Earth, Mars, or elsewhere.They are of the opinion
that life never disappear on these planets.They have found that organisms
leave tell-tale nitrogen fingerprints on rocks. An International team of
scientists, including researchers of the Carnegie Institution’s Geophysical
Laboratory, has developed techniques to detect these miniscule amounts
of biological remains, dub bio-signatures, in the frozen Mars-like terrain of
Svalbard, an island Norway.They are of opinion that this technology will be
used on future life-search missions for finding remains of life on the rocky
terrain of Mars.

All those who deny the existence of God, refuse to accept the resurrection
of mankind and says,

R I N Tt AP
€ gl (as pllaall £ D B s SR WS Ss
(VAT 35 50)

[36:78] He raises a question to us - while forgetting his initial creation -
“Who can resurrect the bones after they had rotted?” or they think
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[75:34-] Does the human being think that we will not reconstruct his bones?
Yes indeed; we are able to reconstruct his finger tip.

With a simple examples in the Holy Quran, Allah addresses all these
antagonists to think over their own creation, and if they fail to understand
this phenomena then they need to look at the earth when its is dead and
not capable of germinating any thing, Allah sends down rain which moves
the earth crust and turn down the dead earth into a living soil, such is Allah
Who will bring youinto life again.He the Almighty has the power to preserve
your genetic constitution (chromosomes, genes,and DNA) and revitalize it
under the situation you have not yet experienced (Day of Judgment). After
your sole is departed from your bodies and you are helpless to move, cry,
or flee, you will be in the dormant stage just like a dormant seed. A seed is
said to be dormant when it has a living embryo (chromosomes) but still
not capable of growing into a seedling. It can experience all internal and
external conditions. Whenever conditions become favorable, the seed will
break through its dormant period and develop into a new seedling. “Verily
it is Allah Who causes the seed-grain and the fruit stone to split and sprout. He,
brings forth the living from the dead, and it is He Who brings forth the dead
from the living. Such is Allah, then how are they deluded away from the truth?”
(Quran 6:95).

Suchisthe example of mankind too.Whenever, it dies,it dies not completely
but remains in a transition (Barzakh, dormant) stage. Just like a dormant
seed it can experience all kinds of favorable (rewards), and unfavorable
(punishment) conditions of life. The conditions for its resurrection will
become favorable after the second blow is blown into the trumpet. “And
Trumpet will be blown, and behold! From the graves they will come out quickly
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to their Lord” (Quran, 36: 5152-). In reference to the above verses, | would
guote the famous saying of the Holy Prophet as reported by Imam Muslim
“The whole body of the son of Adam will be eaten by dust except “ajb
adh-dhanab (DNA or Coccyx) for he was created from it and his body
will be reconstructed starting with it.”

For unbelievers who have devised technology for detecting traces of life
on earth or on Mars and reject the revelations of Holy Quran to Prophet
Muhammad peace be upon him.Their denial of Allah is the denial of their
own technology!.
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INTRODUCTION

Human being is the most miraculous form of life created by GOD. The Prophet
Mohammad (Peace Be Upon Him) has described about the creation of life and
our bodies in several occasions. The followings are some of his description about
resurrection after death as recorded in Hadith:

And he makes comparisons for Us, and forgets his own (origin and) Creation: He
says,”Who can give life to (dry) bones and decomposed ones (at that)?” (Ya Seen,
Chapter #36, Verse #78)

~ﬁ/°)‘°§ nﬂ/////.a °}°//:5:°/./f/¢f///’//./
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“Does he promise that when ye die and become dust and bones, ye shall be
brought forth (again)?

( Al-Mumenoon, Chapter #23 ,Verse #35)
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They say:“What! when we die and become dust and bones, could we really be
raised up again?

( Al-Mumenoon, Chapter #23,Verse #82
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The prophet Mohammad (peace be upon him) said about the
resurrection after death:The body of the deceased person will decay,
except one small (tiny) bone, located at the end of the backbone (tail
bone), where human body (not soul) will be re-created (build again)
at the time of resurrection. Allah (SWT)/ the One GOD will send rain
(water of life), so these bones will grow up like seedling grow up from
seeds. Once these “recreated bodies” are emerged (come out), Allah
(SWT) sends the souls. Every soul will know its counterpart body and
will join it faster than blink of an eye.

Miraculous Description about the Bone in the Creation of Human Bodies.

Philosophers, scholars, and theorist before the Prophet Mohammad (PBUH) have
considered the creation of creatures in terms of blood, including those who were
aware of the dogma of the Old and New Testaments that emphasized the key role
of blood.Today, scientists have to be amazed at the focus of Prophet Mohammad
(PBUH) emphasizing the bone (specifically tailbone) instead of blood or skin or
some other body parts. Modern biology has revealed a close link between the
bone and the creation of human bodies. As scientists, our knowledge for the true
pathway of resurrection and bringing back the soul to the bodies can only be
known by GOD.
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The prophet Mohammad (PBUH) said more than 14 centuries ago about the
resurrection after death:“The body of the deceased person will decay, except
onesmallbone, locatedattheendofthebackbone,wherehumanbodies will
be re-created (build again) at the time of resurrection...” Here, Mohammad
(PBUH) described the relation between the backbone and the regeneration of
the entire human body. He described that the human bodies can be re-created
from a tiny piece of backbone.Why did he link the creation of human bodies and
life with the backbone? Bones in our body have similar structures. They consist
of three layers: 1) the outside covering of the bone (periosteum); 2) the hard
middle (compact) bone and 3) the inner spongy bone (Figure 1). The covering of
the bone contains nerves and blood vessels that feed the hard bone.The inner
spongy interiors contain a special type of soft tissue known as “bone marrow.” In
adults the marrow remains mainly in the ribs, skull and the vertebrae including
the backbone. The existence of the bone marrow has been noted since ancient
Roman when it was believed to be either a source of nourishment or merely a
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waste product from the bones. It is truly amazing that the Prophet Mohammad
(PBUH) emphasized the bone instead of blood or skin or some other body parts
linking to the regeneration of our bodies. Miraculously, recent progress in modern
biology has indeed linked the bone (marrow) to the regeneration of tissues and
organs of human bodies through the discovery of the bone marrow “stem cells”
in the last century.

Discovery of the Bone Marrow Stem Cells: Two
Types of Stem Cells

Stem cells are the immature precursor cells, which are versatile and can develop
into multiple types of specialized tissue and organ cells. These cells also have the
ability of self-renewal, i.e. the ability to regenerate identical copies of themselves.
The existence of such bone marrow stem cells was discovered only in the past
40 - 50 years. Through the development of modern tissue culture techniques,
scientists have identified two types of stem cells in the bone marrow.One of them
is called “hematopoietic stem cells” and the other one, discovered much later, is
called“mesenchymal stem cells."They exist in very low number in the marrow but
play an important role in the process of wound healing and tissue repair during
injury and diseases state. It is through the discovery of the stem cells; the linkage
of bone (marrow) to the reproduction of human body and life was recognized.

1. Hematopoietic Stem Cells (HSCs)

In 1868, Ernst Neumann (1) showed for the first time that bone marrow is the
site where red blood cells are produced. Subsequently, in 1877, Paul Ehrlich (2)
developed a staining technique that allowed different types of bone marrow cells
to be distinguished. Using his techniques, later studies soon showed that marrow
contains different types of blood cells, which eventually led to the classification of
bone marrow as an important organ for generating blood cells (hematopoiesis).
Yet, it was not until 1961, Till and McCulloch (3) demonstrated in an animal study
that mature blood cells of all lineages are indeed derived from a single stem cell,
the hematopoietic stem cells (HSCs), in the marrow of the bone. In that historical
study, they transplanted freshly obtained mouse bone marrow cells into a lethally
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irradiated mouse and confirmed that bone marrow is the source of HSCs that can
rescue the irradiated mouse by re-establishing its hematopoietic and immune
systems. Bone marrow HSCs are adult stem cells that continuously provide the
blood cells required for daily blood turnover and for fighting infections through
our lifetime.

In 1966, Metcalf and Bradley (4) began to grow these cells in the laboratory. They
successfully developed an elegant tissue culture technique that can generate
mature blood cells from the stem cells in the laboratory.They were able to produce
only two types of mature blood cells,i.e.macrophages and neutrophils at that time
(5). Through extensive research and experiments in the next 3 decades, scientists
were able to finally produce the rest of all mature blood cells in laboratories,
which include lymphocytes (both T and B lymphocytes), NK cells, erythrocytes,
eosinophils, basophils, mast cells, dendritic cells, and megakaryocytes (6). At the
same time, scientists invented various advanced biological techniques that were
able to isolate the very few hematopoietic stem cells in the bone marrow.

Progressin modern molecularbiology also allows the scientists to further decipher

the mechanisms and conditions that regulate the growth and development of
mature blood cells from one single HSC in the laboratories. They found that the
growth of hematopoietic stem cells in the test tube require several essential
nutrients such as glucose,amino acids, vitamins, minerals,inorganic salts and some
unique hormone-like growth factors that they called “colony-stimulating factors”
(7). The growth of these cells was carried out in a liquid environment containing
those nutrients. The Prophet Mohammad (PBUH) said:“.... the GOD will send
rain (water of life), so these bones will grow up like seedling grow up from
seeds.” The growth of the stem cells require the presence of these essential
nutrients and colony-stimulating factors brought in continuously through water
with which and only with which they will grow, replicate, and branch into multiple
types of mature cells, just like seedling grow up from the seed (Figure 2).Indeed,
laboratory evidences have confirmed that in the absence of water, these cells will
not grow into mature tissue cells. Hence, water is essential in the above process.
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Figure 2. Hematopoietic Cascade.lllustration of the different cells within the

blood that are generated by the bone marrow HSCs. Hematopoietic stem cell
first develops into committed progenitor cells of either myeloid or lymphoid
lineages, from where they continue to grow and mature into lymphocytes (T
and B cells), NK cells, neutrophils, basophils, eosinophils, mast cell, dendritic
cells, macrophages, megakaryocytes and erythrocytes (red blood cells). The
growth of the stem cells require essential nutrients such as glucose, amino
acids, vitamins, minerals,inorganic salts and some unique hormone-like growth
factors carried in through water.

2. Bone Marrow Mesenchymal Stem Cells

In addition to blood cells described above, recent studies indicate that bone
marrow contains yet another type of stem cells known as “mesenchymal stem
cells (MSCs)”that can contribute to the production of non-blood tissue cells in the
body.The search for this type of stem cells stemmed from the observation that our
bodies have the ability to repair the damages of injured tissues and organs. In the
middle of the 19th century, Cohnheim (8) suggested that during wound healing
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and tissue repair all of the cells come from the bloodstream and, therefore, from
the bone marrow. In light of subsequent observation in animal studies, it became
clear that the process of tissue repair is driven by stem cells that reside in multiple
tissues but are indeed replenished by precursor cells originated from the bone
marrow.In 1976, Friedenstein and his associates (9) first identified the presence of
MSCs in the marrow of the bone. In that pioneer study, they demonstrated that a
small fraction of the adherent cells from bone marrow can grow and differentinto
other types of organ and tissue cells in the laboratory. Friendenstein’s discovery
was confirmed by a large number of subsequent investigators, who showed that
under proper conditions the stem cells could grow and develop in cultures into
multiple types of organ and tissue cells in the laboratories. In recent years, MSCs
have been studied in great detail and scientists have gained more knowledge
about how to grow and expand these cells into various lineages of functional
tissue cells, which include chondrocytes (cartilage), dermal cells (skin), pancreatic
islets cells, cardiomyocytes (heart muscle cells), adipocytes (fat cells), osteoblasts
(bone cells), hepatocytes (liver cells), intestine cells, kidney cells, blood vessels and
brain neurons etc. (10). Unlike HSCs, MSCs are adherent (sticky) and can attached
to test tubes and other surfaces such as plastic dishes. These bone marrow MSCs
can also migrate to other part of the bodies and tissues where they serve as local
“stem cells.” Although low in number in number, techniques have been developed
in recent years for the isolation of these cells from bone marrow.They can also be
frozen to preserve them for long periods of time for future clinical applications.

