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ABSTRACT

Retrograde menstruation lead to | Kappa B Kinase (IKK) fosforilation in peritoneum macrophage and cause secretion of
proinflammatory cytokine interleukin1p then stimulate endometriosis cell to produce Vascular Endothelial Growth Factor
which lead to increasing of endometriosis lession seen as endometriosis implant area. Cytokine secretion was inhibited
through prevention of NF-kB activation by dragon red fruit rind extract (Hylocereus polyrhizus). The aim of this reserach
is to know the effect of dragon red fuit rind extract with 0,25; 0,5; and 1 mg/g bodyweight dosage toward IL-1B, VEGF
expression and implant area in endometriosis mice model. The design of this experiment was randomized post test only
control group design. Endometrios mice model were made in 14 days and split into two group, positive control group and
treatment group after two week negative control group and postive control group were given Na-CMC 0,5% solution
consequetively, and treatment group were given dragon red fruit extract with different dosage. Signification number for
IL-1B is p<0,03, signification number for VEGF is p<0,05, and implant area signification number is p<0,05. Administration

of dragon red fruit rind extract can decrease IL-1p, VEGF, and implant area.
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INTRODUCTION

The theory to explain mechanism of endometriosis still
cannot be accepted by all community. The general theory
that accepted is implantation from retrograde menstruation
from endometrium?*,

Surgical therapy has some side effects like infection, the
damage of internal organ, new adhesion and hemorrhage.
Nowadays the innovation is searching for alternative drugs
to suppress the development of endometriosis without
disturbing the ovulation with minimum side effect. Based
on research on effectivity test of the anti-inflammatory
property of red dragon fruit peel in male Webster Strain
mice, red dragon fruit peel extract has anti-inflammation
effect on dosage 0.25, 0.5 and 1 mg/g bodyweght given
during 14 days, and this is becoming the reference of this
research®.

Menstruation blood from patient with endometriosis on
peritoneum will stimulate phosphorylation | kappa B
kinase (IKK) in peritoneum macrophage and next it will
secrete more cytokine pro-inflammation like Tumor
Necrosis Factor-o. (TNF-a), interleukin (IL-1, IL-2, IL-6,
IL-8, IL-10), and Regulated upon Activation, Normal T-
cell Expressed and Secreted (RANTES)®4. IL-1B is
cytokine  pro-inflammation  that  will  stimulate
endometriosis cell to produce some cytokine and growth
factor that plays important role on adhesion, growth,

invasion, inflammation and angiogenesis on endometriosis
tissue. The formation of new blood vessel known as
angiogenesis has big role on endometriosis progressivity
through vascular endothelial growth factor (VEGF)!%,
Cosin*? stated that the increasing of VEGF on
endometrium cell and peritoneal fluid is more significant
compares with normal female. Stimulation of VEGF is
increasing progressivity of endometrium lesion signed
with implant area become larger. Secretion of IL-1p and
VEGF by endometrium cell can be inhibited by preventing
activation of Nuclear Factor-kappa Beta (NF-xB). Red
dragon fruit (Hylocereuspolyrhizus)®* peel extract known
as its ability to inhibit NF-xB activation besides curcumin.

MATERIAL AND METHOD

This study has been received approval ethical clearance
letter of animal subjects from Faculty Veterinary
Medicine, Airlangga University with number 708.

The experimental design used in this research is true
experimental with randomized posttest only control group
design. Characteristic of inclusion in this research is mice
(Mus musculus) model of endometriosis, aged 2-3 months
old, weighed 20-25 gram, soft haired, and there is no
stretch mark.

Material used in this research are peritoneum fluid and
lesion of endometriosis from mice model of endometriosis,
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Hylocereus polyrhizus peel extract that the fruit got from

then injected with cyclosporine A Sandimmum (Novartis

Malaysia) in the first day. In the first day of treatment,

Figure 1: Differences in VEGF expression among treatment groups. The‘expression of VEGF in K2 group is dominant
than another groups. (Nikon Eclipse e-100 Microscope, 400x Magnification, Optilab Viewer 2.2, Image Processing
Software Image raster 3.0).°

Comparison of the Influence of Red Dragon Fruit Peel Extract on Progresivity of Endometriosis.
Table 1: Mean and Standard Deviation Interleukin-1f Concentration.

X +SD Interleukin-1B Concentration

K1 K2 K3

K4 K5

IL-1B 88,65+22,46° 182,15+54,57¢

117,7+43,6°

100,75+19,49° 111,71+4,86°

Table 2: Mean and Standard Deviation Expression VEGF.

