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ENGLISH SUMMARY

SUMMARY (not more than 200 word)

In this research proposal we are going to test the antitumor activity of
extract from plant recommended by The Prophet Mohammad (PBUH) for
the treatment of what could be described as cancer. Plant extract will be
assayed for its antioxidant and antimutagenic activities. These two steps
are considered the first stage in the process of carcenogenesis (initiation),
which is followed by promotion and progression. Also the plant extract
will be tested for its antiproliferative activity and its ability to inhibit the
growth of cancerous cells in culture as determined by its ability to inhibit
DNA synthesis. So, our approhch for determining any antitumor activity
will encompass the following:

1) Testing the plant extract for its antioxidant activity using he powerful
single cell gel electrophoresis (COMET) assay.

2) Testing the plant extract for its antimutagenic activity using human
peripheral blood lymphocytes in the COMET assay.

3) Testing the plant extract antiproliferative activity at the molecular
level by determining the extent of inhibition of DNA synthesis using

radioactive isotopes (H3-thymidine).
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The proposed work will verify the therapeutic efficacy of this plant and
information derived from this work could be of great value in treating many,

otherwise difficult to treat neoplastic diseases. LITERATURE REVIEW

* Up-to-date review of current, state-of-the-art research in the proposed
area.

* Justification for the topic selection.

Ailments are the inseparable companions of life. The efforts to heal
aliments and the desire to attain vitality and longevity prompted the early
man to explore his natural surroundings. In this process he selected and
employed a number of therapeutic agents mainly from plants. It is this
effort that has gone by the name “Medicine”. All ancient cultures of the
world have involved their own medical lores and practices to take care of |
their health problems. The early man obtained his medicine form plants
available in his immediate environment. Over the millennia, the most
effective remedies amongst them were selected by the trail and error,
empirical reasoning and even by experimentation, which have now
become part of the ethnomedical traditions. In many cultures such as
those of the Arab, China and India this experience was systematically
recorded and incorporated into regular systems of medicine that later
became the material-medica of the traditional medicine. Such health care
practices thus evolved were all culturally, socially and environmentally

closer to the people.
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Until the beginning of the 19" century medical practices were what we,
now call traditional medicine. The renaissance period brought great
scientific upheavals that began to introduce Cartesian Scientific
materialism into human activities and notably into the theory and practice
of health care. Its method was to break up complex phenomena into their
component parts and to deal with each one in isolation. This approach
resulted in a search for a single cause for the diseases and correspondingly
the modern pharmacological investigations were aimed at finding a single
active principle that could be isolated from the medicinal plants.

The introduction of this kind of abstract medicine in the form of basic
chemicals and pharmaceuticals during eh 18™ and 19" centuries has
demonstrated methods for bringing quick relief in sufferings and this won
instant admiration and popularity. This system known as allopathy or
modern medicine made rapid advances during the 9" and 20™ centuries as
a result of the advances made in biological chemical and pharmacological
sciences.

The World Health Organization has estimated that 80% of the world
population relies on traditional medicine for primary health care. The
WHO declaration of Health for all by year 2000 emphasized the

importance of Traditional Medicine in achieving primary health care.
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According to WHO, the use of plant remedies is on an increase even in
the developed countries especially among younger generations. In
industrialized countries, the consumers are seéking visible alternatives to
medicine with its associated dangers of side effects and over medications
and alternatives to modern medicine are finding increasing popularity and
acceptance in the developed countries. During the last decade, WHOs
Health Assembly has passed a number of resolutions in response to a
. resurgence of interest in the study and use of traditional medicine.

From what is already known about the richness of the traditional
medicine including that of tribals, it is perhaps the richest resource base
for health care of mankind, but the efficacy of the most of the traditional
remedies is required to be subjected to scientific verification and
validation to ensure safety, efficacy and quality. It is in this background,
that the present research work is initiated with the main objectives to
develop and use appropriate techniques to evaluate one of the traditional
remedy for caner in line with the classical concepts of pharmacy and
pharmacology.

This work is also stimulated by the discovery of the anti-tumor
properties of the alkaloids, some 40 years ago, which still represent the
major anti-tumor drugs used in modern medicines'. Also, a number of
anthracycline aminoglycosides and depsipeptides are characterized by a

spectrum of anti-proliferative and cytotoxic action>”.
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Since 1990 the National Cancer Institute (NCI, USA) has screened
more than 70,000 natural and synthetic compounds against a panel of 60
human cancer cell lines’.

The antigenotoxicity of plant extract can be determined by the Single
Cell Gel Electrophoresis (SCGE) Assay, which is a powerful technique for
the detection and measurement of DNA damage and repair. This assay is
also known as “Comet” Assay. It is a rapid, simple and sensitive method
to quantitate genetic damage and repair in a small number of cells(12).
The SCGE assay is a particularly valuable technique that allows the
detection of intracellular difference in DNA damage and repair.’

In this proposal we shall be using SCGE technique to evaluate the
antioxidant and antimutagenic activities of a plant extract and test
whether the extract can inhibit DNA damage to peripheral blood
lymphocytes by oxidants and mutagens. Also, a test will be done to see
whether the plant extract can enhance DNA repair if the damage
occurred. In addition the plant extract antiproliferative activity will be

determined in tissue culture using human lung carcinoma cell line (A549).

Liadt sy

)



Al pgdad | imallg il telnd] 1 34 ol bl il

RESEARCH OBJECTIVES

* The research objectives should be clear, concise and related to
the research topics mentioned in the research summary.

The overall objectives of this grant proposal is to evaluate the
anitmutagenic, antiproliferative and possible anti-tumor activities of a
plant recommended by our Prophet (PBUH) for the treatment of many
illnesse. One of them could be ascribed as cancer. Specifically this will
entitle carrying the following:

1) Testing the plant extract for its antioxidant activity using the powerful
single cell gel electrophoresis (COMET) Assay.

2) Testing the plant extract for its antimutagenic activity using human
peripheral blood lymphocytes in the COMET Assay.

3) Testing the plant extract antiproliferative activity at the molecular
level by determining the extent of inhibition of DNA synthesis using

radioaactive isotopes (H3-thymidine).

The proposed work will verify the therapeutic efficacy of this plant,
and information derived from this work could be of great value in

treating many, otherwise difficult to treat neoplastic diseases.
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RESEARCH DESIGN

* Each objective should be addressed.
The methodologies used to achieve the stated objectives should
be clearly discussed.

* The design should reflect the capabilities of the team members
with regard to procedures and methodologies used to achieve
the stated objectives.

MATERIALS AND METHODS

Detailed presentation of the scientific methods used to achieve the
objectives planned during this period.

Chemicals

Unless otherwise stated all chemicals were from analytical grade.
Low melting temperatures agarose, triton x-100, sodium sarcosinate, Na2
EDTA, TrissHCL, PBS, glucose-6-phophate, -nicotinamide adenine
dinucleotide phosphate monosodium salt and ethedium bromide were from
Sigma (St. Louis, Mo. USA). The frosted slide glass for microgel
electrophoresis were from Fisher (USA) sodium phenobartital, S5,6-
benzoflavon (p-naphthoflavone), N-methyl- N-nitro N-nitrosoguanidine
(MNNG), 4-nitroquinolin N-oxide (4NQO) were from Aldrich/USA.

Preparation of Plant Extracts

The following extracts will be made from a single lot plant. The
plant is to be powdered for preparation of extracts. Extraction will be first
done by decoction of the powder employing ethyl alcohol: water (1:1), at
room temperature with continuous shaking on a rotary shaker. This will
be followed by extraction with ether, chloroform, butanol and finally water.
Each fraction will be concentrated by soxhlet apparatus at 48°C under
vacuum. Scheme for extraction is as shown:
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SCHEME OF EXTRACTION
PLANT MATERIAL (POWDER)
ETHYL-ALCOHOL;U-I,O :1)
Ethyl alcolol fraction Reévidue
F) ’ \LEther
Ether fraction Residue
(F») y
Chloroform
Chloroform fraction Residue
(Fs) ‘ 1-
Butanol \1’
Butanol fraction . Residue
(Fy) : \1, Water

Watér fraction Residue
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Preperation of Human Pericpheral Blood Lymphocytes

Heparinized whole blood was collected by venipunture from
donors and lymphocytes separated using separation medium (Gibco Ltd.,
Paisley, Scotland, UK).

The cells were washed with RPMI 1640 medium with L-glutamine
(Gibco Ltd., Paisley, Scotland, UK), and resuspended in the same medium
and dispensed to universal tubes for further use.