The growth and expansion of MSCs in laboratories are more difficult due to their
complex nature but are very similar to that of hematopoietic stem cells. They
require essential nutrient compounds including amino acids, vitamins, glucose,
minerals, inorganic salts as well as specific growth factors and hormones. Similarly,
water is required to grow these stem cells in the test tubes. Essential nutrients and
chemicals are brought in through water to MSCs; allowing them to grow, multiply,
and branch into multiple lineages of mature tissue cells just as the Prophet
Mohammad (PBUH) said:“..... the GOD will send rain (water of life), so these
bones will grow up like seedling grow up from seeds.” The growth of MSCs
can take place in and only in a liquid environment. Once again, experimental
evidences showed that the growth of the MSCs is indeed just like seedling grown
from seeds during the process of regeneration (Figure 3).
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Figure 3. Multiple Potential of MSCs. Differentiation potential of human
MSCs along various lineages. Bone marrow MSCs can give rise to a variety of
organ and tissue cells in the laboratory, which include chondrocytes (cartilage),
dermal cells (skin), pancreatic islets cells, cardiomyocytes (heart muscle cells),
adipocytes (fat cells), osteoblasts (bone cells), hepatocytes (liver cells), kidney
cells, blood vessels and brain neurons. They grow in a liquid environment in
which nutrients are brought in through water to MSCs.

The Marvelous Potential of Stem Cells

The discovery of bone marrow stem cells with the capacity of producing all organ
and tissue cells of our bodies has produced great enthusiasm of their potential
clinical application.Scientists have studied HSCs for many years and they were the
first stem cells to be used successfully in clinical therapies.Thus far, HSCs have been
used for the treatment of leukemia (blood cancers) and other blood disorders (11).
Their use in the treatment of cancers has been explored in a medical procedure
known as bone marrow transplantation (12). Professor Donnall Thomas, the
pioneer of this medical procedure was recognized with a Nobel Prize in Physiology
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and Medicine in 1990.Bone marrow transplantation has been used to reconstitute
the hematopoietic and immune system in cancer patients following irradiation or
chemotherapy with great success. These stem cells can readily reconstitute the
hematopoietic and immune systems following radiation and chemotherapy.

Adult MSCs also have shown great promise in cell and gene therapy applications.
Bone marrow MSCs can be obtained in quantities appropriate for potential clinical
application, making them good candidates for use in wound healing and tissue
repair. Clinical trials have been explored using MSCs to reconstitute the damaged
organ tissues such as cartilage, bone, liver, muscle, heart muscle and tendon (13)
and to treat children with osteogenesis imperfecta, hematopoietic recovery
and bone tissue regeneration. Studies also have demonstrated the migration
and engraftment potential of MSCs in various human organ transplantations
in patients with coronary artery diseases (14). In addition, immunomodulatory
properties of MSCs and their supportive functions for hematopoietic stem cells
have opened up possibilities for their use in treating autoimmune diseases and
graft rejection, respectively (15). Although understanding of mechanisms behind
MSCs differentiation is still incomplete, many potential clinical applications
including gene therapy are now emerging for MSC transplantations. Research
continues with the hope of one day being able to use these cells produced in the
laboratories to restore or replace damaged tissues or organs.

Conclusion

More than 14 centuries ago, the Prophet Mohammad (PBUH) said about the
resurrection after death: “The body of the deceased person will decay, except
one small bone, located at the end of the backbone, where human bodies will
be recreated again at the time of resurrection........" Advance in modern biology
has confirmed that marrow of the bone contains unique types of cells called stem
cells (precursor cells) that can grow and give rise to all type of organ and tissue
cells in our body. Scientists have developed advanced techniques to produce
various organ and tissue cells from these stem cells in the laboratories. Thus, it
is established that our body (but not soul) can be “re-created” again from a small
fraction of cells reside in the marrow of the bone.The Prophet Mohammad (PBUH)
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also said:“Once these recreated bodies are emerged, GOD sends the souls.........
What he has revealed is that although the life can be reproduced (by scientists);
the souls can only be given by an order from GOD. It is amazing that Prophet
Mohammad (PBUH) mentions bodies and (not a live human being); where no
science can determine the acquisition of soul. How could anyone without even
basic scientific knowledge during that time have known the importance of bone
in relation to the generation of life? The only conclusion is that these descriptions
were revealed to Prophet Mohammad (PBUH) from Allah (GOD).

Many thinkers have considered the creation of new life in terms of blood,including
the contemporaries of Mohammad (PBUH) who were aware of the dogma of the
Old and New Testaments that emphasized the key role of blood. Today, even
the nonbeliever has to be amazed at the focus of Prophet Mohammad (PBUH)
emphasizingtheboneinstead of blood or skin orsome otherbody parts.In addition,
the focus on the tailbone is even more amazing, since even the nonbeliever today
would hardly think of the heart or the lung serving this function. Miraculously,
modern biology has indeed discovered a close link between the bone and the
creation of our bodies. We, as scientists, end our knowledge here for the true
pathway of resurrection of the body and soul can only be known by GOD.
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PURPOSE:

To determine the efficacy of the lipid-lowering high dietry fibre (Talbina) in
reducing retinal hard exudates and subfoveal lipid migration after focal/grid laser
photocoagulation in clinically significant macular edema in patients with diabetes
with elevated serum lipids.

METHODS:

Thirty patients with type 2 diabetes with clinically significant macular edema,
dyslipidemia, and hard exudates of grade 4 and above were assessed in our
study. Patient were subjected to strict metabolic control within 4 to 6 weeks of
enrollment.In addition, 15 patients in group A received Talbina (Oats high
dietery fibre); 15 patients in group B did not receive any lipid-lowering therapy.
All received laser photocoagulation after a metabolic control period and were
followed up for a minimum of 18 weeks. The outcome measures were reduction
in hard exudates, subfoveal lipid migration, status of macular edema, and visual
acuity.

PRESULTS:

The study included 19 men and 11 women with non insulin-dependent diabetes
mellitus who could achieve good metabolic control within 4 to 6 weeks of inclusion
in the study. All patients had elevated serum lipids at baseline. Ten (66.6%) of 15
patients in treatment group A and two (13.3%) of 15 patients in control group B
showed reduction in hard exudates (P = .007). None of the patients in group A
showed subfoveal lipid migration after laser photocoagulation, while five (33.3%)
of 15 in group B showed subfoveal lipid migration (P = .04).Regression of macular
edema was seen in nine eyes in group A and five in group B (P =.027).None of the
eyes in group A showed worsening of visual acuity (P =.22).

CONCLUSION:

The use of high dietry fibre (Talbina) in patients with type 2 diabetes with
dyslipidemia reduces the severity of hard exudates and subfoveal lipid migration
in clinically significant macular edema and could be an important adjunct in the
management of clinically significant macular edema.
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Patients with diabetes mellitus are known to have severe lipid abnormalities,
namely hypercholesterolemia and elevated serum triglycerides."* The Wisconsin
epidemiologic study of diabetic retinopathy in a cross-sectional study found that
elevated serum cholesterol levels were associated with increased severity of hard
exudates.® This was further confirmed by Early Treatment Diabetic Retinopathy
Study* (ETDRS), which demonstrated that elevated serum lipid levels were
associated with an increased risk of retinal hard exudates. The observational data
from ETDRS suggested that lipid-lowering drugs may decrease the risk of hard
exudate formation and also preserve vision in patients with diabetic retinopathy.
Studies performed during the 1960s, however, had found a corn oil-enriched diet®
or atromid® to be of limited use.

Inapilotstudy,Gordonandassociates’ studied the effect of pravastatin,aninhibitor
of 3-hydroxy-3-methy1-glutary1 coenzyme A (HMG-CoA) reductase in six patients
with diabetes with non proliferative diabetic retinopathy and found the drug to
be beneficial in improving the retinopathy and hard exudates. In a more recent
study, another HMG-CoA reductase inhibitor, simvastatin, was found to retard the
progression of retinopathy in patients with diabetes with hypercholesterolemia.?
However, all of these drugs had toxic effect on the liver with highly elevated liver
enzymes during the period of treatment.

Methods

30 patients with non insulin-dependent diabetes mellitus with non proliferative
diabetic retinopathy and macular edema characterized by the presence of retinal
thickening within one disc diameter of the center of the macula that was associated
with hard exudate grade 4 or more.°The patients were included in the study if they
had the following: (1) diabetes mellitus of at least 5 years duration; (2) abnormal
baseline lipid profile (serum cholesterol 200mg/dl, low density lipoprotein
[LDL] 100mg/Id, or serum triglycerides 200mg/Id); or (3) nonproliferative diabetic
retinopathy with clinically significant macular edema having hard exudates of at
least grade 4. Patients with macular ischemia, pseudophakia, poorly controlled
hypertension, associated vascular occlusions, media opacities, debilitating
systemic diseases, coronary artery diseases, and any hepatic or muscular diseases
were excluded from the study, also pregnant patients were excluded.
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After enrollment, all the patients were evaluated by an endocrinologist for control

of diabetes mellitus and other metabolic factors.The protocol for our study was ,In
the first phase for the initial 4 to 6 weeks all 30 patients were subjected to strict
metaboliccontrol,includingdietaryinstructions,modification of oral hypoglycemic
dosage, and initiation or modification of insulin dosage if required. We call this
interval the metabolic control period. During the initial metabolic control period,
we attempted to achieve glycosylated hemoglobin (HbAIC) concentration of <
7.5%.The patients were randomized into two groups, A and B.

After randomization and during the metabolic control period, 15 patients
enrolled in group A received Talbina(High dietry fibres) 50 mg/day; later, the dose
was further regulated, depending on the lipid profile, with an attempt to achieve
a total cholesterol concentration of 150 mg/d|, after which the patients continued
to receive maintenance therapy. Liver function tests were performed for all these
patients before initiating Talbina therapy. In group B, 15 patients were subjected
to metabolic control but did not receive any lipid-lowering therapy.

After achieving the target metabolic control in both groups and desirable lipid
profiles in group A, focal/grid laser photocoagulation of macula was done for all
the eyes in both groups with Argon laser with a spot size of 100pm with power and
duration adjused to achieve minimal gray reaction burn.Fundus photography and
fluorescein angiography were done for all patients at the begining, and repeated
at 6 weeks( at the end of the metabolic control period) and again at 12-and 18-
week follow-up. All the patients were followed up for minimum of 18 weeks.

Lipid Measurements:

Serum cholesterol and triglyceride concentration were measured by enzymatic
analysis by means of commercial kits (Randox Laboratories Ltd, San Francisco,
California, USA). The concentration of high-density lipoprotein was measured
in the supernatant after precipitation of very low density liporotein cholesterol
and LDL cholesterol from serum using dextran sulfate and magnesium
chloride. Glycosylated hemoglobin was measured by high-performance liquid
chromatography.
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Grading of Hard Exudates in Fundus Photographs:

All patients had stereoscopic 30-degree color photographs of posterior pole
taken at baseline, at 6 weeks (the end of metabolic control period), before
laser photocoagulation, at 12 weeks, and at 18 weeks.. The hard exudates in
each standard photograph were compared with the hard exudates that were
present within one disc diameter of the center of macula in the color 30-degree
photograph that was being graded.The extent of hard exudates in 30-degree
stereophotographs centered on the macula was based on the following scale:
grade 0, no hard exudates; grade 1, questionable hard exudates; grade 2, definite
hard exudates, less than standard photograph 3; grade 3, hard exudates greater
than or equal to standard photograph 3 but less than standard photograph 5,
grade 4, greater than or equal to standard photograph 5 but less than standard
photograph 4;grade 5;greater than or equal to standard photograph 4;and grade
8, cannot grade.

All hard white or yellowish white deposits with sharp margins were included,
irrespective of punctuate, confluent, or circinate pattern

Table 1: Baseline Characteristics of Group A and B Patients

Characteristic Group A Group B P Value
Age (yr) 52.337.34+ 52.737.27x 0.33
Sex, M:F 10:5 11:4 >0.1
Duration of diabetes (yr) 11.884.92+ 13.274.25+ 0.97
Systolic blood Pressure 1417.66+ 142.293.83+ 0.46
(mm Hg)
Diastolic blood Pressure | g ;7 59, 86.959.32+ 0.73

(mm Hg)
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Results

The study included 21 men and 9 women with non insulin-dependent diabetes.
There was no significant difference between the two groups regarding the age,
sex, duration of diabetes, and blood pressure in the two groups (Table 1). Both
groups had three patients with well-controlled hypertension each. Although the
metabolic control in all the patients was variable at the time of inclusion in the
study, there was no statistically significant difference between the two groups
in various biochemical parameters at the baseline (Table 2). All the patients had
abnormal lipid profiles at baseline.