X +SD Expression of VEGF

K1 K2

K3 K4 K5

VEGF 0,84+0,456% 6,96+0,96°

3,84+1.53°

2,52+0,228° 2,12+1,188°

Table 3: Mean and Standard DeviationImplant Area of Endometriosis.

X +SD Implant Area of Endometriosis

K1 K2

K4 K5

Implant Area 0+02 202,15+73,79°¢

62,72+18,76°

58,37+19,18° 44,62+8,27°

Note: Different alphabets in the same line indicates significant differences.

cyclosporine A Sandimmun (Novartis Malaysia), water
fluid injection, biopsy of endometrium gained from benign
uterine tumor surgeryethynil estradiol, Enzyme-linked
immunosorbent assay kit for IL-1B
(Bioassay Technology Laboratory), polyclonal antibody
vascular endothelial growth factor Bioss Inc. The research
will be conducted in Laboratory of Experimental Animal,
and Department of Veterinary Pathology, Faculty of
Veterinary Medicine, UniversitasAirlangga.

Before the research was started, the mice were adapted for
7 days in animal cage. Mice were fed with chicken feed
and drinking water ad libitum. The mice were divided into
positive control (K2) and treatment group (K3, K4, K5)

group K2, K3, K4 and K5 were also injected with
endometrium tissue intraperitoneal. The endometrium
tissue was taking with spuit 3 ml and every mouse will be
injected intraperitoneal 0.1 ml by using spuit 1 ml and 16G
needle so that the endometrium tissue can deliver into the
body. The injection ofethynil estradiol were
intramuscularly in the first day and fifth day. Termination
of six mice from K2 done in the fourteenth day to prove
that the mice were already become model of
endometriosis. Mice were inducing with
Hylocereuspolyrhizus peel extract with various dosage
during 14 days and in the day 29 all group of mice will be
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terminated to collect the fluid of peritoneum and lesion of
endometriosis.
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Figure 2: The difference of endometriosis implant area.

Methanolic extract of Hylocereuspolyrhizus peel was
obtained by means of maceration method soaked in 96 %
ethanol. Concentration of interleukin-13 was measured
with Enzyme-linked immunosorbent assay kit method by
using Enzyme-linked immunosorbent assay kit
(Bioassay Technology Laboratory). Preparation to
examine expression of VEGF was colored by using
immunohistochemistry method, while the implant area of
endometriosis from peritoneum was measured by using
Motic image. Data were analyzed statistically by using
Mann Whitney in SPSS (Statistical Programs for Social
Scientific) version 22.0

RESULT

There were differences in the distribution of IL-1p level
among the negative control group, positive control group,
0.25 mg/gram bodyweight dose treatment group, 0.5 mg/g
bodyweight treatment group, and 1 mg/g bodyweight
treatment group. The differences were showed by the
decline in IL-1pB level in relation to the increased dose of
red dragon fruit peel extract provided as therapy.

The expression of VEGF in every sample were evaluating
semi-quantitative based on Remmele method that have
been modified. Immuno Reactive Score (IRS) is the result
of multiplication percentage of positive immune-reactive
cell and color intensity of immune-reactive cell. Table 5.3
indicated the average and standard deviation expression of
VEGF model endometriosis mice among control group
and treatment group. The table indicated that there were
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differences in the distribution of VEGF among the
negative control group, positive control group, 0.25

e

mg/gram bodyweight dose treatment group, 0.5 mg/g
bodyweight treatment group, and 1 mg/g bodyweight
treatment group.

The implant area of endometriosis in superficial of
peritoneum was measured by using motic image and
calculating white or brown cyst, measured in millimeter
using millimeter block paper. The millimeter block was
transferred into motic images. There were differences in
the distribution of the implant area of endometriosis among
the negative control group, positive control group, 0.25
mg/gram bodyweight dose treatment group, 0.5 mg/gram
bodyweight treatment group, and 1 mg/gram bodyweight
treatment group. The differences were pointed out by
reduced implant area of endometriosis in response to the
increased dose of red dragon fruit peel extract provided as
therapy.