Evaluation of antioxidant and antimutagenic activities of plant extract:
Incubation Experiments:-

Peripheral blood lymphocytes will be incubated for different
periods of time with an appropriate volume of oxidants (H,O, and -
bleomycin) and mutagenic agent N-methyl - N-nitro - N-
nitrosoguanidine, MNNG).  Appropriate amount of oxidants and
mutagenic agent will be added to PBL and various concentrations of the
plant extract. Cells will be incubated for a different period of time with
the plant extract. DNA damage by oxidant and mutagenic agent will be
challenged by the plant extract in 3 different ways:

by incubating the lymphocytes with plant extract before, during
and after exposure to the oxidant and mutagenic agents. After
centrifugation the treated cells will be spun down, the supernatant
discarded and the cells resuspended in 75 pl low melting point agarose gel
(LMA) for embedding on slides. Cells were checked for viability by
trypan blue exclusion”),
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Slide Preparation

The technique described by Pool-Zobel et al.,"® will be followed.
Fully frosted microscopic slides (Surgipath, Winnipeg, Manitoba) will be
used. The slides will each be covered with 110 pl of 0.5% normal melting
agarose (NMA) at about 50°C in Ca®* and Mg®* free PBS. They will be
immediately covered with No.1 cover slip and then kept at room
temperature for about 5 min to allow the agarose to solidify. This layer is
to promote the attachment of the second and third layers. Around 10,000
treated or control cells will be mixed with 75 pl of 0.5% LMA to form a
cell suspension. After gently removing the cover slip the cell suspension is
to be pipetted onto the first agarose layer, and spread using a cover slip,
that is to be being maintained on an ice-cold flat tray for 5 min to solidify.
After removal of the cover slips, the third layer of 0.5% LMA (75 pl) at
37°C should be added spreading and using a cover slip and again allowed
to solidify on ice for 5 min. After removal of the cover slip, the slides will
be immersed in freshly prepared cold lysing solution (2.5 M NaCl, 100
mM Na; EDTA, 10 mM Tris, pH 10, 1% sodium sarcosinate), with 1%
Triton X-100 and 10% DMSO added just before use for 2 minimum of 1 h
at 4°C

Single Cell Gel Electrophoresis

The slides will then be removed from the lysing solution, drained
and placed in a horizontal gel electrophoresis tank side by side, avoiding
spaces and with the agarose ends facing each other, nearest the anode.
Generally no more than 12 slides are accommodated. The tank will be
filled with fresh electrophoresis solution (1 mM Na;EDTA and 300 mM
NaOH) to a level approximately 0.25 cm above the slides. The slides
should be left in the solution for 20 min to allow the unwinding of the
DNA and expression of alkali labile damage before electrophoresis.
Electrophoresis will be conducted at 4°C for 20 min using 25V and
adjusting the current to 300 mA by raising or lowering the buffer level.

w..“... s C'JL:Q‘}H /\"\
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All of these steps will be conducted under dimmed light (apparatus
covered with a black-cloth) to prevent the occurrence of additional DNA
damage. After electrophoresis, the slides will be placed horizontally, Tris
buffer (0.4 M Tris, pH 7.5) will be added drop wise and gently to
neutralize the excess alkali and the slides will be lowered to sit for 5 min.
This neutralizing procedure will be repeated 3 times.

Staining
To each slide 75 pl EtBr (20 pg/ml) will be added and covered with

a cover slip. The slides will be placed in a humidified air-tight container
to prevent drying of the gel and will be analyzed within 3-4 h.

Comet Scoring

Slides will be examined at 600 X magnification using a fluorescence
microscope equipped with an excitation filter of BP 546/10 nm and a
barrier filter of 590 nm).

Images of 200 randomly selected lymphocytes (100 cells from each
of 2 replicate slides) will be analyzed from each sample. Cells will be
graded by eye into 5 categories corresponding to the following amounts of
DNA in the tail: no damage - <5%; low level damage — 5-2-%; medium
level damage —20-4-%; high level damage — 40-95%; total damage -
>95%. Analysis will be performed by one slide reader thus minimizing
variability that will be due to subjective scoring. Parallel to each
experiment a series of controls will be done in order to determine any
non-specific formation or reduction in the Comet. The negative controls,
will be cell untreated with plant extract. Similarly, a positing control will
be performed using antioxidant such as catalase, dismutase, deferoxamine
and ferrous oxide.
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Modified Comet Image Analysis

Previous work in our laboratory showed that image analysis of the
comet in the wet agarose slide was difficult due to the fact that cells are
embedded in the gel at different levels, this made it necessary to carry
continuous focusing and adjustment to account for cells at different levels
in the agarose slide. To avoid that and to make sure that we are not
missing any cells it became necessary to reduce the thickness of the
agarose gel. Technically that was difficult, instead the modification we
carried was to dry the agarose gel on the slide. This leaves a thin film.
This modification involved placing the agarose slides after electrophoresis
in Coplin jars containing 100% ethanol for 5 min in order to precipitate
DNA and dehydrate the agarose. These slides were then air-dried
overnight to produce “dry” slides that were stored in a box until used for
scoring. Ethedium bromide staining and flouroscence microscope
photography were as described for “wet slides”,

Trypan Blue Viability Test

To investigate whether the DNA comet detected in the SCG were
not due to cytotoxic effects, cell viability was determined using the trypan
blue exclusion test immediately before using the blood cells. Blood samples
of less than 90% viability were discarded.

Antiproliferative activites

Tumor cell line
Human lung carcinoma (A549) cell line was obtained from
American Type culture collection (A.TCC). It was maintained in our

laboratory using RPMI medium with 10% fetal calf serum, 100 units/ml of
Penicillin and 100 pg/ml of Streptomycin sulphate.
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Cell growth and viability

The A549 cells will be subcultured in suspension in T-flasks using
fresh RPMI media supplemented with fetal calf serum and antibiotics and
maintained at 37°C. Cells will be adjusted to 10° cells/ml and different
extract concentrations will be added to each culture. A control culture
without plant extract will also be maintained. Five sets of culture will be
used and at different time intervals cell growth will be assessed and
viability will be determined by trypan blue exclusion test.

DNA Synthesis and 3H-thymidine Incorporation

H-thymidine uptake.

*H-thymidine (specific activity 20 Ci/mM) incorporation into DNA will be
determined by incubating the cells (3 x 10%/ml) with 3H-thymidine at a
concentration of 1uCi/ml in the presence of various concentratin of extract.
After the addition of 3H-thymidine the culture flasks will be incubated at
37°C. After 4 h. 0.4 ml of the cell suspension will be precipitated with 10%
TCA. The precipitate containing DNA will be redissolved in 0.5 M NaOH
and filtered. The radioactivity will be counted using liquid scintillation
counter’.




dal] pgdad] | duntlly Oyl oudnd 3ns 3 Stbntl] hbd] i

LIST OF CITED REFERENCES

* References should be listed numerically according to their
appearance in the Literature Review (family name of principle
author, other authors, title, journal, volume, page and year)

1. Ferguson PJ., Phillips JR., Selner M. and Cass CE. Cancer Res.,
44:3307-3312;1984.

2. Kanter PM. And Schwartz HS. Cancer Res., 39:3661-3672;1979.

3. Bachur NR.,, §teele M., Meriwether WD. and Hildebrand RC. J.
Med. Cem., 19:651-655;1976.

4. Byfield JE., Lee YC and Tu L. Int. J. Cancer, 19:186-193;1977.

S. Rinehart Jr., Huges Jr., Renis RG., HE. Et al. Science, 212:933-
935;1981.

6. Weinstein JN., Myers TG., O Connor PM., ef al. Science, 275:343-
349;1997.

7. Weinstein JN., et al. Science, 258:447;1992.

8. Chu MY. and Fisher GA. Biochem Pharmacol., 17:741;1968.

9. El-Assouli SM., and Mishra NC. Naturewessenschaften, 65:63;1978.

10. Kuo JF., Wyatt GR. and Greengard PJ. Biochem., 246:7159;1971.

Aot S YH
Ao b T
N4



Al oglad] | lallg Ol G el s W ol ol i

11.

12.

13.

14.

Lot G\gH)

Dutta SP., Mittelman AS., and Chheda GB. Anal Biochem.,
75:649;1976

Olive PL., Banath JP., and Durand RE. Radiation Res., 122:86;1990.
Moldeus P., HogbergJ., Orrhenius S. In “Methods in Enzymology”,
Academic press, New York, pp 52-60;1978.

Pool-Zobel. Et al. Clin. Invest., 70:299;1992.