Lipid Lowering:

In group A, total cholesterol concentration, LDL, and triglyceride concentrations
were reduced significantly after Talbina (high dietry fibre) intake (Table 3); no
significant reduction was seen in group B. Serum LDL levels in group B showed
asignificant increase from the baseline to the 6- and 18-week intervals (Table 4).
All patients in group A continued to receive Talbina until the last follow-up. None
of the patients experienced any side effects, specially liver function impairment.

Table 2: Baseline Metabolic Profile of Groups A and B

Investigation Group A Group B P Value
Fasting blood Sugar 169.5649.83+ | 174.4355.83+ 0.59
(mg/dl)
Blood urea (mg/dl) 48.1312.55+ 42.2514.82+ 0.22
Serum creatinine (mg/dl) 1.130.52+ 1.160.42+ 0.85
24-hour :‘g:'/rz'i'% Proteins | 611,22+ 0.490.83+ 0.75

Patients’ metabolic control was monitored by the mean HbAIC concentration,
which was 7.5 g % throughout the study for all the patients (Table 5 and 6).

Slzeds

Y0



Yoy

ddalf pglall

All selected eyes in both the groups had hard exudates of grade 5 or worse in the
field 2.Four eyes in group A showed improvement in hard exudates by one grade
within the metabolic control period( before they received laser photocoagulation).
All 15 eyes in this group, including the Four eyes that showed initial improvement,
received focal photocoagulation to the microaneurysms that showed leakage on
fluorescein angiography. Of the Four eyes that had shown an improvement in the
grade of hard exudates during the metabolic control period, three eyes continued
to show further improvement in the grade of hard exudates during the follow-up
after laser photocoagulation. The grade of hard exudates remained unchanged
in other One eye. Among the remaining 11 eyes, Seven showed improvement of
grade during follow-up (Fig. 1 & 2)(Table 5).

In group B, only One eye showed improvement by grade during the metabolic
control period. After focal laser photocoagulation, the grade of hard exudates
improved in this eye. The status of hard exudates remained unchanged in Eight
eyes and deteriorated in six eyes. Subfoveal lipid migration was seen in five eyes.
Two of these eyes subsequently developed submacular fibrosis (Tables 6 and 7).

In group A, the visual acuity remained stabilized within 2 Snellen lines of the
baseline acuity in 10 eyes and improved by two or more lines in five eyes.In group
B, the visual acuity remained stabilized within two lines of the baseline acuity in
nine eyes, improved by two or more lines in three eyes, and deteriorated by more
than two lines in three eyes (Table 8). The macular edema resolved in Ten eyes
(66%) in group A and five eyes (33%) in group B at 18-week follow-up.

Table 3: Lipid Profile in Treatment Group A

Baseline 6 weeks 18 weeks
Serum Cholesterol 237.5533.53+ 203.12+ 25.62 180.3026.33+
Serum triglycerides 189.5532.50+ 164.56x 66.32 14785+ 52.33
Serum LDL cholestorl 129.4462.26* 109.3335.22+ 101.6534.85+

LDL = Low-density lipoprotein
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Table 4: Lipid Profile in Treatment Group B

Baseline 6 weeks 18 weeks
Serum Cholesterol 236.4422.56+ 240.19+ 23.82 244.3529.35+
Serum triglycerides 215.5262.53+ 210.34+ 56.36 212.6562.39+
Serum LDL cholestorl 123.3272.28+ 124.3639.11% 127.4514.95+

LDL = Low-density lipoprotein

Table 5:Distribution of hard exudates and HbA1C in Treatment Group A

Patient Grade of Hard Exudates at Status of Baseline HbA1C at 6

Baseline 6 Weeks 18weeks | Hard Exudates HbA1C (g%) weeks (g%)
1 5 5 5 Stablized 8.0 7.0
2 5 4 4 Stablized 8.5 7.5
3 5 5 4 Improved 8.2 7.0
4 5 4 3 Improved 9.0 7.5
5 5 5 4 Improved 9.0 7.3
6 5 5 4 Improved 8.0 6.3
7 5 3 3 Improved 8.5 7.5
8 5 4 3 Improved 8.4 7.3
9 5 5 3 Improved 7.0 7.0
10 5 4 3 Improved 7.5 7.0
11 5 5 5 Stablized 8.5 7.0
12 5 4 3 Improved 9.0 7.4
13 5 5 3 Improved 8.5 7.0
14 5 5 5 Worsened 8.6 7.0
15 5 5 3 Improved 9.0 7.0

HbA1C= glycosylated hemoglobin.
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Table 6:Distribution of hard exudates and HbA1C in Treatment Group B

Status of Hard

Patient HbA1C 6 weeks
Baseline 6 Weeks 18weeks Exudates (g%) (%)
1 5 5 5 Stablized 8.0 7.0
2 5 3 2 Improved 8.5 7.0
3 5 5 5 Stabilized 7.5 7.0
4 5 5 5 Stablized 9.0 7.0
5 5 5 5 Stablized 8.5 7.0
6 5 5 5 Worsened 9.0 73
(foveal migration)
7 5 5 5 Stablized 8.5 6.5
8 5 5 5 Worsened 8.4 7.3
(foveal migration)
5 5 5 Stablized 8.0 7.1
10 5 5 5 Stablized 7.5 7.5
Worsened
1 5 5 5 (foveal mlgratlon, 85 70
subretinal
fibrosis)
12 5 5 5 Worsened 9.0 7.5
(foveal migration)
13 5 5 5 Stablized 7.5 7.0
14 5 5 5 Worsened 8.5 7.0
Worsened
15 5 5 5 (foveal mlgratlon, 85 70
subretinal
fibrosis)

HbA1C= glycosylated hemoglobin.

Discussion

The results of our study suggest that the high dietry fibre intake (Talbina) could
prove to be a useful adjunct in the management of diabetic macular edema in
patients with an abnormal lipid profile. All the patients we studied had macular
edema with hard exudates of grade 5 in field 2 centered on the macula. None of
the patients in either group had deterioration of macular edema, visual acuity,
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or hard exudates in the initial metabolic control period while awaiting laser
treatment, when they were subjected to metabolic control under the supervision
of an endocrinologist. In fact, Four eyes in group A and One in group B showed
improvement in hard exudates by at least one grade.

Hyperlipidemia is known to be associated with an increased risk of retinal hard
exudates in patients with diabetes,>*'° Lipids presumably play an important role in
causing retinal hard exudates. Increased permeability of retinal capillaries causes
extravasation of less soluble plasma lipoproteins. The macrophages engulf the
degenerating cells, thus resulting in the formation of a mass that is a combination
of lipid-filled macrophages and extracellular lipids and is seen clinically as hard
exudates. In group A, the reduction of hyperlipidemia resulted in improvement
of grade of hard exudates in Four eyes even before laser photocoagulation was
performed. Additionally, the reduction in hyperlipidemia in these patients seemed
to enhance the reabsorption of hard exudates after laser photocoagulation. Hard
exudate deposition and reabsorption is a dynamic process, and these are known
to absorb spontaneously.® But it is the speckled from of small white exudates that
may disappear spontaneously, within 4 months of their appearance.The circinate
or the ring form of exudates that were seen in all our patients are relatively stable,
and their cycle of appearance and disappearance is between 2 to3 years or
longer.® It is unlikely that Four of the 15 eyes exhibited spontaneous resolution
of exudates within 4 to 6 weeks, this phenomenon is most likely related to the
lowering of serum lipids.

Besides laser treatment, there are a number of other factors that could actually
influence the course of macularedema.One of the factorsis strict metabolic control
in these patients, with normalization or near normalization of blood sugar levels.
However, the change in the blood sugar level matched in both groups equally,
and it is unlikely to have caused the beneficial effects observed in Four of the 15
patients treated with Talbina in the metabolic control period, compared with only
one of the 15 patients in group B showing improvement during the same period.
However, good metabolic control may still be important for causing resolution
of macular edema with improvement in hard exudates. All the patients in both
groups received multiple drugs for achieving metabolic control. In addition,
group A patients also received Talbina (high dietry fibres). The control group was
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not provided any placebo because they were already receiving several drugs for
metabolic control.

Table 7: Status of Hard Exudates in Both Groups at 18-Week Follow-up

Status of Hard Exudates G,\:gl:f; éy(er:sz(l/f))’ G,\Igl:ﬁ Ey(:;l/f))’ P Value
Improved 11(73.33) 1(6.66) <0.01*
Stablized 3(20) 8(53.33) 0.44
Worsened 1 (6.66) 6 (40) 0.08

Subfoveal migration 0 5(33.3) 0.04*

Table 8: Status of Visual Acuity in Both Groups at 18-Week Follow-up

. . Group A (n=15), Group B (n=15),
Visual Acuity No of Eyes (%) No of Eyes (%) P Value
Improved l_)y at least 5(33.33) 3(20) 067
two lines
Stablized 10 (66.66) 9 (60) 1.0
Worsened [oy at least . 3(20) 027
two lines
Macular edema 9(60.0) 5 (33.33) 0.27
regression

Hypertension is another risk factor that could have confounded the outcome
results.” However, the study included only three patients in each group who had
well-controlled hypertension before inclusion in the study,and they continued to
have their blood pressure controlled throughout the study.

The improvement in the grade of hard exudates was encouraging in the patients
who received Talbina. Most of the serum cholesterol is carried to the peripheral
tissue by LDL. High levels of LDL cholesterol may be toxic to vascular endothelial
cells.”? Low-density lipoprotein also has a direct effect on endothelial cells, where
it reduces the endothelium’s ability to inhibit the platelet aggregation, thus
enhancing thromboxane synthesis. Low-density lipoprotein also inhibits the
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release/synthesis of prostacyclin by endothelial cells of the vessel walls. '*'* The
cholesterolincorporationinto the platelet membranesincreases the thromboxane
synthesis.”™

The mechanism by which fiber lowers blood cholesterol remains undefined.
Evidence suggests that some soluble fibers bind bile acids or cholesterol during
the intraluminal formation of micelles. The resulting reduction in the cholesterol
content, of liver cells leads to an up-regulation of the LDL receptors and thus
increased clearance of LDL cholesterol. However, increased bile acid excretion
may not be sufficient to account for the observed cholesterol reduction. Other
suggestedmechanismsincludeinhibitionofhepaticfattyacidsynthesisbyproducts
of fermentation (production of short-chain fatty acids such as acetate, butyrate,
propionate) changes in intestinal motility; fibers with high viscosity causing
slowed absorption of macronutrients, leading to increased insulin sensitivity:and
increased satiety, leading to lower overall energy intake,202122.23.24

Diabetic macular edema and the associated hard exudates are primarily a result

of an underlying vascular disease.The main component of these hard exudates is
believed to be cholesterol, although other lipids, such as phospholipids, may also
play a role in their formation.The exudates are believed to arise because of leaky
microaneurysms and capillaries; the extent of leakage actually depends on the
degree of vascular permeability as well as on the level of serum lipids. Impaired
retinal circulation and hyperlipidemia could both impede the reabsorption of
hard exudates. Thus, lowering the serum lipid levels would help reduce the lipid
leakage and its clearance. How soon the hard exudates start clearing from the
retina was not determined in our study because the patients were not examined
daily, but the reduction was definitely evident at the first examination performed
4 to 6 weeks after enrollment.

The hard exudates in the macula are found to be the strongest predictor of
subretinal fibrosis.’® The reduction in the grade of hard exudates before laser
photocoagulationmighthelpineventually reducing thedevelopmentofsubretinal
fibrosis. Talbina(high dietry fibres) significantly reduced the risk of subfoveal lipid
migration in the treatment group had subretinal fibrosis, but subfoveal lipid
migration was seen in 30% and subretinal fibrosis in 13% of eyes in the control
group. The short duration of treatment and late initiation of leaser treatment
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might have reduced the observed effects. we chose a period of 4 to 6 weeks for
achieving the initial metabolic control, after which laser photocoagulation was
performed.To eliminate any bias between the two groups, only patients who had
HbAIC concentrations of <7.5g% were enrolled onto the study.