DISCUSSION

Cytotoxic test of red dragon fruit peel extract known that
the potency of cytotoxic effect from red dragon fruit peel
can inhibit target protein IxB, which is IKK?* Inhibition of
activation NF-xB indirectly is decreasing cytokine
concentration pro-inflammation like TNF-a and IL-1j
which is pro-inflammation cytokine and cascade activator
to activate another cytokine. Research from Elvina, 2016
to know flavonoid concentration, total of phenol and
antioxidant activity from dried red dragon fruit peel, the
result of the research showed, flavonoid from red dragon
fruit peel is 11,38/100 g, total of the phenols is 11,49/100
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g, the activity of antioxidant is 9,5 g/100 g. Research done
by Batra and sharmat® stated flavonoid can capture cell
cycle that correlate with the ability to inhibit Cyclin
Dependent Kinase (CDK)%, Flavonoid also can inhibit
Mitogen Activated Protein Kinase (MAPK) activity as
possibility mechanism of anti-neurodegenerative?*2> and
protection from autoimmune diseases, allergic, and
cardiovascular diseases?3L. Process to produce interleukin
1B by macrophage beside activate NF-xB pathway also
activate Mitogen-Activated Protein Kinase (MAPK)
pathway.

There were significant differences in vascular endothelial
growth factor expression with greater dose of red dragon
fruit peel ethanol extract given by using IRS in groups K1,
K2, K3, K4, and K5. Figure 2 showed that the greater
dosage of red dragon fruit peel extract that given, the lower
vascular endothelial growth factor expressed on
endometrium.

This research also supported research done by Hendarto®®,
about effect of Curcumin on vascular endothelial growth
factor expression in mice model endometriosis that
showed as anti-angiogenesis which is suppressing vascular
endothelial growth factor as main factor of angiogenesis.
Curcumin can inhibit activity of transcription factor NF-
kB that have been proved before by Jobin and Gururaj®*3>.
Mechanism of red dragon fruit peel extract on suppressing
endometriosis as anti-inflammation or anti-angiogenesis
effect from suppressing vascular endothelial growth
factor®. The decreasing of vascular endothelial growth
factor in this research caused by the decrease activity of
NF-kB from red dragon fruit peel extract.

In this research the implant area of endometriosis is red
lesion with the most hyperemia on peritoneum.
Inflammation area was measure by using millimeter scale
then using motic images. Table 5.3 it could be inferred
positive control group is 202.15, and K3 with dosage 0.25
mg/gram bodyweight is 62.72, K4 with dosage 0.5
mg/gram BW is 58.37, and K5 with dosage 1 mg/gram
bodyweight showed the lowest mean which is 44.62. The
difference showed by decreasing implant area of
endometriosis along with increasing dosage of red dragon
fruit peel extract. The increasing of inflammation is
possibly caused by healing immunity of mice that given
red dragon fruit peel extract and make clearance in implant
area of endometriosis.

As well as research done by Hendarto!* about effect of
Curcumin on implant area as anti-inflammation, it will
suppress  cellular  transformation, proliferation,
angiogenesis, invasion from NF-kB! The significant
different as the result sign by the differs of endometriosis
implant area of given and not given the red dragon peel
extract.

Endometriosis implant area on K5 is lower than K2, this
caused by the effect of red dragon fruit peel extract that
successfully suppress the endometriosis. Mechanism of
red dragon fruit peel extract is the anti-angiogenesis effect
by suppressing the VEGFZ,

CONCLUTION

The concentration of IL-1p, expression of VEGF, implant
area in endometriosis model mice treated with ethanol
extract of red dragon fruit peel (Hylocereus polyrhizus) in
various dosesare lower compared to the negative control
groups and positive control groups.

REFFERENCE

1. Agarwal, N., & Subramanian, A. (2010).
Endometriosis - morphology, clinical presentations and
molecular pathology. Journal of Laboratory Physicians,
2(1), 1-9. https://doi.org/10.4103/0974-2727.66699.

2. Bulun, S. E., Cheng, Y. H., Pavone, M. E., Yin, P,
Imir, G., Utsunomiya, H., ... Su, E. J. (2010). 17-
Hydroxysteroid dehydrogenase-2 deficiency and
progesterone resistance in endometriosis. Seminars in
Reproductive Medicine, 28(1), 44-50.
https://doi.org/10.1055/s-0029-1242992.

3. Fairbanks, J., & Sams, D. (2010). Endometriosis :
Diagnosis and Management, 32(7).

4. Farquhar, C. (2007). Endometriosis. Bmj, 334(7587),
249-253.
https://doi.org/10.1136/bmj.39073.736829.BE

5. Maybin, J. A., Barcroft, J., Thiruchelvam, U., Hirani,
N., Jabbour, H. N., & Critchley, H. O. D. (2012). The
presence and regulation of connective tissue growth
factor in the human endometrium. Human
Reproduction, 27(4), 1112-1121.
https://doi.org/10.1093/humrep/der476.