)






| il g Rl (0
il bt § gl | 5 (i Gt |§

e o2 Lt L .0






dudall podadl | ddkaidlg Tl B quondid s W Sutlunad gblid] yaiigd |

B gy e it o — 1 o e 1 08 5,
" i) 3 1 S o s Lo Gl g bl oS ”

CY V€ WS FERY Bl oy YY1 By,

alialli wii yacudl

S5 AU 8ol Y 1 3 et g 91 AR MO g ol 0 OV B 3 gy =
der g Ay .L,ﬁna,ﬁt,,mgc,;sww)'m..h Wi gy ol 3 Olents 28t oW
d Fim fal & Ja i a1 DAY Y e G LS a1 O g b Byl O
Ay pgs s B g O gels ¥ S ple Bl 2 halt g Jadb Yo YO Ay AWy AW oIS
e
KR R SRNRETIUPPY I [Hp X PARCID PRI AR UR TYRIP B IR | FUPRPR
CY00Y,0 (2 slitl Bdadll At OF s oo b1
G O dor g e ()0l J1y 09 0 30 Wy LIS (o B glie ST 001 WSS ¥
- AWy W I 3§ sadd) e 8 Wy Y sl
Cf b Jo AN 0dd s f o Y0 o o s i Of dorg At AN & -
. (Reivhen et al., 1996) <y
230 IS (o U sl gty D) dkad) Pl g plsiinls 0908 S Sis gt Wby —8
9 Syl g1 G a0 (8t dag 1 A e 8 b OF ) gLz

ddpdadl S\ Y




dumdall ogdad) | duimallg O hl) b ol 51 Y ol bl susipd

&I il o duaid!
Syt pandt po Ledl ol dandt £ g pa 5 g1 el o e o8 B3k ¢ Y
chdase "C4 B S Sl g pill o sliadll § delisiany O gl Sl e el Je
"C U S DAY 7 A oS Ol o LISy i 5150 3 BYS

2a8 o Jpdl) maly g g pdll SLabl N g Wy b Je 1Y) 1 (6 gt WS
e UL g e S gt
gl lan 18 o peaall il 0 S8 OF Gt £ 150 Ao Gl g g
Pt bogian |8 Wl s ST i gl 10l lamy tas Logn s 0F LaS” 7C
. (Synergistic effect)
b-DNA 23, b plasiaay (g pdl) e e WSS ¢ s pr 00 (o Bacd sl
LIS VRNV F S UEPEIRORS WUNTINCH SR AT IR IR PRRPR e Sy
o plpede 00 Jods Flada gpdy el VS STy Ol J St o dhs
Attadlt B3t o ol onde v 0 0 Y g AW Dladlt 301 o pt ke o, 0 YO g d oY1 Baddt Bl
R E Y wﬁfdlﬂ‘&;&‘wjﬁfb)&www)ﬂl’C.J.LsgbuxjcZ:“:J\ '
=2 izt &58 g peripheral monocellular cells = ¢ HCV-RNA
Slaor g Ll sy Y ol g Bl 00 Jool 0 Bl £ G 5P Bl J) J g0 g
(N J ) AlSs) oY

Skl & 5l
"CY (g ) SUSI AN S e sl SRS g | Y UL i) -
B g pilt S Gl oY e 3 alisiny jlinS £ | ez Y s plis ) —¥
TS o CuST G (5 pd) O dols g J gadll a g Sl g pil] S8 7 all plutsian) —Y
. RNA 145 go o0 UY
o) Ul o iy Sl o g0 5a6b ) 359 G- et 1 Sl g pdll o Uy 7S —
. €0-0xaKy viruses 2, « iy S

dddadt S I/"Y\
N



sl podad] | ey Thll b cuondind] 31ans 34 sl oh b i

&l s Joblf whogl!

“pddle
¢ AmSy oY1 Bl U3 s Gy S AN PC g p 1 b Y Bz 3
Ofdry Wby Ja g Y1 32019 e (B atis DD it 31 ISt Wl gy f 3 a2 80 g 20
At d B Wl 3 Jugh su S Al SV 23§ LYl al 1 0 Y1 e
.e_,g,.\ageﬁd.\a.c_s.l’)i));aV)l.kise\ﬁiﬂ-?s.\lc){m.wkﬂ%Yal......;.giﬂ\ﬁ!)’g\ﬁl
Of f (o b o Yo 00 iy 0y b YN A3l SYU-1 3 o 11 B3 g8 (6 LS &gt
Y0 0Y,0 2 clidl Adadll Al

¥ oA s OF lar g e (aylBly g 09 0 5 Wz Dhar g U3 o dagliie 2T So4 ALY
- Ay dgu et 3 sl B e Wy

W € Bz o D 0dd st E Y0 o @ s A O dor g Ayt B ALY 4
. (Reivhen et al., 1996)

Y SULT 50 S5 o Ul ol gy D1y ) dusid fil g gzl O g pd SY1 jls gy 0 .
WS oy Ja Y1 300 38 et g B IS e 3 i Of

SISy OB 1 N putsiiny Ol y 03,31 § pdoiny ) pas Of Elayan et al., 6f .
L arde o QLY 1 o b g sl Sy fg S GuSI oY M pasiany




isdall pglad) | uatllg 5Tl (gutnbnd] 3 flentl] bbd] aipd

ohwadidl <ha§ll
$A—SI Y e A, B, C, D, and E O -y 28 dilae Oy pd dd

A S s pph 2o hy L il I 12 7CE G SIS g ¢ U
Oyt S gid a6 O 2 M WS Olall 3,05 ¢ daw £0—Y s 1o day dilisliae
prxed

VA4 ps Uy VA pls i g #9 THCV g pdlt (o O i ¢ 0l
Wy B gl Coely "C g (slmeSIH Qg B3Liall Y1 Jls] ot ¢
-4 ol ds O el

Satall pluxr¥l ) Jom CI P 1 § padd (Ss C g plly O stall 31391
cLﬁ.‘i)b dolialt 9\..’5!! sl J’*’uﬂrﬁg\ﬁdﬁ\ﬂwb)cm‘ A o &y s
Balial plurlfls oaglet 1 b 08 € (g oo 0 (8o gl tpid (ST ST ¢ S g
WS ¢l gw HCV-RNA oy pill J1) g1 5L )Y plisian 144Y—1440 s SlIW & .
Y O (o YN o 0 0 S T g 1y B g d SISy ST
W iz (g dr b gl S A Wl (@, D) end J) iy Yo IS ddty A1
.(a,b,c,d, e, 1)

J—8 g S O padt O U peas SISy Ldt S OF 4,80t & A1 G s g ol
(@Y Sl 3913) 060 o L rde f Isliae

o apll 13Lan f28 op el cpin oSS OF donil g e ol Sy
g1 b ey . Shaiie logee JS° U a0 28T 1 g 1 3 Jamy las Logee ks 0T S” C
L€ gt g (V03 (V=Y 0) o 91 et A W st S5 4
Y449—¥=0 suys EP 0793964 B1 oy ss)sf 1,51 351 4 gy




dal] ] | dcallg T hl)  ndind] 330 ol hbnd! ipd!

il 11 atas! &yl v

ARl sl 0 308 Blio) iy (5 -1 peanll et 3 01 # ¢ 0d> o IS O pdly L) G b —
gp Jo8 g Al dedd (K8 sy G g J) M5 351 o ¢ JloBll 0 @S A il 3
TR N R VRVIEIPTRV R VO i I S SN VA PPy 3 K L

Nyt WSy 235 g 3 go g0 Lok o fodl) g g dlals § 0> o Ol S U b Y
A o A By Algul!

- paemdt A5Y il oll) Bloo) day ! gl gt 5 4 an il U b =Y

28 gt o el g 0d o S Slatll ey e J gt S8 il o IS g —
G N Juadl Llidg (ol kST JSI A i) £l o e pliszly W s B g e
. (laxative effect) jgo U U

S adois Jo oitd) o IS Gos 5 e Jramalt (5 1 et OF gl oz oy

P C o o fain

Ma Gt (Sl ol Sl g o Beadl gl g3 ey F il 510 NS et Y

Pla—udl Uimb plisuiny Ladd Sl ulal 31 g0 B Jo s g8t sy g pdll g Ll

AN ol (0 S 58 5 wud Sl ey (Extenction coefficient) wasg wlis,

Y g O 90 plasl S S

el o (o S8y crbaiie oL s (sll) oyl 010 sllas) 1 Bt B F
C(V 1Y) Jadd gl peanl e J e Y B g el Ayl Bl S
Sl gy pdo L 2 padl 0da @ (7)  (Y) ¢ (V) g o s
Sy pds wifj‘_‘lﬂij LS Wby e S 3 Lilar) ANV VB Ol g
(Khalil, 1993) 8 (e Joamalt an aitedt odn iy Jiges) of Sl
= Gy b o sl 3] 0 WU W e el O s OF 573
. il g 8 gl Oyl Ul g