The results of our study suggest that lipid-lowering therapy with high dietry fibres
(Talbina) in patients with diabetes with dyslipidemia may be a useful adjunct
in the management of diabetic macular edema with severe hard exudates. The
results of our study are encouraging. However, our study lacks sufficient power to
detect difference in visual acuity between the two groups. For determining the
effect of lipid lowering in patients receiving focal and grid photocoagulation for
diabetic macular edema, larger trials may be desirable, which may not be possible
because lipid-lowering therapy is currently a standard of care for persons with
elevated serum lipid levels, either with or without diabetes mellitus.'”'® Although
our study is limited by its small sample size, the results suggest that reduction of
elevated serum lipid levels may be useful adjunct to laser photocoagulation in the
management of diabetic macular edema.

Fig1(A): Macular edema with hard exudate | Fig1(B): Macular edema with hard exudate

(Pretreatment) (Post treatment)
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Fig2(A): Macular edema with hard exudate | Fig2(B): Macular edema with hard exudate
(Pretreatment) (Post treatment)
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Abstract

Objective: To assess the possible effect of Nigella sativa (N. saliva) on allergic
rhinitis and comparing the effect of N. sativa with Loratidine effect.

Settings: This study was conducted at King Abdulaziz University Hospital,Jeddah,
Saudi Arabia.

Material and Method: Patients were divided into three groups to receive: N.
sativa, second antihistamine (Loratidine), third nil (control). A comparison was
made between the results obtained form the three groups.

Results: The results showed that the whole seed of N. sativa produced a 42%
improvement of sneezing and 44% improvement of itching compared to placebo.
Whereas,Loratidine showed theimprovement of itching,sneezing and rhinorrhoea
as 90%, 75%, and 55% respectively, compared to placebo.

Conclusion: Allergic N.S. was better when comparing to placebo. However, The
effects were not favorable when compared to Loratidine.

Key words: Nigella sativa, allergic rhinitis, Loratidine

Introduction

Allergic rhinitis represents a global health problem. It is a common disease
worldwide affecting at least 1025%- of the population and its prevalence is
increasing. It affects approximately 1020%- of North Americans and between
10 and 15% of north Europeans. Perennial rhinitis is probably more common
in adults than children[1].

Although itis not usually a severe disease but it affects million of people all over
the world.It can alter the social life of patients interfering with school performance
and work productivity. The cost of lost productivity and medications can be more
than $2 billion [2]. Allergic rhinitis can be defined as a symptomatic disease of
the nose, induced after allergen exposure. It is an IgE-mediated hypersensitiv-
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ity disease of the mucous membranes of the nasal airways characterized by
sneezing, nasal obstruction and rhinorrhea. It is closely associated with asthma
suggesting the concept of “one airway, one disease” Allergic rhinitis is mostly
found in association with exposure to aeroallergens (house dust, house dust
mite, moulds, animal dander, yeast and pollens). It can be either seasonal or
perennial. Perennial rhinitis with severe seasonal exacerbations is common.

Nigella sativa (N. S.) has been reported to have abronchodilatorand spasmolytic
action which could be useful in asthma patients [3].The volatile oil of N.S.is known
to contain thymoquinone [4].This has a carbonyl fraction with extremely low
toxicity [5]. 1t shows a dose-dependent inhibition of histamine release from rat
mast cells. The percent inhibition is significantly higher when the drug was
kept in contact with the cells before antigen challenge than when the drug
was added together with the antigen release. The invivo protective effect
of nigellone was more evident than the in vitro effect [6,7].

The aim of this study was to find out the effect of N.S. seeds on the symptoms
and to observe the effects on symptoms allergic rhinitis patients as comparing to
Loratidine.

Material and Methods

Patients with signs and symptoms of allergic rhinitis, seen at the E.N.T. clinic of
King Abdulaziz University Hospital, Jeddah, Saudi Arabia were included in this
study. Before taking part in the study each patient signed a consent form with full
explanation of the trial.

The inclusion criteria was:
1- Age: 1660-
2- Saudi nationals

3- Signs and symptoms of allergy: Sneezing; Itching of nose, eyes,
throat or ears; Rhinorrhoea; Nasal obstruction; Associated symptoms
of post nasal; Discharge & anosmia
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4- Not on any medications for the last 2 weeks before
investigations.

5- Positive skin tests
Exclusion Criteria
1- Patients below 16 and above 60 years of age.
2- Those with acute allergic rhinitis.
3- Those with other nasal diseases e.g. sinusitis , polyps tumours.
4- Other medical conditions e.g.diabetes.

5

Known allergy to Nigella sativa.
6- Moderate to severe asthmatics.
7- Those with negative investigation results: Skin, IgE.

A full detailed history was taken from each patients. As symptoms score was
used for sneezing, itching, nasal obstruction, rhinorrhoea, post-nasal discharge,
and hyposmia.The scores used was as follows: 0, 1, 2, etc.. This was followed by
examination of the ears, nose and throat.

The following investigations were made:
1- Skin test
2- Full blood count

3- Total serum IgE ( Pre and post-treatment)
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The following investigations were made in the control group:
1- Full blood count
2- Total serum IgE ( Pre and post-treatment )

Once the diagnosis of allergic rhinitis was made, the patients were randomly
allocated to one of the three groups:

Group A: will receive 100mg of N. sativa once a day at bedtime
Group B: will receive placebo once as day at bedtime
Group C: will receive Tablet Loratidine, 10 mg, once a day at bedtime

Four weeks later each patient was seen and an ear, nose and throat examination
made.

The response to treatment was recorded according to symptom scores (see
Appendix 2).

Post treatment investigations were:
1- Full blood count
2- Total serum IgE

A form detailing the relevant data was filled at each visit (see appendix 1). The
method of preparation of the N. sativa and placebo capsules and randomization
of capsules is explained in Appendix 2.

Results

A total of 91 patients were entered in this study.These patients were divided into
three groups as follows: Fifty patients entered Group A.Twenty one patients were
entered into Group B. But five were lost to follow up and the total number in this
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group was 16. Twenty patients were entered into Group C.

Symptom scores in the each group are shown in Table |, 1l, and Ill. Table IV shows
the percentage of presenting symptoms with sneezing forming the most common
symptom encountered.

The different post-treatment scores with results of treatment in the three groups
are shown in Tables |, Il, and Ill. The result of the treatment were best in Group C
(Loratidine) and least in the Group B (Placebo). The total mean treatment scores
were as follows:

Group C:57.5
Group A: 24.3
Group B:18.75

The differences between N. sativa and placebo were small but marked when
compared with Loratidine.The maximum effect of N.sativa was shown on sneezing
with a score of 44% compared to 18.75 in the placebo group.However, patients on
Loratidine showed a 75% improvement score. N. sativa showed negligible effect
on post-nasal discharge and hyposmia.

Loratidine on the other hand was very effective. The maximum effects were
shown on itching followed by sneezing and post-nasal discharge.
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Table I: Pre and post-treatment symptoms scores in Group A (N. sativa.

n=50).
Symptoms Pre- Post-treatment Improvement
ymp treatment symptoms P
No. of .
Degree patients Degree No. of patients
Normal 10 No improvement 29
. - 16
Mild 14 Mild improvement
Sneezing
Moderate 16 Moderate 5
Improvement
Severe 10 M ar k ed 0
Improvement
Normal 8 No improvement 40
Mil 1 Mild i 1
Rhinorrhoea ild 0 ild improvement 0
Moderate 22 Moderate 0
Improvement
Severe 10 M ar ked 0
Improvement
Normal 16 No improvement 28
. Mild 14 Mild improvement 18
Itching
Moderate 12 Moderate 4
Improvement
Severe 8 M ar ke d 0
Improvement
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Pre-
Symptoms Post-treatment Improvement
ymp treatment symptoms P

Normal 24 No improvement 34
N a s al Mild 2 Mild improvement | 8
Obstruction M q t
Moderate 20 caerate)g
Improvement
Severe 4 M ar ke d 0
Improvement
Normal 18 No improvement 45
Post-nasal Mild 10 Mild improvement | 5
discharge
E Moderate 14 Moderate 0
Improvement
Severe 8 M ar ke d 0
Improvement
Normal 28 No improvement 48
Mild 10 Mild improvement | 2
Hyposmia

Moderate
Moderate 8 0
Improvement

Severe 4 Markedo
Improvement
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Table Il: Pre and Post-treatment scores in Group B (Placebo: n=16).

Pre-
Symptoms treatment symptoms Post-treatment Improvement
No. of .
Degree patients Degree No. of patients
Normal 0 No improvement 10
. - 6
Mild 8 Mild improvement
Sneezing Mod
Moderate 4 oderate 0
Improvement
Severe 4 Marked 0
Improvement
Normal 4 No improvement 14
Mild 0 Mild improvement 2
Rhinorrhoea Mod
Moderate 4 oderate 0
Improvement
Severe 8 Marked 0
Improvement
Normal 6 No improvement 10
Mild 6 Mild improvement 6
Itching Mod
Moderate 4 oderate 0
Improvement
Severe 0 Marked 0
Improvement
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Pre-
Symptoms freatment.symptoms Post-treatment Improvement
Normal 6 No improvement 13
N asal Mild 2 Mild improvement 0
Obstruction
Moderate 8 Moderate 3
Improvement
Severe 0 Marked 0
Improvement
Normal 10 No improvement 15
Post-nasal Mild 0 Mild improvement 1
discharge
E Moderate 2 Moderate 0
Improvement
Severe 4 Marked 0
Improvement
Normal 10 No improvement 16
Mild 6 Mild improvement 0
Hyposmia
Moderate 2 Moderate 0
Improvement
Severe 4 Marked 0
Improvement
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Table lll: Pre and Post-treatment symptoms scores in Group C (Loratidine

n=20).
Symptoms Pre- Post-treatment Improvement
ymp treatment symptoms P
No. of .
Degree patients Degree No. of patients
Normal 0 No improvement 5
Mild 8 Mild improvement 12
Sneezin
d Moderate 10 Moderate 3
Improvement
Severe 2 Marked 0
Improvement
Normal 0 No improvement 9
Mild 8 Mild improvement 10
Rhinorrhoea Mod
Moderate 11 oderate 1
Improvement
Severe 1 Marked 0
Improvement
Normal 0 No improvement 2
Mild 6 Mild improvement 2
Itching Mod
Moderate 14 oderate 16
Improvement
Severe 0 Marked 0
Improvement
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Pre-
Symptoms freatment.symptoms Post-treatment Improvement
Normal 4 No improvement 14
N asal Mild 6 Mild improvement 1
Obstruction
Moderate 9 Moderate 5
Improvement
Severe 1 Marked 0
Improvement
Normal 11 No improvement 5
Post-nasal Mild 6 Mild improvement 5
discharge
E Moderate 3 Moderate 10
Improvement
Severe 0 Marked 0
Improvement
Normal 9 No improvement 16
Mild 8 Mild improvement 4
Hyposmia
Moderate 2 Moderate 0
Improvement
Severe 1 Marked 0
Improvement
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Table IV: Showing distribution of symptoms (n=98)

Symptom Number/Percentage
Sneezing 76 (85.3%)
Rhinorrhoea 74 (83.1%)
Itching 56 (62.9%)
Nasal Obstruction 52 (58.4%)
Post-nasal Discharge 54 (60.6%)
Hyposmia 45 (50.5%)

Table V: Improvement (Improve.) degrees among the three groups.