6. Sarasmita and Laksmiani. 2015. Extracts test
sitotoksisitas ethanol waste leather dragon fruit red (
hylocereus polyrhizus ) on breast cancer cells in vitro
and in silico. Udayana university. Bali.

7. Amberkar, M.V., Meena, K., Mor, V., Semwal, A.,
Adiga, S. 2010. PPAR gamma: a dagger in
endometriosis. AMJ (Australasian Medical Journal) 3
(12):814-820.

8. Annas., J.Y. Hendarto., H. Widjiati. 2014. Efficacy
various doses kurkumin on progresivitas endometriosis
in animal try mice. Magazine obstetrics & amp;
gynecology. Vol. 22 / No. 3/ Published : 2014-09.

9. Artini, P.G., Ruggiero, M., Papini, F., Simi, G., Cela,
V., Genazzani, A.R. 2012. Endometriosis and
Angiogenic factors. Endometriosis — Basic Concepts
and current research trends.

10.Batra.,P and Sharma., Anil K. 2013. Anti-cancer
potential of flavonoids: recent trends and future
perspectives ;vol 3(6): 439-459. Published online
2013 Feb 12. doi: 10.1007/s13205-0130117-5
PMCID: PMC3824783.

11. Casagrande F, Darbon JM. 2001; 61 :1205-1215.
Effects of structurally related flavonoids on cell cycle
progression of human melanoma cells: regulation of
cyclin-dependent  kinases CDK2 and CDK1.
BiochemPharmacol.

12. Cosin, R., Estelles, G.J., Ramon, L.A., Estelles, A.
2010. Influence Of Peritoneal Fluid On The Expression
Of Angiogenic And Proteolytic Factors In Cultures Of
Endometrial Cells From Women With Endometriosis.
Human reproduction. 25(2): 398-406.

IJPCR, Volume 9, Issue 8: August 2017

Page 620


https://translate.googleusercontent.com/translate_c?anno=2&depth=1&hl=id&rurl=translate.google.co.id&sl=en&sp=nmt4&tl=id&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DBatra%2520P%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D28324424&usg=ALkJrhimcKo0faSDwB1mjKjGPER4IBsLTg
https://translate.googleusercontent.com/translate_c?anno=2&depth=1&hl=id&rurl=translate.google.co.id&sl=en&sp=nmt4&tl=id&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSharma%2520AK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D28324424&usg=ALkJrhgZcFpmJOaHNIkVBQbeM_ssBaLyTg
https://translate.googleusercontent.com/translate_c?anno=2&depth=1&hl=id&rurl=translate.google.co.id&sl=en&sp=nmt4&tl=id&u=https://dx.doi.org/10.1007%252Fs13205-013-0117-5&usg=ALkJrhjgHqlnRutj8viu2aWwWxgoxfMgIg
https://www.ncbi.nlm.nih.gov/pubmed/18252806

Yanuar et al. / Effect of Hylocereus...

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

Grund EM1, Kagan D, Tran CA, Zeitvogel A,
Starzinski-Powitz A, Nataraja S, Palmer SS. 2008.
Tumor necrosis factor-alpha regulates inflammatory
and mesenchymal responses via mitogen-activated
protein kinase kinase, p38, and nuclear factor kappaB
in human endometriotic epithelial cells. 73(5):1394-
404. doi: 10.1124/mol.107.042176. Epub 2008 Feb 5.
Hendarto, H. 2015. Endometriosis: of the theories until
clinical handling. Surabaya: Airlangga University
Press (AUP).

Hendarto, H., Widjiati., Sundiana, I.K., Saadi, A. 2009.
Efficacy curcumin on changes in vegf expression, gdf-
9, hyaluronan to repair therapy and the fertilization on
endometriosis.

Kajdaniuk, D., Marek, B., Borgiel, H., Kudla, B.K.
2011. Vascular Endothelial Growth Factor (Vegf) —
Part 1: In Physiology And Pathophysiology.
Endokrynol Pol. 62 (5): 444-455.