Ldndadt S



sl o) | il Tyl b (gubebind] s W el kbt g

S oY Bt S 1 o ke oty (HepG2) it ¢ 51 ja plisiany : LG
M 01 LISy Ll pas (0 o e 01 plused ¢ 31y (Rockvill, MD)
e VY ey e Ll g Bads plasian) SISy s de IS O gl peas (0 g0
oo g gl gl Mg () ), N E) Ay g1 o0 Jge Mo VE QS0 0
i) i) 0b Synergistic effect iy U 3 gr g i 4y . (€) J sy
QAR g 2T Gy I Aslall ao gy I3y o g pdll G e ¢ N MR OSY
- Jadly Qs bjbe,.u 'c...-.\l s 4

5 w (P ti,.l! oRad

N conrot = VNs6mmot1 8% + VN onirot = VNsgmot 1 2 )
T Je

23 14

(1.81-0.75)% +(1.81-7.45)% =0.525x10°

il B i s
V, 084 A0 Y
\RAXK +,YavH £
V,8A 0 AN . o
Y,¥eo V,Y0. 1

Hg#“gf&Yéiﬁau)ﬂu:wa\Ml e b 9

) 3 e At Bt e ot g S 0 Y0 g S oY1 Dladlt BOWN S5 el g Sa 0,00

s S i pa of Y1 G i g OL o i B Wadlt 3301 ;S5 e gl g S

d gt MiSy AST, ALT bl 3 olid)  pult § ol il (6 groms 3 joliS) dxr g

el b g2 3 dor o Qi) B Biadt 51 b OF g g 1in . GGT 5 Alp o0 JS

QL OV=A) Tt 0455 O Jumdyy gt V=F,0 5 Ludl peadd V=00 o Jedb 2l Of
SV 2 'l S (V=¥ V) ) (V= 0) b At 04ST OF Sl 25419 (V=Y 0)

Ldndadl Sy :

OO
N



il odad] | duiatdlg ) (P (guonliad 3t W Beflunid (b i yueipd !

et gl Y1 G Bl 3y 1 9A8 bl 1 plisal (S il pildl odd
.P.u\,;l—mwwi@fc_;gnmym,i Ot
2 ds et

R L QU e S [ B g PR U B R I PR S
w\ﬂ\aﬁe‘ﬁ)ﬂ.ﬁ e )Q\ﬂiye\ﬁ)ﬂa ~,~Y°)‘_L)g1| Dladh 3oLl t“ﬁ)ﬁ#
plasiily g pdll o8 aESIy ) pe Ayl B el N IS Y eSS anlisina] oS4
VY o St sl ey ddle J) J e gt oy HCV-RNA (b-DNA) by PCR
Jl Jse B 3y HCV-RNA (PCR) in peripheral leuckocyte jon: p o
0 8 dad dlys Laily (Wl VY € Jo dutys ab b e) . ple B Al @ sl ) Al
(AP

e Be-11 R WSS, { FRpey gow V| -7 B WO S-IRee- T e R R
ol il b §

(Wattman No. g5 3y plisiany pod Jb (gnd ¢ B pas § ladl i (0 oS )
il o I oy SI3 day ¢ O sla J) peas (1,0 Y) eyl sl gt ) ik £ 4)
. (Millipore 0.45) plasuny ads sty g sy

gl Y e sl Y el o

SV e sl Qg S plasmy (el pH ) b o

8 Jpard] S gdl VY0 B jledt £l ¥,V 0 By b gldly il U1 el
plisiaal (10 =1) Aty sl day b gl Wb plaselll ik oy 0 £ (3 9W5 b il
Jb a—e J 9 ¢ (Shimadzu-240 UV-visible) Ju2 g olasel ik Slgr
Wyl B olasyl ded Jiiy 0.0 ¥V ko &1y 0.0 YV die Ay 0.0 Y4 (e
| RURI RPN SN TR R




dal] ogdad] | dcentllg Tyl uonlind] Hns I sl bl e

o Jpal gy oladl gliu ydll J sty Sephadex 100 plusiaul St 3141 foad o =0
O};‘j\.} Yeoo ¢ YEav e (Yoo Q}?O‘})‘M“‘ﬁ}*‘ “j}ﬁ-\j’@;@h‘@\}ﬂ%

A e
8 1V0e 1Y e V£V it uryy extenection coefficient s ¢ N
e A
r QWS B il b SU 138§ Ol (Sl O ja— g O P Ptz —V
A = CeL
082 = C;x14700 x 1.0
029 = C; x 12500 x 1.0
0.13 = C; x 11900 x 1.0
Se, C = 5.6 mg/dl = 86 KJ
C = 2.5 mg/dl = 82 KJ
C = 1.0 mg/dl = 78 KJ

Purine-prymedine interaction of C virus = 72 KJ

g S quaw&bﬂwufnmgeﬁoiﬂawt 1ia
¢ &SI WD e dabbouadd dygol ol ekl at 1 Sl ls Wb dr g G LB e 36 gust
- SN d L eliS oy

A4S =%

Adl Iy —Y

i gl G Sl i s I3 o Jiyy ¢ A4S D et Y

J\a.hh).u,ih‘..’w@\s -¢

Liodadt Sl e
. NG



el podad] | dcntlly O phlf B (gutulnd] Hns Y el (o ] el

¢ 331 My Oy gt Yo 0 ph%0Y0 ¢ gl Yo 04) o5 Byl bl Vi
YeOophd %Y cgum fuuw? Vo o Y0¥ cstagdtad Yo 0wy, %0 0
(o Sis Y0¥ O 5 Yo
A5y el mihally e ged VY g 51 834 5 b gl 10b gy e Yo Y Dliayy L
s 2

o gl (g2 M o B8 gt o oF Gy
it By g el (g0l Al Wy g I gl Sl J g2 o J gt

it b got o gl 3MaeS L1 bl Vi s TS g )50 6 Vgl
syl ) e f S ¢ A Olislian o O gl ) S S QY g2
P olislall e Jo Ol gutt

 da¥t s gt
L P US|
g0 oo HCV-RNA i)t sl 31y 3skalt plua it SIS
D agW) &5 gast!
Szl gpnan LSU O i3 mg ga a0 Sy S ) 0 O gl (o
0) Oy -l ¢ peal day s 3ul p gty gy (Bl O gebe W) 09 0 B st 2 Al b (o
Ty b gnda Sty dads pr S YN b I3 025y b A Bul By Ol
Jloe,aen a:_gi.__p__,o.ﬂlcﬂi.a_“b.l_sjéh\~~/fr £,A 1 Y,0 cu mgdW 58
im0 S Sy S eSS A, s

..... "‘ &Lﬁaﬂ! /';‘\

N



all glad) | ekl il  cmtdad b3 sl ol s

0] k}oﬁ_‘
sl s g g\ peas oty LS 0 JSG ool aa S il o0 O gl (o2 0

509 ¢ AT Bl o day bt 00 ) e (B g O gela W) 09 ST 23 0B G
C i ge gl 1y S Y bk g dads e A SO Ol T ol Sl

D dngl ) ds ges!
SV e et (p U By gt Lyl ALY e Jioekly ASIU @5l 0 O gy (o2 0
' - s pdll e glda

dof Gy o8 J kSl 2 ) dlailiall B gadt pe s gadl odn Carias By L
¢ ﬁ)_o‘)_ﬂcy\.»f(*—'\) sul CW‘ J&d‘) sl § Lo wiw‘}fd%
Juamdt ety . a go JSS gy ) 3575 Ol (o Bikosne 301 8 IS
- (0) Jauly Bred o \gde

(GPT, +—S3 Ots iy omyyshedl 555 & Wy Lals a O il oo g7
St Cadt Ji3y Wt o2 oll adall DL 3 et J) Bl 12 < GOT)
. :Mﬁiyﬁ‘#ﬂhﬁb\f

alloal! polis

IS ey k] Yy oy p SSVlas B peiat sk
(Wattman g5 33 plasialy b Fl gl ¢ W s § Ll U o @8 ) =)
—in I3 day # O sbe ) peas (1,0-) Gy Shil) sl o 3 i ¢ No. 4)
M e el Y i o . (Millipore 0.45) plasiany 4sds sty sy caisdl ol i
. gl
VL pas sl DUy S plisan aleael) pH 1 b o2 Y

Aol gyl TN
X

——



il o] | il o yll b (gutnbind) 316 M peilunil] ol i

5 Jerdl Ot VY0 ) st slad Y Ve G badly caiidt g alsld) —Y
(VoY) ey bl dy b ol 1ib olazell b gy o0 £ (4900 25U bl
Js¥ &> (Shimadzu-240 UV-visible) s s jolauifl Cib jlgr plisuny
ol J\Bg 0.0 PV s @Iy 0.0 YV e By 0.0 YV rge b e
ORI PN KR 2 KR FCA R IR W) |

F gy ool gyl J 51y Sephadex 100 plasiewly Suadl 31t foad o — ¢
cYorn 74—-4,,‘,,}205)?‘}__‘5"\_.5‘@}},4 LS);ﬁ.LEJQ;@beUﬂ&")U&J#\
LA Je oI e (Ve