Symptom Group A (n=50) Group B (n=16) Group C (n=20)
No No No
Improve. Improve. Improve. Improve. Improve. Improve.
Sneezing 58% 42% 62.5% 37.5% 25% 75%
Rhinorrhoea 80% 20% 87.5% 12.5 45% 55%
Itching 56% 44% 62.5% 37.5% 10% 90%
Nasal 68% 32% 81.25% | 18.75% 70% 30%
Obstruction
Hyposmia 96% 4% 93.75% 6.25% 80% 20%
Post-nasal 96% 4% 100% 0% 25% 75%
Discharge
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Discussion

Allergic rhinitis is a chronic condition that afflicts millions of people all over the
world. The prevalence of diagnosed allergic rhinitis among patients attending
general practitioners is 11 per thousand in Denmark, 20 per thousand in England
and Wales and 86 per thousand in Australia [8].In the USA it affects up to 10% of
children and about 20% of adolescents [9]. Unfortunately, we have no figures for
the prevalence of allergic rhinitis in Saudi Arabia. The direct and indirect costs of
allergic rhinitis were estimated to be $ 1.2 billion in 1994 [2].The impact of rhinitis
on the quality of life is substantial [10] and its complications may be serious [11].

The most common offending allergens are pollens of grasses, trees, weeds, fungi,
house dust mite and animal danders [12]. Pumhirun, 1997 [13], reported house
dust mite to be between 7679%- .

The main symptoms of allergic rhinitis are itching, irritation in the nose, sneezing
and watery rhinorrhoea, often associated with nasal obstruction [8].The symptoms
score of all cases seen in this series are shown in Table V. Sneezing (85.3) was the
most common presenting complaint while hyposmia (50.5%) was the least.

Avoidance of allergens is the most effective treatment measure in allergic rhinitis.
If this is difficult or unsuccessful, medical therapy is indicated.

Oral histamine (H1) receptor antagonists are considered by some researchers
to be the first-line therapy for allergic rhinitis. These agents ameliorate the early
phase response [14]. Antihistamines are highly effective in reducing itching,
sneezing, and rhinorrhoea, but they have a minimal effect on nasal obstruction.
This was clearly reflected on the results obtained from Group C (Loratidine) where
the improvement of itching, sneezing and rhinorrhoea was 90%, 75%, and 55%
respectively.

Those on placebo (Group B) showed 37.5%, 37.5%, and 12.4% improvement in
itching, sneezing, and rhinorrhoea respectively. The group receiving Nigella sativa
(Group A) showed 44%, 42% and 20% improvement in itching, sneezing and
rhinorrhoea respectively.

Al Ghamdi, 2001 [15], attributes anti-inflammatory action to N.sativa in his animal
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study. Samy and Tan, 2000 [16], attribute a potentiating effect on the cellular
immune response to the ethanolic extract of N.sativa.This anti-inflammatory effect
is also reported by others [17].Others report that N. sativa exhibits spasmolyticand
bronchodilator activities mediated possibly through calcium channel blockade
[3].el-Tahir et al, 1993 [18],report an increase in the respiratory induced in animals
by the volatile oil of N.sativa mediated via the release of histamine. On the other
hand Chakravatry, 1993 [7], reports inhibition of histamine release induced by the
secretagogues: antigens in sensitized cells. Unfortunately these reports are the
results of animal or in vitro studies and not backed randomized controlled clinical
trials.

However, our study showed that the whole seed of N. sativa produced a 42%
improvement of sneezing and 44% improvement of itching compared to placebo.
This effect may be explained by the anti-inflammatory effects, calcium blockade
effects and by the inhibition of histamine release as reported by some authors (Al
Ghamdi [15], Ali [17], Gilani [3] and Chakravarty [7]). Also, N. sativa seed that was
used in this study as the whole seed. So, 100mg of the N. sativa seed is not only
containing the active component of N.sativa but has others components.

Conclusion

N. sativa may have some effects in alleviating the symptoms of itching and
sneezing in allergic rhinitis patients as compared to placebo.However,the number
of patients in this study was small and there is a need for further studies on the
effect of the active component of N. sativa extract on allergic rhinitis.
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Summary:

The antioxidant activity of four honey samples from different floral sources
(Acacia, Coriander, Sider and Palm) were evaluated with three different assays;
DPPH free radical scavenging assay, superoxide anion generated in xanthine
—xanthine oxidase (XOD) system and low density lipoprotein (LDL) peroxidation
assay.The dark Palm and Sider honeys had the highest antioxidant activity in the
DPPH assay. But all the honey samples exhibited more or less the same highly
significant antioxidant activity within the concentration of Tmg honey / 1 ml in
XOD system and LDL peroxidation assays.

The chemical composition of these samples was investigated by GC/MS and HPLC

analysis, 11 compounds being new to honey. The GC/MS revealed the presence
of 90 compounds, mainly aliphatic acids (37 compounds), which represent 54.73,
8.72,22.87 and 64.10 % for Acacia, Coriander, Sider and Palm honeys respectively.
In HPLC analysis, 19 flavonoids were identified. Coriander and Sider honeys were
characterized by the presence of large amounts of flavonoids.

The data support the concept that honey is bioavailable and it can increase
the antioxidant activity in-vitro. It can be speculated that as honey dramatically
slowed the rate of LDL peroxidation, it might be able to protect human LDL from
oxidative stress.

Introduction:

The oxidative modification hypothesis of atherosclerosis predicts that low-
density lipoprotein (LDL) oxidation is an early event in atherosclerosis (Stocker,
et al. 2004). Therefore, inhibition of LDL oxidation might be an important step in
preventing atherogensis (Kamiya, et al., 2004 ).

Humans protect themselves from reactive oxygen species, in part, by absorbing
dietary antioxidants. During the past decade, the use of honey as a therapeutic
substance has been reevaluated in a more scientific setting. Studies have shown
that honey has both antibacterial ( Hegazi et al.----? ) and anti-inflammatory
properties ( Postmes et al., 1993), useful in stimulation of burn and wound healing
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(Molan,1999) and in the treatment of gastric ulcer and gastritis (Ali et al., 1997).

The aim of this study was to evaluate honey from four different floral sources
to find out the highly effective antioxidant to protect the human low density
lipoprotein (LDL) against copper-induced oxidation in-vitro, in correlation with
studying their chemical composition by GC/ MS and HPLC.

Materials and Methods

Reagents and Honey:

All reagents are of analytical purity grade. Distilled water was used for all dilution

steps. Acacia, Coriander and Palm honeys were collected as market samples of
Egyptian origin, while Sider honey was kindly provided by El-Yahia Company,
Saudi Arabia (2004, flowering season).

Extraction of honey for GC/MS:

50 g. of each honey sample was extracted with diethyl ether according to Tan
et al.(1990), and concentrated by evaporation under vacuum at 40°C. 5mg of the
ether extract was dissolved in 0.05ml pyridine + 0.1 ml BSTFA (N,O-bis(trimethyl
silyl)trifluoro-acetamide(BSTFA), from Sigma) and heated for 30 min. at 60 °C and
injected in the GC/MS according to (Abd El Hady & Hegazi,2002)

Flavonoid extraction for HPLC:

200g.of each honey sample was passed through a column (25 x 2 cm) of Amberlite

XAD-2 (Supelco; pore size 9 nm, particle size 0.31.2- mm). The phenolic fraction
was dissolved in methanol and filtered through 0.45-im filter before direct HPLC
analysis (Ferreres et al, 1994).

Determination of DPPH free radical Scavenging activity: The DPPH
(1,1-diphenyle-2-picryl-hydrazyl) radical scavenging activity was determined
according to the method of Hegazi and Abd El-Hady (2002). The absorbance was
measured at 520 nm. Honey samples were dissolved in distilled water and 6iM
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DPPH was dissolved in Methanol. Mean of 3 measurements of each sample were
calculated.

Determination of superoxide anionradical scavenging activity:

The superoxide anion radical scavenging activity by generating superoxide
anion free radical in xanthine-xanthine oxidase system was measured following
the method of Matsushige, et al. (1996). The color obtained was measured at 560
nm.Mean of 3 measurements of each sample were calculated.

Measurement of Copper-Induced Low Density Lipoprotein (LDL)
oxidation in-Vitro:

Isolation of LDL:

LDL was isolated according to the method of Gugliucci, and Menini (2002). LDL
(1.0191.055- g/ml) was separated by sequential ultra -centrifugation using TL-
100 Ultracentrifuge(Beckman , U.S.A.) from plasma.LDL then extensively dialyzed
against phosphate- buffered saline (PBS), pH 7.2, containing 0.01% EDTA at 4 °C.
Samples were stored at 4°C in the dark and used within 24hr. Protein content was
determined according to Lowry’s method (1951).

Thiobarbituric Acid Reactive Substances (TBARS) assay:

LDL was oxidized using 5 uM/ml CuSO4 (Masaki, et al., 1989). Oxidation of LDL
was monitored in the presence or absence of honey sample by measuring the
thiobarbituric acid reactive substances (TBARS). The absorbance was measured
at 534 nm using UV Spectrophotometer [UNICAM UV300], malondialdehyde-bis-
(dimethylacetal) which yields malondialdehyde (MDA) by acid treatment, was
used as a standard.

GC/MS analysis:

Afinnigan MAT SSQ 7000 mass spectrometer was coupled with a Varian 3400 gas
chromatograph .DB-5 column,30m x 0.32 mm (internal diameter) ,was employed
with helium as carrier gas and the temperature programmed from 40 to 260°C at
5°C / min.( 3-min.initial hold, 10-min.final hold ) .The mass spectra were recorded
in electron ionization (EI) mode at 70 eV, ion source temperature 150°C. The scan
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repetition rate was 0.5 s

Identification of compounds:

Peaks were identified by computer search of user-generated reference libraries,
incorporating mass spectra. Peaks were examined by single-ion chromatographic
reconstruction to confirm their homogeneity; mixed peaks were resolved by
computer program aimed at resolving the mass spectral data of one compound
from overlapping mass spectra of another.

HPLC analysis of honey flavonoids:

The HPLC analysis was achieved with Agilent 1100 series liquid chromatograph
with UV detector and an auto-sampler.The column used was a Lichrochart RP-18
(Merck, Darmstadt, Germany; 25 x 0.4 cm, 5-um particle size ). Elution was with
water : formic acid( 19:1 v.v; solvent A) and acetonitrile ( solvent B), and the flow
rate was Tml/min. Gradient elution started with 20% B, reaches 25 % B at 25 min
and 30% B at 35 min, and then the system became isocratic until 50 min, reaches
50 % B at 60 min and 70 % B at 67 min. The flavonoids were detected with UV
detector and the chromatograms were recorded at 340 and 290 nm .

Flavonoid identification and quantification:

The different flavonoids were identified by chromatographic comparisons with
authentic flavonoids, some of them are commercial and the most were kindely
provided by Prof. Wollenweber, (Institut of Botanik Schittspahnstr. TU Darmstadt,
Germany). The flavanones were detected at 290 nm and the flavones at 340 nm.
Flavonoid identification was carried out by direct HPLC comparison of authentic
flavonoids and was based on co-chromatography in 290 and 340 nm. Response
factors for the authentic flavonoids and the concentration of flavonoids in each
honey sample were calculated according to Ogan & Katz (1981) and Annual book
of ASTM Standards (1983).
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Results:

The antioxidant activity of four honey samples from different floral sources
(acacia, coriander, sider and palm) were evaluated with three different assays,
DPPH free radical scavenging assay, superoxide anion generated in xanthine
—-xanthine oxidase (XOD)system and low density lipoprotein (LDL) peroxidation
assay.Their chemical composition was investigated by gas chromatography-mass
spectrometry (GC / MS) and high performance liquid chromatography (HPLC).

Assessment of the antioxidant activity of honey:
The DPPH free radical scavenging activity of honey:

The results of the DPPH free radical scavenging activity of honey samples were
summarized in Table (1).The highly antioxidant activity in DPPH scavenging assay
was about (64.7% in conc.10mg honey/ ml). The concentration (1mg honey/ ml)
showed a lower activity ranged from (24.11% -14.11%), while the lowest activity
(13.83%-9.00%) appeared with the honey concentration (0.1mg honey/ml). It is
clear that Palm and Sider honeys had the highest antioxidant activity (64%) in
DPPH scavenging assay while low antioxidant activity was observed in Acacia and
Coriander honeys (30.5 & 23.9 % respectively) at the concentration (10mg honey/
mil).