5 VY8 cAYo L VEVe . wil urgy extenection coefficient pus ¢ -0

e gt
QWS A Bl O S O 8 5 Ol (Sl O Y g O 0 plisanl — %
A = CeL
082 = C; x 14700 x 1.0
029 = C, x 12500 x 1.0
0.13 = C; x 11900 x 1.0
So, C, = 5.6 mg/dl = 86 KJ
C = 2.5 mg/dl = 82 KJ
C = 1.0 mg/dl = 78 KJ

Purine-prymedine interaction of C virus = 72 KJ
V44%-¥—0 i)z EP 0793964 B1 o3, dny)sf ¢ 121 8 s 93
69682 US PTO ‘J) :\,,g_gfi &g bl 4 Ly y

it Sl
rollrws Q m



dumdal | 0 gelind

il § O ] (guonktd | 3 ol ook il s

Table (1) : Liver and kidney functions after administrated of

Cassia actifolia

Time prot'% Alb. %Sl;‘ SPSI;‘ Creat Urea
. 23.
I L b R T
N A I T T L R
N I v O R e
S LR - E O i R
4" week S dus Esi (?2;91; O.8ax 13.9+ 0.6
2" month 6"7)?0‘-; 3"(‘)?& ést % "'gfﬂf 150 0.8
3 month 6'?)'.)0? s'csy.zoi :‘; E‘% 0'3‘.30: Y
1.9 :
N L R O e R
1.1 2.0
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Table (2) : Liver and kidney functions after administrated of
anethum graveolens

Tim T. Alb. S. S. Cre Ure
e prot G G at. a
ein (0] PT
T
Con 6.60 3.40 26. 25. 0.60 13.5
trol + + 0+ 0+ + +
0.01 0.02 0.8 0.9 0.03 1.10

1™ 6.62 3.40 25. 25. 0.62 13.8
wee + + 0+ 0t + +

k 0.01 0.01 1.3 0.5 0.02 0.80
2 6.64 3.50 25. 24. 0.62 14.4
wee + t 0+ 0z + +

k 0.01 0.03 0.9 1.0 0.02 0.70
3 6.71 3.50 24. 23. 0.63 13.9
wee + + 0+ 0+ + +
k 0.01 0.02 1.6 0.6 0.02 0.90

4™ 6.80 3.60 24, 23. 0.63 145
wee + + 0+ 0+ + + 0.6
k 0.02 0.02 1.9 0.8 0.03

2™ 6.80 3.61 23. 22. 0.64 13.9
mo + + 0t 0+ + +1.1
nth 0.02 0.02 2.1 1.2 0.02

3™ 6.83 3.62 22. 0.65 14.7
mo + + 23. 0t + +0.8
nth 0.02 0.02 0+ 1.1 0.03

- 1.7

el 6.86 3.62 23. 20. 0.66 14.9
mo + + 0+ 0t + +0.7
nth 0.03 0.02 1.8 1.4 0.03
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Table (3) : Liver and kidney functions after orally
administration of combined mixture (1:1 v/v) of both

Tim T. Alb. S.G S.G Creat Urea
e prote oT PT
in

Cont 6.50 3.30 26. 23, 0.60 14.1
rol + + 0+ 0+ + +

0.01 0.01 1.8 1.6 0.01 1.10
1* 6.60 3.40 25, 22, 0.65 14.0
wee + + 0t 0+ o +1.0
k 0.01 0.01 1.2 0.3 0.01
2md 6.60 3.50 25, 22, 0.62 13.5
wee + + 0+ 0+ + +1.0
k 0.01 0.01 0.5 1.0 0.02
3 6.70 3.50 24, 22, 0.60 12.1
wee + + 0+ 0+ + +1.1
k 0.01 0.01 1.5 1.1 0.01
4™ 6.70 3.50 23. 20. 0.64 12.0
wee b o + 0 0+ + +2.1
k 0.02 0.01 1.2 1.1 0.02
2 6.80 3.51 22. 20. 0.65 13.0
mon + + 0+ 0+ + 1.1
th 0.02 0.01 1.6 1.2 0.03
31 6.80 3.60 20. 18. 0.62 12.0
mon o + 0+ 0 + : +0.9
th 0.03 0.02 1.0 1.8 0.04
4" 6.80 3.60 20. 18. 0.65 123
mon b o + 0+ 0x b o +21
th 0.03 0.02 13 1.8 0.04
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Table (4) : Virus number after application of the detoxified
juices in tissue culture as compared to control

Time Virus No. (10°)
(day)
Contr Combined
ol Cassia Anethum mixture
ctifolia gravelens
1.00 + 1.00 + 1.00 + 1.00 +
0.0245 0.0195 0.0278 0.0155
2" 1.81 + 1.45+ 0.75 + 0.465 +
0.0448 0.0343 0.0172 0.0245
3 1.94 + 1.40 + 0.60 + 0.350 +
0.0321 0.0322 0.0188 0.0245
4" 2.01+ 1.30 + 0.50 + 0.250 +
0.0288 0.0295 0.0100 0.0245
5t 2.00 + 1.00 + 0.38 + 0.120 +
0.0309 0.0211 0.0114 0.0245
6" 232+ 0.80 + 0.20 + 0.000 +
0.0356 ' 0.0168 0.0080 0.0245
Rt Sy

(ve)
N



Aol pgdad] | Aty STyl 3 cridind] 515 gl pbbl] il

Table (5) : Toxicity test

Before treatment
Total Bilirubin
Direc Ind Alb SGO SGP P
t irec . T T C
t R
Control (n 05 + 0.1 4.1 23.0 21.0 -
=10) 0.01 + + +2.0 1.5 v
0i0 0.1 e
1% grou 1.03 0.3 8 71.0 64.0 +
n=42 + +0. + +5.0 +4.0 v
0.05 0.1 e
2" group 32% 1.8 2.8 170.0 164.0 ¥
(n=42) 0.8 +0. + + + v
0.3 14.0 10.0 e
3™ group 30 2.0 29 260.0 285.0 +
(n=15) 1.9 0. + + + A\
0.2 16.0 18.0 e
4" grou 19+ 0.4 3.7 140.0 112.0 +
(n=15 0.2 +0. 04 +9.0 - A\
: 12.0 e
After treatment
Total Bilirubin
Direc Ind Alb SGO SGP P
t irec . T C
t R
Control (n 04 * 01 42 20.0 18.0 -
=10) 0.02 + + +0.1 +1.0 v
0.0 0.1 e
1" grou 061 0.2 4.0 32.0 53.0 -
(n=42 0.05 0 0:!:1 +1.8 +2.1 A\
X e
2" group 0.7+ 1.2 38 46.0 49.0 -
(n=42) 0.8 0 0:!:3 +2.0 15 A\
. e
3™ group 09t 0.3 42 50.0 62.0 -
(n=15) 1.9 0 0:!:2 +40 +5.0 v
. e
4" group 09t 03 39 520 59.0 -
n=15) 0.2 +0. 0.1 +3.0 +4.0 v
e
HIPR | o HIP slid & JaY ds gesti
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Honey n the Management of Infections
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Surg Infect 4(2):219-226, 2003. © 2003 Mary Ann Liebert, Inc.
Posted 08/13/2003

Abstract and Intrbduction

Abstract

Background: Honey, a natural product of bees of the genera Apis and
Meliponinae, has been recognized for medicinal properties since

antiquity. Honey has demonstrated antimicrobial

properties. These effects are variably ascribed to the pH, hydrogen
peroxide content, osmotic effect, and as yet unidentified compounds
putatively described as inhibines. Materials and Methods: This review
will explore the use of homey in necrotizing soft tissue infections,
postsurgical wound infections, wounds other than postsurgical infections,
Helicobacter pylon of the stomach and duodenum, and burns.
Throughout, the in vitro evidence that exists and the explanations that
can be offered for the purported benefits of honey will be reviewed. Most
of the reports are either uncontrolled case series or in vitro observations.

As such, detailed critique of statistical methods will not be undertaken.
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Conclusion: The purpose of this paper is not to debunk honey therapy as
a myth, but to stimulate thought among surgeons interested in surgical

infection and perhaps serve as the

nidus for future research. The use of honey should be considered when

more conventional therapies have failed.
Introduction

And your Lord revealed to the bee: Make hives in the mountains and in
the trees and in what they build, Then eat of all the fruits and walk in the
ways of your Lord submissively. There comes forth from their bellies a
beverage of many colors, in which there is healing for mankind. Verily in

this is a sign for those who give thought.
-- The Koran, Surah AI-Nahal, verse 68 & 69

Honey has been recognized for medicinal properties since antiquity. It is
mentioned for healing purposes in the Bible, the Koran, and the Torah, It
is mentioned in the Edwin Smith Papyrus dating from the 17th century
B.C., and is again referred to by Hippocrates and Democritus in ancient
Greece, Galen in ancient Rome, and Avicenna in medieval times. In the
past century there have been sporadic reports of its use In the treatment

of various wounds and infections, w will be reviewed here.

i dalt Sigd N
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Honey as a Substance

Honey is a natural product of bees of the genera Apis and Meliponinae.
The bees collect nectar from flowering vegetation. The nectar is subjected
to enzymatic processing in vivo in both the collecting bee and in a
processing bee inside the hive. The processing bee then deposits the nectar
into a wax cell in the hive, where due to relative warmth and fanning by
bees, the water content is reduced by evaporation to 17%. The sugars in
the nectar are converted enzymatically into glucose and fructose. Glucose
oxidase then converts the glucose into gluconic acid and hydrogen
peroxide. The antimicrobial effects of honey are variably ascribed to the
pH, the hydrogen peroxide content, the osmotic effect, and as yet
unidentified compounds putatively described as inhibines. Various
researchers have neutralized the hydrogen peroxide with catalase in vitro
in order to exclude the activity of hydrogen peroxide, with varying
results. For the bee’s purposes, the antimicrobial effect is very useful;
honey can feed a hive through a long winter, and likewise, has a shelf life
of many years for human consumption. Commercial processing involves
heating of the homey to inactivate enzymes that may facilitate
crystallization of the honey, making it less attractive commercially. Honey

can be purchased commercially in both unprocessed and processed states.
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The use of honey as an anti agent was limited until recently to wounds,
including burns, pressure ulcers, other ulcers of the skin, and traumatic
or surgical woundsll With the recognition in recent years that peptic ulcer
disease is in large part an infectious disease (Helicobacter pylon), there
has been attention to the use of honey in its eradication as application to
the gastric and duodenal mucosa would be both simple and pleasant for
the patient, This review will explore the use of honey in necrotizing soft
tissue infections, post- surgical wound Infections, wounds other than post-
surgical infections <Helicobacter pylori of the stomach and duodenum,
and burns, including in vitro evidence and possible explanations for the
purported benefits of honey. Most of the reports are either uncontrolled
case series or in vitro observations. As such, a detailed critique of
statistical methods will not be undertaken. The purpose of this paper is
not to debunk honey therapy as a myth, but to stimulate thought among

surgeons in terested in surgical infection and perhaps serve as the nidus

for future research.
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Necrotizing Soft Tissue Infections

Spencer E. Efem of the University Teaching Hospital in Calabar, Nigeria,
has published a series of papers on the antimicrobial and wound healing
effects of honey. He first published a series of 59 patients with wounds
and nonhealing ulcers, 80% of which had failed to heal with conventional
therapy for periods of one month to two years("). He showed that wounds
which initially cultured positive for a variety of organisms were sterile at
one week, and that 58 of the wounds went on to heal rapidly, with
separation of eschar, diminished edema, and rapid reepithelialization. His
method was to apply 15-30 ml of unprocessed honey to the Wound daily,
after cleaning the wound with normal saline. One ulcer was due to a
mycobacterial infection and did not respond to honey. Although Efem did
not provide data to support the following impressions, he described the
effects of honey to be “debridement of wounds by a chemical or enzymatic
action; absorption of oedema fluids around wounds; inactivation of
bacteria; deodorization of offensive wounds; promotion of granulation
tissue formation and epithelialization; and improvement of nutrition.”
Efem noted the low pH (3.6) and hygroscopic (osmotic) effects of honey
and their probable role in its antibacterial effect, but he also noted the
effect of inhibine, a previously described thermolabile bactericidal

substance. As mentioned earlier, hydrogen peroxide is produced by the
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action of glucose oxidase, and Efem considered the “inhibine” to be
hydrogen peroxide, although there is not universal agreement on thisll In
1993, Efem published his experience with twenty consecutive cases of
Fournier’s gangrene managed with systemic antibiotics
(amoxicillin/clavulanic acid and metronidazole) and topical unprocessed
honey( He compared these patients to 21 similar cases managed by other
physicians in the same institution, in which the standard approach of
surgical debridement and systemic antibiotics was used. The patients
treated with honey had their wounds cleaned with saline upon
presentation, then dressed with topical unprocessed honey or packed with
gauze soaked in honey, with the wounds inspected and the honey
reapplied daily after cleansing with normal saline. At seven days after the
start of treatment all wounds were swabbed and found to be sterile, after
having grown the usual expected mix of organisms recovered by a surface
swab upon initial presentation. Although not analyzed statistically, there

were more operations and re required in the orthodox group, although
the length of stay was shorter, on average, by 0,5 weeks in this group ( 1)
In the group treated with honey, foul odor, edema, and discharge resolved
within I week of the commencement of therapy, and all necrotic tissues

had separated. Efem concluded that honey is superior to standard
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therapy and that it may revolutionize the treatment of this disease. Later
reports from other authors show that some have indeed adopted honey as
an adjunct in the treatment of Fournier’s gangrene. Hejase et al. reported
on a series of 38 patients with Fournier’s gangrene, all of whom had
surgical debridement and systemic antibiotics followed by topical
application of unprocessed honey on gauze pads three times a day, with
one death in the series. They provided neither data for the effects of honey
nor controls in their series, but presented the cases as a series. They
credited homey with local cleansing and improved healing of the

wounds"®

Infected Surgical Wounds

Support for the use of honey in the treatment of infected surgical wounds
is anecdotal, but interesting nonetheless. In both reported series (two
patients and nine patients, respectively), honey was used as a salvage

maneuver, and therefore there were no controls.

Armon reported on the use of locally produced honey for the treatment of
infected wounds at his center in Tanzania. The first was a 20-cm sacral

pressure ulcer to the level of bone. The treatment described was

application of a “thin layer ”of “pure honey” three times a day, followed

O
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by a dry dressing. Armon stated that the wound was suitable for surgical closure
by day 9, but other complications precluded surgery and the wound went on to
heal nonoperatively in 70 days. The second was an infected laparotomy wound
after hysterectomy, with pus emanating from the wound and the vagina. The
patient had been referred to him for lack of response to partial opening of the
wound and several courses of antibiotics. In addition to removing the surgical
sutures to allow for drainage, he treated the wound with honey and reported
that the wound was granulating by the tenth day and hoalod by tho fourtoonth
day, without the use of any antibiotics. It is not clear what portion of the good
outcome was due to the application of honey, and what part was due to the

application of the basic surgical technique of adequate drainage.

Vardi et al. reported on a series of nine infants with infected surgical
wounds treated with honeyll This series developed from one patient in
whom honey was used as a salvage therapy for a sternal wound infection
with Pseudomonas aeruginosa and mediastinitis with Staphylococcus
aureus. After this patient did well, they created a standard protocol
wherein if a patient had failed conventional treatment of 14 days of
intravenous antibiotics and wound cleansing with chlorhexidine solution
and fusidic acid ointment, honey therapy was begun. Unprocessed, non-
pasteurized, non-irradiated, commercial honey was applied twice daily
after cleaning the wound with normal saline, Six of the patients had

systemic antibiotics discontinued at the commencement of honey therapy;
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three continued to receive systemic antibiotics. All wounds were closed by
day 21 of the twice-daily application of fresh unprocessed honey. The
authors commented on the theoretical risk of introduction of spores of
Clostridium botulinurn and resulting infection. They pointed out that this
is a risk known only for the ingestion of non-pasteurized honey by
neonates due to the relatively non-acidic milieu of their stomachs, but that
no case of clostridial infection of a wound from honey has ever been
reported. Although this case series is promising, the lack of appropriate
controls makes it impossible to determine if the good outcomes were the
result of the benefits of honey, the detriments of standard therapy, or just

good fortune.

Hellcobacter pylori

AU at al. reported in 1991 that natural honey had an inhibitory effect on
Helicobacter pylon in vitro, at solutions of both 10% and 20% honey, and
proposed that clinical studies on the treatment of H. pylon infection be
undertakent®. Al Somal et al. performed in vitro experiments to
determine what concentrations of honey would be inhibitory for H.
pylon!, what the active component of the honey is, and whether it was

merely an osmotic effect that inhibits H. pylon. They found that Manuka
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honey from New Zealand, at concentrations as low as 5% vlv, completely
inhibit the growth of H. pylon, and that 2.5% v/v partially inhibits the
growth of H. pylon. The authors also found that non-Manuka honey, and
an artificially prepared solution mimicking the physical properties of
honey, had no inhibitory effect on H. pylon!. The authors stated that
although the active property in Manuka honey has not been Identified,
they know it is a hydrophilic molecule of a weight of 500 Daltons that is
stable at a pH of 1. They proposed clinical trials, and the possibility that
an extract of the Manuka tree or Manuka honey could be used in the
eradication of H. pylon Although no such large-scale trial \has been
undertaken, McGovern et at. reported on a small series of volunteers with
Helicobacter pylon infection by 14 urea breath tests, treated with Manuka
honey or Manuka honey and omeprazole. After two weeks of treatment,
all 12 of the patients remained positive for H. pylon by “C urea breath
test, The authors concluded that, if Manuka honey is effective against

dyspepsia, it is not due to eradication of H. pylori ©.