Effect of honey samples on superoxide anion radical generated in
the Xanthine-Xanthine Oxidase system:

The free radical scavenging activity on superoxide anion radical generated by an
enzymatic method was evaluated.The results are shown in Table (2). All the honey
samples used exhibited more or less the same high antioxidant activity within the
concentration Tmg honey/1 ml,which ranged from (91.58% - 89.22 %).In contrast,
the concentration (10mg honey/ ml) showed a lower activity than that of (Img
honey/ ml) which ranged from (87.2% - 79.80 %).

Antioxidant activity of honey samples on Copper-Induced human LDL
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peroxidation in-Vitro:

Pre-incubation of LDL with honey samples resulted in significant inhibition of
TBARS accumulation. From the data shown in Table (3), It is clear that in the LDL
peroxidation assays, all the honey types under this experiment exhibited more or
less the same high antioxidant activity within the concentration of Tmg honey/1ml
(0.095- 0.099, i.e., it has the same result of the control ), while the concentrations
(100mg and 10mg honey/ ml) showed lower activity. Thiobarbituric acid Reactive
Substance (TBARS), as an index of lipid peroxidation, were undetectable in
control LDL, slightly rising only after 3hrs of incubation. Incubation with the
oxidant resulted in a marked elevation of TBARS. After 24hrs of incubation in the
presence of the oxidant, TBARS level did not further increase significantly [data
not shown].

Chemical composition of honey:
GC/MS analysis:

The investigation of the ether extract of the four honey samples by GC/MS
revealed the presence of 90 compounds, 9 of which are new to honey.The main
compounds are aliphatic acids (37 compounds), which represent 54.73,8.72,22.87
and 64.10 % for Acacia, Coriander, Sider and Palm honeys respectively (Table4).
The presence of ten aliphatic dioic acids represents 5.91,0.16, 1.17 and 37.66 %
for acacia, coriander, sider and palm honeys respectively. Succinic acid as a dioic
acid was only present in Palm honey with a very high concentration (28.72%),
3-hydroxy-sebacic acid was only present in Acacia honey. Decandioic acid was
present with a large amount in Palm and Acacia honeys. Palm honey contained
most of these dioic acids while Coriander honey contained a little number with
very small amounts of these dioic acids. Methyl butandioic acid was the only
dioic acid sheared in all honey samples. Octandioic and nonandioic acids were
present in Acacia honey in high amount (0.66 and 0.94 respectively), they were
also present in Coriander and Sider honeys.

Ether extract contained some aromatic acids, esters (Table 4). Five
anthraquinones were present in Acacia, Coriander and Palm honeys (1.53, 1.37,
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and 1.03% respectively). Sider honey did not contain any anthraquinones. These
anthraquinones are new to honey (Table 4). Acacia honey was characterized
by the presence of high percentage of 2-hydroxypropanoic acid, 5-hydroxy-n-
valeric acid and 2-hexenoic acid, benzoic acid, cinnamic acids, 2,3-butanediol., 2,3-
butanediol(isomer), 3-methyl-1,3-dihydroxybutane and 2,4-bis(dimethyl benzyl)-
6-t- butyl phenol.

Coriander honey was the only sample showed the presence of 3,4-
dimethoxybenzoic acid and  3,4-dimethoxybenzene  acetic  acid,
monoethylsuccinate, ethyl palmitate, ethyloleate, ethylstearate, 12-hydroxy
stearic acid methyl ester, palmitic acid decyl ester,docosanoic acid ethyl ester,oleic
acid octyl ester and tetracosanoic acid ethyl ester, 2,3-dimethoxybenzaldehyde
and vanillyl alcohol.

Siderhoneywas characterized by the presence of 2-oxo-3-hydroxypropanoicacid,
2,3,4,5-tetrahydroxypentanoic acid-1,4-lactone, p-hydroxy-dihydrocinnamic acid
and 1,2-benzenediol-3,5-bis(1,1-dimethylethyl).2-aminobenzoic acid,furyl acrylic
acids were present for the first time in honey.

Palm honey was characterized by the presence of a very high significant amount

of succinic acid (28.72%). Also it contained 3,4- dimethoxy-cinnamic acid , 2,5-
dimethoxy-cinnamic acid , caffeic acid, 1-methyl pentanol and 4H-pyran-4-one-5-
hydroxy-2-hydroxymethyl isomer. 3-hydroxypyridine and picolinic acid (pyridine
carboxylic acid) were present for the first time in honey.

HPLC analysis:

The flavonoids present in four honey samples were studied by HPLC analysis.
23 flavonoids were detected in the four honey samples, from which 19 were
completely identified. The difference in the flavonoid composition between
the four honey samples is clear in Table (5). Coriander honey has the highest
content of myricetin, eriodictyol, naringenin, 8-methoxy kaempferol, apigenin,
kaempferol, quercetin and quercetin -3,3 -dimethylether, Liquiriteginin, luteolin
and quercetin -7-methylether were present only in Coriander honey.Pinobankasin
and formonontin were present only in Sider honey. Acacia and Palm honeys were
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characterized by the presence of lesser amounts of flavonoids. Liquiriteginin and
formonontin were identified for first time in honey.

Discussion :

LDL peroxidation is considered to be essential in the pathogenesis of
atherosclerosis (Stocker, et al. 2004). Although data concerning the mechanisms
by which lipid peroxidation occurs in-vivo are scarce, several lines of evidence
suggest that some endogenous and exogenous compounds with antioxidant
activity could have some beneficial effects in the prevention of the disease
(Fuhrman & Aviram, 2001). Many plant phenols and flavonoids may be important
dietary antioxidants (Craig, 1999 and Giugliano, 2000).Honey, also rich in phenolic
compounds (Tomds-Barberan, et al., 2001).

In this study, we set out to demonstrate the antioxidant properties of 4 different
honeys (Acacia, Coriander, Sider and Palm honeys) employing three different
assays. The DPPH radical scavenging assay, superoxide generated in Xanthine-
Xanthine oxidase system and the LDL oxidation assay.

In the DPPH radical system, antioxidant directly reacts with DPPH radical. In
Xanthine-Xanthine oxidase system, superoxide anion radical is enzymatically
generated. The harmful effect of superoxide is reduced by superoxide dismutase
enzyme (SOD) present in the animal body, honey also showed similar activities to
that of the SOD enzyme. So in the present study, all honey types produced high
antioxidant activity either in DPPH free radical (chemically) or in Xanthine-XOD
(enzymatically) systems.

Transition metals are powerful initiators of lipid peroxidation.It was observed that
severalaldehydsareformed mainlythe4-hydroxy-2-nonenaland malondialdehyde
(MDA) (Uchida, et al.,1994). The formation of MDA was monitored through
measuring the TBARS. From the data shown in (Table 3), it was observed that
all honey samples had highly significant antioxidant activity through inhibition
of LDL oxidation when compared to the control oxidized LDL, a mechanism
suggested that these honey samples also act by metal chelation. Frankel et.
al., (1998) found that honey from various floral sources exhibit a wide range of
antioxidant activity and a linear correlation with honey color has been observed,
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our data are in agreement with theirs only in the DPPH radical scavenging assay.
But in Superoxide anion generated in Xanthine —Xanthine Oxidase system and
LDL peroxidation assays, all honey types exhibited more or less the same highly
significant antioxidant activity within the concentration of Tmg honey / 1 ml.
McKibben & Engeseth (2002)found that honey, as a source of antioxidants, has
been proven to be effective against deteriorative oxidation reactions in food, such
as lipid oxidation.

From all the above mentioned data, Tables 13-, it could be concluded that the
dark Palm and Sider honeys had the highest antioxidant activity in the DPPH assay.
But in Superoxide anion generated in Xanthine —Xanthine Oxidase system and
LDL peroxidation assays, all the honey samples exhibited more or less the same
high antioxidant activity within the concentration of Tmg honey / 1 ml. So it was
suggested that these honeys could play an important role in the inhibition of lipid
peroxidation in biological systems through their antioxidant, metal chelating, and
free radical scavenging ctivities.

The phenolic compounds present in honey can originate from flower nectar,
propolis

(and / or beeswax), and pollen (Gill et al, 1995). Flavonoid glycosides present in
nectar are hydrolyzed to give the corresponding aglycons by glycosidases of bee
salivary glands ( Sabatier et al., 1992) and therefore only the aglycons are detected
in honey, as shown in a study on citrus nectar and honey (Ferreres et al., 1993).
Honey is a natural product that can be a rich source of phenolic antioxidants.
Honey is a supersaturated solution of sugars of which fructose (38%) and glucose
(31%) are the main carbohydrates. A wide range of minor constituents is also
present in honey, many of which are known to have antioxidant properties.These
include phenolic acids and flavonoids (Tomas-Barberan, et al., 2001), certain
enzymes (glucose oxidase, catalase) (White, 1975), ascorbic acid (White, 1975),
carotenoid-like substances (Tan et al., 1989), organic acids (Cherchi et al.,, 1994),
Mailard reaction products (White, 1975), and amino acids ((White & Rudyj, 1978).
Frankel,et al., (1998) found that honey had significant antioxidant activity .

To illustrate the differences in honey phenolics due to the geographical origin
(propolis-derived phenolics) and the similarities between floral derived phenolics
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of monofloral honey samples, it is clear that the profiles are quite different. The
GC/MS and HPLC analysis of Palm honey revealed the similarities with palm
propolis in hydroxyacetic acid, 3-hydroxypropanoic acid, malic acid, palmitic
acid, 4-hydroxybenzoic acid, 3,4-dimethoxy-cinnamic acid, Caffeic acid, glycerol
and phosphoric acid (Hegazi & Abd El Hady, 2002) and quercitin, quercitin-3-
methylether, , quercetin-3,3’-dimethylether and apigenin (Hegazi and Abd El
Hady, 2005). Also Palm honey revealed the similarities with date palm in 4-OH
benzoic, vanillic, caffeic, p-coumaric acids and quercitin, quercitin-3-methyl ether
(Regnault-Roger et al, 1987 and Ziouti et al., 1994). Acacia honey revealed the
similarities with acacia wood only in vanillic acid (Miyazawa et al., 1995). The
hydroxycinnamates, caffeic, p-coumaric and ferulic acids were found in European
Acacia honeys (Tomas-Barberan et al ,2001).1n our investigation cinnamic and cis-
p-coumaric acids were only identified in Acacia honey.

Conclusion:

From this study, the data support the concept that honey is bioavailable
and it can increase the antioxidant activity in-vitro. It can be speculated
that as honey dramatically slowed the rate of LDL peroxidation, it might
be able to protect human LDL from oxidative stress. These results are very
interesting to be studied in-vivo in the future.
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Table (1): The Free Radical Scavenging activity of honey samples against DPPH

radical.

10mg 1mg 0.1mg
Honey color | Absorbance | % activity | Absorbance | % activity | Absorbance | % activity
* DPPH 0.255+0.0016| 0.00% [0.255+0.0016/ 0.00% |0.255+0.0016| 0.00 %
Acacia | Lightbrown |0.177 £0.003*| 30.59% |0.219+0.003| 14.11% |0.221+0.002| 1333 %
Coriander| Light brown |0.194+0.005%| 23.92% |0.210+£0.002| 17.65% |0.224+0.002| 12.15%
Sider Dark brown |0.090 +£0.003**| 6431% |0.212+0.003| 16.86% |0.225+0.003| 11.76 %
Palm Vf)'%\cljv?]rk 0.091 £0.002**| 64.70% [0.192+0.002| 24.70% |0.215+0.003| 15.68%

*The DPPH free radical scavenging effect was measured by the absorbance of DPPH radical at 520
nm in a reaction containing the test sample and 60uM DPPH (Results are expressed as mean +S.D
., ¥*P <0.01).