Osato et al. revisited the topic in 1999; they compared Manuka honey to
honeys obtained commercially from Texas and lowa and to an artificially
proparod solution mimicking hapay (Table 2). They found that at
concentrations .15% v/v, all honeys and the artificial solution inhibited
growth of all H. pylon isolates tested. Additionally, when catalase was
added to the honeys concentrated .15% v/v, the honeys retained their

ability to inhibit all H pylon! isolates; therefore, the anti-Helicobacter
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pylon activity was interpreted to be due to the osmotic effect, as opposed
to hydrogen peroxide content. At the lowest concentration tested, 5% v/v,
the Manuka honey inhibited 60% of the isolates tested, whereas the U.S.
honeys inhibited only 33% of the Helicobacter pylon isolates tested. This
difference was not statistically significant. The authors concluded that
non-oxidant effects are important in bacterial killing, and that paramount
among these effects is the osmotic effect. They also concluded that since
15% v/v honey was needed to inhibit all Helicobac for pylon, that honey
would not be a feasible treatment for Helicobac for pylon!, as it would
probably not be possible to maintain this concentration at the gastric
mucosal In fairness, they probably should have concluded that the
Manuka honey deserved further investigation for its non-oxidant, non-
osmotic Killing property, due to the intriguing, if not statistically
significant finding of differences in H. pylon! inhibition at 5% v/v

concentrations.

Finally, Booth suggested in a letter to the editor that if there is so much
interest in the role of homey eradicating Holicobacter pylon, and
Helicobacter pylon has been postulated to have a role in the pathogenesis
of gastric lymphoma, that there should be interest ih the use of honey as a

possible cure for a form of gastric cancerl®

¢
‘N
oL



dal) ogdad] | duintllg Oyl okl 31 3 oruntlf (k] il

Burns

The use of alternative treatments for common ailments is particularly
attractive in developing countries. Subrahmanyam has conducted a series
of clinical trials on the use of honey and other alternative treatments for
burn wounds in India. He compared honey to silver sulfadiazine in two
randomized trials. The second trial differed from the first in that
histological specimens were taken to corroborate clinical impressions. In
the first trial, 104 patients with superficial burns <40% total body surface
area were randomized in two groups, to receive topical therapy with
either silver sulfadiazine or unprocessed honey. The wounds treated with
honey had earlier eradication of bacteria and shorter time to closure, with
45 of the 52 patients achieving wound closure by the fifteenth day as
opposed to only five of the silver sulfadiazine-treated patients achieving
wound closure by the fifteenth day Subrahmanyam revisited this subject
in 1998, this time also obtaining histological specimens( In addition to
reporting the subjective benefits in the honey-treated burns, he also
reported that 100% of the honey- treated wounds were closed by day 21
as opposed to only84% of the conventionally treated burns (p<0.001). The
histological specimens essentially corroborated his clinical findings in
terms of the presence of granulation, inflammation, and epithelialization.
Additionally, in the silver sulfadiazirie-treated group, four patients whose
burns were assessed initially as superficial and not In need of operation,

converted to full thickness and required excision and grafting.
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Subrahmanyam interpreted this as a bacteriological failure of silver
sulfadiazine. Ho did not consider the possibility of a failure of
randomization. In other papers, Subrahmanyam compared honey to
potato peelsl amniotic membranes and Op-Site® polyurethane fi honey
was superior in each study. However, honey is not always the answer.
Subrahmanyam found in his most r study that early excision and grafing,
the modern gtandard of care, was superior to honey in the treatment of
burnsl He performed a prospective, randomized trial with 25 patients in
each arm, randomized to early excision and grafting or expectant
management with topical unprocessed honey applied on alternate days,
with delayed grafting after the separation of slough. The only advantage
seen in the honey group was that they required less blood transfusion
(21% of blood volume vs. 35% of blood volume), There were three deaths,
all from sepsis, in the honey group versus one death, from status
asthmatrcus, in the excision group. Ninety-two percent of the excision
patients had a good functional and cosmetic outcome, whereas only 55%

of the honey-treated group had a good outcome.
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Evidence for the Antimicrobial Properties of Honey

The text of this section is summarized in Table 3 In 1984 Obaseiki-Ebor
and Afonya, from the University of Benin in Nigeria, reported on the anti-
candidal effects of a distillate of honey in vitro They showed that 72
isolates of Cendida albicans were afi susceptible to the HY-1 fraction of
honey distillate, whereas 10% of the isolates were variably resistant to
riystatin, miconazole nitrate, or clotrimazole. Minimal inhibitory
concentrations (MIC) were determined for this compound as well as for
commercial antifungals as v/v%. The MIC 90 for HY-1 was 2 v/v%, as
compared to mycostatin suspension with an MIC 90 of 0.5 v/v%. They did
not elaborate on the chemical nature of the distillate or on the mechanism
of action. They also did not comment on the osmotic activity of the
solutions, but a 2 v/v% salution of a distillate of honey is not likely to have

as great an osmotic effect as honey.

Willix et al. of the University of Waikato in New Zealand reported on the
antibacterial activity of Manuka honey as opposed to other honeyst They
stated that the antibacterial effects of honey are due in large part to
hydrogen peroxide derived from an enzymatic system intrinsic to
unprocessed honeys. However, they cited a systematic review of
commercially available honeys in New Zealand by Allen et al, using an
assay that controlled for the osmo effects of honey and negated the effect

of hydrogen peroxide by adding catalase to the assay. They found that the
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antibacterial effect of honey (tested against Staphylococcus aureus) varied
widely among honeys, comparable to a range of between 2% and 58%
w/v of phenol, in an almost Gaussian distribution. They proposed that an
unidentified factor in a local honey, Manuka honey, was responsible for
this effect. Descriptions of the chemical nature or proposed mechanism of
action of this factor have not been published. Manuka honey is a variety
of honey that comes only from New Zealand, from bees fed on the nectar
of the Manuka bush, Leptospermum scoparium. Similar antibacterial
activity has also been found in honey from bees fed on the nectar of
Leptospermum polygafifolium, which is found in the wilds in Australia.
Willix et al. tested Manuka and non-Manuka honey against a variety of
wound infecting species of bacteria. They found that the relative
sensitivities of various organisms varied between the Manuka honey and
other honeys, but that overall both types of honey can completely inhibit
bacterial growth at concentrations below 11% v/v. Mariuka honey, with
catalase added to neutralize hydrogen peroxide, could still inhibit
completely the growth‘ of Staphylococcus aureus at a concentration of
1.8% v/v. The sugar content of the two honeys was the same, so they
ascribed the different relative antibacterial effects of the honeys to a
different, unknown activity in Manuka honey. Another comparison of
Manuka and non-Manuka honey wa undertaken in 199912). this time
against Staphylocoocus urous isolates from clinical wound infections, at
various dilutions and with the addition of catalase to inactivate hydrogen

peroxide.
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The non-Manuka honey at a 25% v/v dilution, in the presence of catalase,
had no detectable antibacterial activity, whereas the Manuka honey
under these conditions had no loss of antibacterial activity in the presence
of catalase. The authors noted also that the lowest concentration of sugar
that has antibacterial activity against S. aureus is 29% vlv, and that the
MIC values for Manuka honey (2-3% v/v) and non-Manuka honey (3-4%
v/v) are well below the concentration at which osmolarity could be

credited with the antibacterial activity.

Efem addressed the question of the osmotic effect of honey in 1992 by
testing in vitro the antibacterial effect of honey and the effect of a sugar
syrup with physical properties similar to honeyr He used a wide variety of
bacterial and fungal isolates from clinical infections (Streptococcus pyo
genes, Enterococcus faecalis, Staphylococcus aureus, Esche rich! a col4
Kiebsiella pneumoniae, Proteus mira bills, Pseudomonas spp.,
Pseudomonas aeruginosa, Bacteroides fra gills, Clostridium welchii,
Clostridium tetani, Clostridium oedematiens) and incubated them on
appropriate culture media with wells of the honey or sugar cut into the
media. Zones of inhibition were measured. Honey was inhibitory against
all bacteria tested except Pseudomonas aeruginosa and Clostridium
oedematiens, The sugar syrup was ineffective against any of the bacteria
tested, with the exception of moderate activity against Streptococcus pyo

genes (the anaerobes were not tested against the sugar syrup).
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The fungi tested were all uniformly suppressed by honey at 100%
concentration, but, when diluted to 50% and 20%, the honey lost efficacy

against the fungi. The fungi were not tested with sugar solution.

In 1998, Wahdan et al. compared the antimicrobial activity of honey and

a sugar syrup with the acids, among which caffeic and ferulic acids were

identified in honey for the first time in their laboratory.

In conclusion, honey has been shown to be clinically useful in various
settings involving soft tissue infections and non-healing wounds, and there
appear to be some properties of honey that are controlling infection other
than via the strictly osmotic effect. The caveat is that all of the data are
generated from small studies, generally without rigorous statistical
analysis. It is analysis will ever be done, as the ecpense of such studies is
utulikely Lu evet L)e rewdrded with the proceeds of honey sales to make
such research financially feasible. The applicability of In vitro studies of
antibacterial effects is unknown in vivo, but the clinical evidence suggests
that honey may be useful in certain circumstances. Its use should be
considered when more conventional therapies have failed. The usefulness
in the management of Helicobacter pylori is Less compelling, and in light
of the other effective and safe treatments available, is probably not

worthe further investigation.
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Human Health fact sheet :J
ANL, November 2001
Arsenic has been recognized from ancient times be poisonous.
Al 83008 pulsiun A5AAN ) puaall dis fiy
Syt e 131 iy ,fﬁués| S o
* Brit. Med. J 3(5666) 336-7, 1969
(Lead poisoning in soldiers in Hong Kong)
clinical finding include blue lines on the gum.
Bl ol dovs @il 2 § B3 T 56
* Journal of the society of Occupational Medicine, Vol 40, No. 4
pages 149-152, 28 references, 1990

Arsenic trioxide could cause gingival ulceration and gum
discoloration.

A 0d G iy St ) o iy

hdad) Sy




dunslal] gdad] | duieidlg ol yill P gutubtd Sans Wl el gl il

Bl 635 oS Bl 21 O § g5 J) 935 1y Ny el OF Jouddl) bty ey
Slghlty 2l @ ally gl
:;5.\}‘ c‘.'..:-m.a Cf:J‘ 1ia day
Cudd S dbaall sLad prromad 3 pulsizasl B LoglS of il )i'c_d')j.h K C)i@}\oﬁ %))
8 gl g e B (o g N
b et S 97 88 hesy e B o S 1 0T (Y
:guh Jmdt
AN 0Ll o padll of 5y I et S o
BULLETIN OF ENVIRONMENTAL CONTAMINATION AND
TOXICOLOGY YOL. 81, NO. 8 PAGES 267-270, 1983.

The accumulation of arsenic (AS) compounds was studied in
human tissues. The highest mean total AS concentration occurred
in the aorta.
* Journal of Nutrition, Vol. 96, No. 1 pages 37-45, 1968.
Large amounts of AS accumulated in tissues especially red cells
and aorta.
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Toxnet web site:
During exposure to lead the concentration is relatively high in
soft tissues especially aorta.
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Signs and symptoms of Aortic dissection:

1. chest pain sl @ aYT
sudden, severe, stabbing tearing Sl — B3l

2. decreased movement B e

3. pallor ar gt el

4. profuse sweating ddd @
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Ahstract
THE OBJECTIVE OF THIS RESEARCH IS TO STUDY THE
HISTOPATHOLOGICAL CHANGES IN RABBITS KIDNEY, WHICH
FOLLOWED ANIMALS INFECTION BY BACTERLA ESCHERICHIA
COLI ( E.COLI ) AND STUDYING THE EFFECT OF TREATMENT WITH
DRUG BACTRIM (TRIMETHOPRIM-TMP- SULFAMETHOXAZOLE -
SMZ ) AND CAMEL URINE ON THE HISTOLOGICAL, CYTOLOGICAL
AND HISTOCHEMICAL CHARACTERISTICS OF INFECTED TISSUE TO
ASSISTS THE MEDICAL VALUES OF EACH.

To realize the aims and targets of this study the
following steps were followed :-
Animals were divided into four groups :
First group :- Contains animals which treated by distilled
water and considered as control group.
Second group :- Contains animals which infected by E.Coli
with a dose equal to 1ml / Kg of body weight .
Third group :- Contains the infected animals and treated by
TMP - SMZ drug at a dose level equal 1 ml / kg body weight
( therapeutic dose ) .
Fourth group :- Contains infected animals which treated by
using a dose equal to 1 ml/ kg of body weight of camels urine
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SAMPLES FROM KIDNEY WERE TAKEN FROM CONTROL
AND EXPERIMENTAL GROUPS TO STUDY THE HISTOLOGICAL AND
HISTOCHEMICAL CHANGES .
Histological examination of kidney tlssues of infected
animals, revealed severe degenerative changes in renal
corpuscles and kidney tubules. These were represented by
deformation of most renal corpuscles and kidney tubules due
to shrinkage and atrophy of glomeruli, dilation and RBCs
stasis in glomerular capillaries . In addition to deformation
and damage of kidney tubules due to separation of tubular
epithelial lining from their basement membrane and
vacuolation and necrosis of their cellular components and
damage of tubular brush boarder . Also, congestion and
hemorrhage in the interstitial tissue and lymphocytic
infilteration were clearly detected in kidney tissues .

‘Little improvement was detected in some kidney

sections of infected animals after treatment with drug while
degenerative changes were still pronounced in other kidney
sections . These were represented by deformation and
congestion of most renal corpuscles . Tubular necrosis and
congestion and hemorrhage of the interstitial tissue .
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On the other hand, clear improvement and normal

recovery were mentioned in kidney of infected animals after
treatment with urine and represented by normal appearing of
most renal corpuscles, obvious decrease in tubular damge
and necrosis and disappearance of congestion, haemorrhage
and cellular infilteration from renal tissues .

In accordance with the histological studies the
histochemical constituents ( total carbohydrate, total protein
and DNA contents ) in kidney tissues of infected animals_
showed marked clearance compared to the control group .

On the other hand recovery of the histochemical

constituents were lowest in kidney tissues of infected animals
after treated with drug and highest in infected animals treated
with camel urine compared to the corresponding control .
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Abstract
THE OBJECTIVE OF THIS RESEARCH IS TO STUDY THE
HISTOPATHOLOGICAL CHANGES IN RABBITS INTESTIN, WHICH
FOLLOWED ANIMALS INFECTION BY BACTERLA ESCHERICHLA
COLI ( E.COLI ) AND STUDYING THE EFFECT OF TREATMENT WITH
DRUG BACTRIM (TRIMETHOPRIM-TMP- SULFAMETHOXAZOLE -
SMZ ) AND CAMEL URINE ON THE HISTOLOGICAL, CYTOLOGICAL
AND HISTOCHEMICAL CHARACTERISTICS OF INFECTED TISSUE TO
ASSISTS THE MEDICAL VALUES OF EACH. TO REALIZE THE AIMS
AND TARGETS OF THIS STUDY THE FOLLOWING STEPS WERE
FOLLOWED :-
Animals were divided into four groups :
First group :- Contains animals which treated by distilled
water and considered as control group.
Second group :- Contains animals which infected by E.Coli
with a dose equal to 1ml / Kg of body weight .
Third group :- Contains the infected animals and treated by
TMP - SMZ drug at a dose level equal 1 ml / kg body weight (
therapeutic dose ) .
Fourth group :- Contains infected animals which treated by
using a dose equal to 1 ml / kg of body weight of camels urine
Samples from intestine were taken from control and
experimental groups to study the histological and
histochemical changes . Also feces from control and
experimental groups were taken .
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Marked histopathological changes were detected in the
intestine of the infected animals compared to control .These
degenerative changes represented by sloughing, hyperplasia
and hydropic degeneration in mucosal epithelium and
lymphocytic infiltration and dilation and congestion in b

lood in lamina properia . In addition to dilation and
congestion in blood vessels in submucosa and reduction in
muscular bundles and disturbance in muscularies with loss of
serosa .

Improvement in serosa and muscularies was mentioned
in intestine of infected animals treated with drug, while lysis
of some intestine villi with lymphocytic infilteration and
circulatory disturbance were noticed in mucosa and
submucosa .

Nearly normal intestinal architeclure were mentioned in
intestinal sections of infected animals treated with camel
urine Examination of the histochemical constituents in the
intestinal sections of infected animals revealed marked
decrease in ( Carbohydrates, proteins and DNA contents )
compared to control. Treatment of an infected animals with
drug lead to little increase in the histochemical constituents
while treatment of infected animals with camel urine lead to
normal recovery for histochemical content in intestine
compared to control .
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When feces samples from animals of experimental
group were cultured and compared them with the control
sample, high bacterial growth rate were recorded in faces
sample of the infected animals by E.coli , compared to the
control sample followed by faces sample from infected
animals treated with urine . lower bacterial growth rate was
recorded in infected animals treated by TMP- SMZ.
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