Table (2):The Free Radical Scavenging activity of honey samples in Xanthine
- XOD System

10mg 1mg 0.Tmg
Absorbance |% activity| Absorbance |% activity| Absorbance |% activity

Control 0.297 £ 0.002 0.00 % 0.297 +0.002 0.00 % 0.297 £ 0.002 0.00 %
Acacia |0.038+0.002** | 87.20% | 0.028 +0.003** | 90.57% | 0.029 +0.003** | 88.32%
Coriander | 0.047 +0.001** | 84.17% | 0.032+0.001**| 89.22% | 0.076 + 0.004** | 74.41%
Sider 0.055+0.003** | 81.48% | 0.025+0.004** | 91.58% | 0.034+0.001** | 88.55%

Palm 0.060 +0.004** |  79.80% | 0.028 £0.002** | 90.57% | 0.032+0.002** | 89.22%

The free radical scavenging activity on superoxide anion radical generated in XOD system, measured

at 560 nm ( Results are expressed as mean + S.D., **P < 0.01).
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Table (3):Antioxidant activity of honey samples on Copper-Induced human
LDL peroxidation in-Vitro

Honey sample 100 mg 10 mg Tmg 0.1mg
control 0.096:+ 0.006 0.096:+ 0.006 0.096+ 0.006 0.096 0.006
control oxidized 0.202+ 0.002 0.202+ 0.002 0.202:+ 0.002 0.202+ 0.002
Acacia honey 0.106+ 0.003** 0.102+ 0.002** 0.095 0.005** 0.107+ 0.002**
Coriander honey |  0.108+0.001** 0.101+0.001%* 0.099+ 0.003** 0.105 0.004**
Sider honey 0.108+ 0.002** 0.101+ 0.001** 0.097+ 0.002** 0.107+ 0.002**
0.119+ 0.004** 0.099+ 0.003** 0.095+ 0.001**
Palm honey 0.108+ 0.002**

Oxidation of LDL was monitored in the presence or absence of honey sample by measuring the
thiobarbituric acid reactive substances (TBARS) at 534 nm. (Results are expressed as mean = S.D.,
**P <0.01).

Table 4. Chemical composition assessed by GC/MS of ether extracts of
Honey Samples.

Acacia ” Coriander ” Sider ” Palm
Compound

% TIC?
Aliphatic Acids
Hydroxyacetic acid - 0.03 0.06 0.17
2-Hydroxypropanoic acid 18.70 0.21 0.04 0.56
3-Hydroxypropanoic acid 0.40 0.07 0.01 0.13
2-Methyl-3-hydroxypropanoic acid 0.01
2,3-Dihydroxypropanoic acid 0.32 0.04 2.04 0.82
2-Oxo-3-hydroxypropanoic acid - 0.04 —
Lactic acid dimmer - - 0.05
2-Methyl-2-hydroxybutanoic acid 0.05 — —
3-Methyl-3-hydroxybutanoic acid 0.04 - .
5-Hydroxy-n-valeric acid 8.27 3.62 0.21 -
4-Oxo-pentanoic acid 0.11 - - .
Pentanoic acid-2-deoxy-3,5-dihydroxy - 0.30 — -
Pentanoic acid-5-deoxy-2,3-dihydroxy- -lactone -—- 0.05 - -
Pentanoic acid-5-deoxy-2,3-dihydroxy- -lactone (isomer) | --- 0.30 - -
2,3,4,5-Tetrahydroxypentanoic acid-1,4-lactone - 2.07 -
2,3,4,5-Tetrahydroxypentanoic acid-1,4-lactone(isomer) -- 0.09 -
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Succinic acid *** - - 28.72
Malic acid (hydroxyl-succinic acid)*** 0.30 1.16
2-butenedioic acid (E) *** 0.07 - 1.25
Methyl butandioic acid*** 0.14 0.02 0.01 0.30
2-Hexenoic acid 10.50 0.08 -
Pentanedioic acid *** == 0.01 --- 0.37
7-Methyl- pentanedioic acid *** - - 0.12
3-Hydroxy caproic acid -— 0.30 0.15 -—
7-Hydroxy-octanoic acid - 0.03 0.20
Octandioic acid *** 0.66 0.04 0.13 -
2,3,5-Trihydroxyxylonic acid- -lactone - 0.04 - -
Nonandioic acid(azelic acid)*** 0.94 0.09 0.35 -
Decandioic acid(sebacic acid) *** 3.29 0.68 5.74
3-Hydroxy-sebacic acid *** 0.51 - -
Tetradecanoic acid 0.17 0.06 0.20 -
Pentadecanoic acid - - 0.19 -
Palmitic acid 4.75 0.9 3.39 1.50
Oleic acid 5.41 1.53 3.34 -
Stearic acid - 0.79 1.04 —
Ecosanoic acid 0.09 0.18 - 0.14
Docosanoic acid - 0.14 -— —
Total Aliphatic Acids 54.73 8.72 22.87 64.10
Aromatic acids

Benzoic acid 0.07 - - -
2-Aminobenzoic acid b ) ) 0.03 )
3,4-Dimethoxybenzoic acid - 0.11 - -
4-Hydroxy benzoic acid 0.32 0.57 1.67 4.15
Vanillic acid 0.36 0.14 0.27 3.05
3,4-Dihydroxybenzoic acid - 0.04 0.07 -
3,4-Dimethoxybenzene acetic acid - 0.02 - -

- Hydroxybenzene propanoic acid 0.05 - - 0.30
2-Furancarboxylic acid 0.12 0.02 - -
2-Furancarboxylic acid-5-hydroxymethyl 1.14 0.07 - 0.44
Furyl acrylic acid ® - - 0.03 -
Cinnamic acid 0.09 - - -
p-Hydroxydihydro-cinnamic acid - - 0.56 -
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3,4- Dimethoxy-cinnamic acid - - - 3.00
2,5- Dimethoxy-cinnamic acid - - - 0.17
Cis- p-Coumaric acid 0.15 0.05 0.07 0.21
Caffeic acid - - - 0.36
Esters

Monoethylsuccinate - 0.05 - -
Ethyl palmitate - 0.18 - -
Methyloleate 0.37 - - -
Ethyloleate - 0.7 0.13 -
Ethylstearate - 0.03 - -
12-hydroxy stearic acid methyl ester - 0.08 - -
Palmitic acid decyl ester - 0.22 - -
Oleic acid octyl ester - 0.38 - -
Docosanoic acid ethyl ester - 0.08 0.04 -
Tetracosanoic acid ethyl ester - 0.15 - -
Diterpenes

Dehydroabietic acid 0.8 0.08 0.04 -
Others

1-Methyl pentanol - - - 0.06
2,3-Butane diol 0.52 - - -
2,3-Butane diol(isomer) 0.8 - - -
3-Methyl-1,3-dihydroxy butane 0.01 - - -
Glycerol - - - 0.8
Phosphoric acid - 0.05 0.02 0.04
3-Hydroxypyridine® - - - 0.03
Picolinic acid( pyridine carboxylic acid )® - - - 0.03
1,2- cyclohexane dicaboxylic acid - 0.09 - 0.89
1,4-Dihydroxy benzene - 0.07 - 1.06
2,3-Dimethoxy benzaldehyde - 0.02 - -
4-Hydroxy phenyl ethanol - 0.02 - 0.11
Vanillyl alcohol - 0.04 - -
1,2-Benzenediol-3,5-bis(1,1-dimethylethyl) - - 0.20 -
2,4-bis(dimethyl benzyl)-6-t- butyl phenol 0.52 - - -
2(3H)-Furanne-dihydro-3,4-dihydroxy-(trans) - 0.08 - 0.55
4H-pyran-4-one-5-hydroxy-2-hydroxymethyl - 0.04 - 0.39
4H-pyran-4-one-5-hydroxy-2-hydroxymethyl (isomer) - - - 1.11
Octadecanyl glycerol ether 0.06 1.4 - -
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Eicosanyl glycerol ether 0.14 1.6 - -
Dihydroxy-methyl anthraquinones ® 0.06 - - 0.05
Dihydroxy-trimethyl anthraquinones® 0.26 0.3 - -
Dihydroxy-trimethyl anthraquinones® 0.53 0.2 - 0.58
Dihydroxy-pentamethyl anthraquinones® 0.26 0.17 - 0.08
Dihydroxy-pentamethyl anthraquinones® 0.42 0.7 - 0.32

2The ion current generated depends on the characteristics of the compound concerned

and it is not a true quantitation.

b For the first time in honey

**% . dioic acid

Table 5.Flavonoids detected in honey samples by HPLC technique

(g9/100g honey).
No Name Structure Origin Acacia | Coriander|  Sider Palm
1 Major unknown (Mu) | —--—mmmmmmmmmmmmmeee e - (Mu) - -
2 Major unknown(Mu) | - - (Mu) - -
. B Pollen-
3 Myricetin 3,5,7,3'4',5'-hexahydroxyflavone - 188.15 - 437
nectar
Pollen-
4 Liquiriteginin 7,4'-dihydroxyflavanone oflen - 75.23 - -
nectar
- o Pollen-
5 Eriodictyol 5,7,3'4'-tetrahydroxyflavanone nectar - 170.06 80.23 21.15
. s Pollen-
6 Luteolin 5,7,3'4'-tetrahydroxyflavone - 22.22 - -
nectar
. o Pollen-
7 Quercetin 3,5,7,3' 4'-pentahydroxyflavone 17.58 28.47 - 341
nectar
. . s Pollen-
8 Naringenin 5,7 4-trihydroxyflavanone - 154.78 90.08 8.01
nectar
9 Pinobankasin 3,5,7-trihydroxyflavanone propolis - - 24.65 -
10 Quercetin-3- 5,7,3'4'-tetrahydroxy-3- propolis ) 087 1832 0.90
methylether methoxyflavone
1M1 | 5,7 4-trihydroxyisoflavone 1.04 - - 9.88
12 Hesperetin 57,3 trihydroxy-4- Pollen- - 2122 | 15933 -
methoxyflavanone nectar
3,574 hydroxy-8- Pollen-
13 | 8-Methoxykaempferol 1,7,4-tetrahydroxy oflen 163 2367 N 0.20
methoxyflavone nectar
Pollen-
14 Apigenin 5,7 4-trihydroxyflavone oflen 0.12 19.81 - 0.20
nectar
Pollen-
15 Major unknown (Mu) oflen - - - Mu
»»»»»»»»» nectar
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Pollen-
16 Kaempferol 3,5,7,4" tetrahydroxyflavone ang: 236 2780 | 2007 436
17 Luteolin-3'- 5,7 4-trihydroxy-3'- Pollen- . 34.29 4327 .
methylether methoxyflavone nectar
18 Kaempferol-3- 5,7 4'-trihydroxy-3- propolis . 3734 3814 14.62
methylether methoxyflavone
Quercetin-3,3"- 5,7 4-trihydroxy-3,3"- .
19 . . | - 14.26 12.36 10.38
dimethylether dimethoxyflavone propotis
20 Formonontin 7-hydroxy-4'-methoxyisoflavone - - 12.43 -
Quercetin-7- 3,5,3' 4'-tetrahydroxy-7- i
21 | - 3.08 - -
methylether methoxyflavone propotis
22 Major unknown (Mu) | - Mu - - -
23 | e 54 -dlh_ydroxy»7- 1016 . . .
methoxyisoflavone
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The effect of Reciting prayers in
Treating Chronic Low Back Pain
Using Low Level Laser
Acupuncture Therapy

D HOUSSIEN. Dr Dhiya Centre for Rheumatism,
Jeddah, Saudi Arabia.
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BACKGROUND AND OBJECTIVES:

Back pain is the most common and costly musculoskeletal condition. Chronic,
non-specific back pain refers to back pain not due to a specifically recognized
disease process.The literature describes inflammatory, degenerative, structural or
traumatic aetiologies.

Conventional and complimentary medicine offer several possibilities for
elimination of chronic low back pain.In a large number of subjects however, the
outcome of conventional therapy is not satisfactory. Musculoskeletal pain is the
most common reason for an individual to seek treatment by an acupuncturist as
Acupuncture is a growing branch of complimentary medicine. A recent review has
found that acupuncture is“significantly more effective”than sham acupuncture or
no treatment in people with chronic back pain'.

Low-level Laser acupuncture therapy is defined as the stimulation of traditional

acupuncture points with low-intensity, laser irradiation (LLLT). Laser acupuncture
is an integral part of the strategy | use in my clinic. The effectiveness of LLLT
remains arguable. However, it has shown some benefit in the treatment of painful
neurological and musculoskeletal disorders such as carpal tunnel syndrome,
neck and low back pain2 and was approved in 2002 by the U.S. Food and Drug
Administration (FDA) as a non-significant risk device that may be used an
adjunctive treatment of painful conditions.

Another considerable aspect is the effectiveness of spiritual healing as part
of conventional and complimentary medicine has been defined as the direct
interaction between one individual (the healer) and a patient, with the intention
of improving the patient’s condition or curing the illness*. Prayer, as a spiritual
healing method, is an ancient and widely used intervention for alleviating illness
and promoting good health. In some societies and among certain religious
groups, prayer is believed to be the effective therapy that can be offered to a sick
person, superseding even medical intervention. It is worthwhile considering in
this context of mind/body treatments. In theory, intercessory spiritual healing
transfers healing energy from the healer to the patient, with no physical contact
or requirement for formal religious faith.The process is described to include silent
prayer by the healer,who assists the flow of healing energy for therapeutic benefit®.
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It has several indications such as restricted neck movement, asthma, chronic pain,
and anxiety®.

The aim of this study is to determine whether reciting silent prayers* by the
treating clinician during LLLT acupuncture- as a spiritual healing method of
complementary therapy for Chronic Low Back Pain (CLBP) - will result in better
outcome after one session without patient’s realization that he is being “treated”
by such prayers.

PATIENTS AND METHODS:

Forty patients with CLBP were recruited between Jan 2006 and March 2006 and
randomized into two groups of 20, age and gender matched treatment groups.
One group served as a control group and underwent laser therapy alone (G1), while
the other underwent laser therapy in conjunction with the clinician’s prayers.*(G2)
Both groups of subjects stopped their non-steroidal anti-inflammatory drugs
(NSAIDs), muscle relaxants since the beginning of the new method application.

Inclusion criteria were CLBP for at least 3 months duration with normal
neurological function. Exclusion criteria were spinal tumour, infection or fracture
or neurological deficits, pregnancy and concomitant use of pacemaker.

All patients received a single session laser-acupuncture treatment administrated

to acupuncture points corresponded to the principles of traditional Chinese
medicine with a 200mW 820 nm wavelength Gallium Aluminium Arsenide diode
laser having a pulse frequency 20Hz..Treatment was delivered to 40 acupuncture
points with a stimulation time of 20 seconds and a total energy delivery of 32 J/
cm2 at each point (the spot size is 0.125cm2). Power density of the probe is 1.6W/
cm2.

Laser acupuncture was given to local points of the lower back (such as Du3, Du4,
UB23, 25 and 26) and to distal points such as UB36, 40,54, 57,58,60, GB 30, 31,34
and Li4 in addition to auricular points. All the points are bilateral’.

Treatment for the two groups was identical with the exception of the fact that
in the active group the clinician silently uttered the exact words of the Prophet
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Mohammed (Peace and Blessings from Allah be upon him) in Arabic Language.
“l ask Allah the Grand, the Lord of the Magnificent Throne to cure your illness” (7
times)*.

Outcome was measured by visual analogue scale (VAS) and lumbar range of
motion. Pain intensity was assessed using the VAS scale that consists of a 100 mm
scale ranging from no pain at all (0 mm) to the worst pain imaginable (100 mm).
The lumbar range of motion was measuring the distance between the tip of the
middle finger and the floor without the subject bending their knees. Results for
both methods were recorded before treatment, immediately after treatment as
well as 4 and 12 weeks later. A physiotherapist, who was not aware of the therapy
undertaken, evaluated the patients.

STATISTICAL ANALYSIS:

Statistical analysis was done using statistical package for social studies (SPSS).
Quantitative data were described with mean + standard deviation (S.D). Statistical
significance was tested using independent sample student’s t test. Paired
differences were tested using paired sample t test. Meanwhile chi-squared test (X?)
was used for qualitative data. Differences were considered statistically significant
when P values were < 0.05.

RESULTS:

Baseline characteristics are summarized in Table 1. As the table shows, there
were 14 female and 6 male patients in control group (G1) and 13 female and 7
male patients in intervention group (G2) without significant difference (x2=0.00,
P>0.05). The mean age of the control and active groups (46.7 = 10.3 yrs and
46.0 £ 10.2 yrs, respectively) also differed in a non-significant manner (P>0.05).
Similarly the two groups did not differ in a statistically significant manner in terms
of duration of symptoms, VAS scores or fingertips and floor distances (Table 1).
Although not shown in the table, the majority of patients had experienced various
treatment modalities before entering this study, including analgesic drugs, and
passive physiotherapy including massage and warmth.
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Table (1): Baseline Characteristics of the 2 Groups with Low Back Pain

G
roup Group Two
One (N= (N = 20)
20)(Without - P
Variables I (with Prayer) t -test df Comment
Prayer) Mean45.D Value
Mean+S.D _'
46.65+1 Not
1.A 46.0+£10.22 0.20 38 0.842
9¢ 032 Significant
. . Not
2.Disease Duration 3.25+1.82 3.19+1.99 0.116 38 0.908 L
Significant
. Not
3.VAS (Baseline) 77.5£11.18 79.50+8.87 0.627 38 0.535 L.
Significant
4 Fi tip to Fl Not
ingertip to Hoor 4415+1039 | 4125£1002 | 0899 | 38 | 0374 | _ o
(Baseline) Significant

Blinding was maintained and no patient was able to predict whether they had
had either the active or the control intervention. Pain intensity measured by VAS
scale improved after the application of LLLT (with prayers*) in 1520/ patients (75%)
in comparison to 6 of 20 (30%) patients in the control group (x2=4.9, P<0.05).
Immediately after the completion of the treatments, the mean VAS dropped from
78 to 66 mm in the first group G1( laser alone) ( P<0.0005) but increased at the
follow up visits 74 mm after 12 weeks (the difference from baseline was 4 mm).In
contrast, it dropped from 80 to 47 mm in the second group (laser with prayers).
Although it increased at the follow up visits 56 mm after 12 weeks but it is still
much better than the first visit (the difference was 24 mm)(Fig1). All changes were
significantly in favour of G2 compared to G1(table 2)
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[Fig: ¢1) comparison of the Means of VAS of the Two Groups|
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The mean distance between fingertips and floor was decreased significantly in
G2 from 42 cm to 15 cm immediately after the completion of the first session (p
< 0.0005) compared to 9 cm (from 44 to 35) after the first session (P<0.0005) in
G1(Fig2). Three months after the treatments, forward flexion of the lumbar spine
improvement remained stable between the first assessment and the other three

assessments in patients exposed to prayers.

Fig: 2) Comparison of the Means of Fingertip to Floor in cms of the Two Groups|
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Fig.3 Before treatment Fig.4 Immediately after treatment.

Fig 3&4 show a 50-yr-old male who had LBP for 6 months. Fingertips-to-floor
distance was reduced by 40cm from Fig3 (before treatment) to Fig 4 (immediately
after treatment).

Table (2): Comparison of the two Groups with Low Back Pain after Treatment

. G1(20)=Without G2(20)=(with
Variables P Value
Prayer)Mean+S.D Prayer)Mean=S.D t-test df Comment
1.VAS Immediate 65.50+ 9.44 48.7 5+20.45 333 38 0.002 Significant
2.VAS after4 w 68.00+10.05 51.50+17.25 3.696 38 0.001 Significant
3.VAS after 12 w 73.50+12.26 56.50+16.55 3691 38 0.001 Significant

1.1.Fingertip to

. 34.70+9.68 15.30£13.20 5.299 38 <0.0005 | Significant
Floor (Immediate) 9
Z'Fmgertlp to Floor 36.65+10.04 14.45+11.70 6.439 38 <0.0005 Significant
after4 w
Fi i 16.35+12.36 -
3 Flngertlp to Floor 39.75+10.06 6.565 38 <0.0005 Significant
after 12w
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Table 2 shows a comparison of the two groups with LBP immediately after
treatment, at 4 weeks and 12 weeks. There is a statistically significant difference
between both groups regarding to VAS as well as fingertips to floor distance in
all visits. These results were more significant in G2 (laser with prayer) compared to
G1(without prayers) in all measures.

Discussion

The clinical question the study sought toanswer was: does prayer add any benefit

to patients with CLBP in addition to acupuncture laser therapy? My data indicate
that prayers during LLLT do decrease back pain and disability after a single
treatment session in these patients, compared with acupuncture laser therapy
alone, in a clinically and statistically significant manner.To my knowledge, this is
the first study that focused on evaluation of prayers as additional therapy to LLLT
in the management of chronic back pain which is the most common and costly
musculoskeletal condition.

Most standard therapies for back pain frequently pose adverse effects, particularly
in older patients, further compromising quality of life. NSAIDS increased risk of
gastrointestinal bleeds and induced renal, cardiovascular, central nervous system?.
Use of narcotic analgesic and muscle relaxing agents results inan increased risk of
falls in patients above 60 yr.Bed rest leads to osteoporosis, especially in the elderly.
Thus, there is a need for non-drug, and non-invasive therapies for chronic back
pain such as LLLT which can be used as a first-line therapy in practice. Four animal-
model studies found no differences in anti-inflammatory effects between LLLT
and NSAIDS such as indomethacin, meloxicam, celecoxib, and diclofenac when
they were administered at doses equivalent to those given in clinical practice®'°.
Recent studies from UK, USA and Canada suggest that between 38% - 66% of
patients attending rheumatology clinics have considered using complementary
medicine.

The report by Barnes and colleagues showed that 62% of 31,044 American adults
aged 18 years and above, used some form of (CAM) therapy, where prayer was used
specifically for health reasons. However, without prayer involved, 36% of adults
used some form of CAM therapy''. Research on distant healing, which sometimes
involves prayer, has demonstrated positive effects for in vitro samples of human
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tissue, such as red blood cells and cancer cells''. Other research suggested that
the interpersonal factors of healers themselves may be an important aspect of
this work™. Other study suggested that the participants’ individual interpersonal
belief factors are a critical component in prayer efficacy’.

In recent studies, many authors have reported significant pain reduction with
LLLT in various musculoskeletal and soft tissue pain syndromes such as shoulder,
neck and low back pain. However, there are few studies of using LLLT for low back
pain.

Klein et al'® contrasted 10 patients who had LLLT stimulation and exercise therapy
to 10, who had only exercise therapy.They concluded that LLLT therapy does not
have any advantage over exercise therapy alone in the short-term situations.
Furthermore, Basford et al?> found that LLLT causes an improvement in function
and a decrease of pain in patients with LBP but does not have a long-term effect.
However they used the laser that would be considered to be at the high end of
LLLT.Gur et al'” compared 25 patients who used laser plus exercise with 25 patients
used laser alone and 25 patients, exercise alone suffering from CLBP. They found
that LLLT seemed to be an effective method in reducing pain and functional
disability in Patients with chronic LBP but did not bring any additional benefits to
exercise therapy. It is interesting that this study found benefits with only a single
treatment session as many believe that multiple laser treatments are needed to
gain benefits from LLLT

The choice of the optimal treatment points in LLLT is controversial. However, the
points used in this study correspond with traditional Chinese medicine and | had
difficulty finding the literature related to the use of laser acupuncture in CLBP and
there was no standard therapy programme regarding the type, dosage and the
duration of laser therapy.

Finally, according to my personal observation, after the completion of the
treatments, VAS and distance between fingertips to floor as a measurement of
forward flexion of the lumbar spine were immediately decreased significantly in
both groups but more significantin the laser plus prayers group.Benefits, however,
were limited and decreased with time in the laser group. Three months after the
treatments, forward flexion of the lumbar spine improvement remained stable
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between the first assessment and the other three assessments, only in patients
exposed to prayers with laser.

In conclusion, using prayers* by the treating clinician during Low level laser
acupuncture therapy results in more beneficial effects for the therapy of CLBP
than treatment with LLLT alone and reduces treatment period down to one
session when reciting the prayers.

This study was limited by a relatively small sample size.The other limitation of my
study was that | did not include placebo laser treatment group in this study to rule
out placebo effect. Further placebo controlled trials with high methodological
quality in which the features of the laser are well documented are still required.

* A saying of Prophet Mohammad (Peace be upon Him) “He whoever visits a sick
person ... and says upon him:“l ask Allah the Grand, the Lord of the Magnificent
Throne to cure your illness” (7times). So therefore, God will restore him to health.
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