Kao, A.P., Wang, K.H., Long, C.Y., Chai, C.Y., Tsai,
C.F., Hseih, T.H., Hsu, C.Y., Chang, C.C., Lee, J.N.,
Tsai, E.M. 2011. Interleukin-1 beta induces
cyclooxcygenase-2 expression and promotes the
invasive ability of human mesenchymal stem cells
derived from ovarian endometrioma. Abstract
FertilSteril 96:678-684, e671.

Kim, M., Kim, K., Han, JY., Lim, JM., Song, YS. 2011.
Modulation of Inflammatory Signalling Pathways by
Phytochemicals in Ovarian Cancer. Genes and
Nutrition 6:109-115.

Lebovic, D.l., Mueller,M.D., Taylor, R.N. 2001.
Immunobiology of endometriosis. FertilSteril 75:1-10.
Lewis, RW. 2010. Definition/epidemiology/risk
factors for sexual dysfunction, J sex Med 7 (4 pt 2):
1598-1607.

Leyland, N., Casper, R., Laberge, P., Singh, S.S. 2010.
Endometriosis: Diagnosis and management. JOGC. 32:
244,

Noor.,M.I, EfiYufita, Zulfalina. 2016. The extract
identification rind fiery red dragon using fourier
transform instead infrared ( ftir ) and phytochemistry.
Jurnal of Aceh Physics Society (JACPS), Vol. 5, No. 1
pp.14-16, 2016.

Sarasmita and Laksmiani. 2015. Extracts test
sitotoksisitas ethanol waste leather dragon fruit red (
hylocereus polyrhizus ) on breast cancer cells in vitro
and in silico. Udayana university. Bali.

Schroeter H, Spencer JP, Rice-Evans C, Williams RJ.
2001; 358 :547-557. Flavonoids protect neurons from
oxidized low-density-lipoprotein-induced apoptosis
involving c-Jun N-terminal kinase (JNK). c-Jun and
caspase-3. Biochem J.

Schroeter H, Boyd C, Spencer JP, Williams RJ,
Cadenas E, Rice-Evans C. 2002; 23 :861-880. MAPK
signaling in  neurodegeneration: influences of
flavonoids and of nitric oxide. Neurobiol Aging.
Taylor, C.K., Levy, R.M., Eliot, J.C., Burnett, B.P.,
2009. The effect of genisteinaglycone on cancer and

27.

28.

29.

30.

31.

32.

33.

34.

35.

cancer risk: a review of in vitro, Preclinical and clinical
studies. Nutrition reviews. 67(7): 398-415.

Tze, C.P. Han, Y.A. Yusof, C.N. Ling, R.A. Talib, F.S.
Taip, M.G. Aziz. 2012. Physicochemical and
Nutritional Properties of Spray-dried Pitaya Fruit
Powder as Natural Colorant Food Science and
Biotechnology. 21 (3), pp. 675-682.

Yilmaz, Hayriye; Guzel, Yahya; Onal, Zulbiye;
Altiparmak, Gokce; Kocakaya, SafakOzhan. 2011. 4D-
QSAR Study of p56lck Protein Tyrosine Kinase
Inhibitory Activity of Flavonoid Derivatives Using
MCET Method. Korean Chemical Society: volume 32,
Issue 12, pp.4352-4360. DOl :
10.5012/bkcs.2011.32.12.4352.

Yoshizumi M, Tsuchiya K, Suzaki Y, Kirima K, Kyaw
M, Moon JH, Terao J, Tamaki T. 2002; 293 :1458-
1465. Quercetin  glucuronide prevents VSMC
hypertrophy by angiotensin Il via the inhibition of INK
and AP-1 signaling pathway. BiochemBiophys Res
Commun.

Zi XL, Grasso AW, Kung HJ, Agarwal R. 1998; 58
:1920-1929. A flavonoid antioxidant, silymarin,
inhibits activation of erbB1l signaling and induces
cyclin-dependent kinase inhibitors, G1 arrest and
anticarcinogenic effects in human prostate carcinoma
DU145 cells.Cancer Res.

Ahn SC, Kim GY, Kim JH, Baik SW, Han MK, Lee
HJ, Moon DO, Lee CM, Kang JH, Kim BH, Oh YH,
Park YM. 2004;313 :148-155. Epigallocatechin-3-
gallate, constituent of green tea, suppresses the LPS-
induced phenotypic and functional maturation of
murine dendritic cells though inhibition of mitogen-
activated-protein kinases and NF-kB. BiochemBiophys
Res Commun.

Wybraniec, S and Mizrahi, Y. 2002. Fruit Flesh
Betacyanin Pigments in HylocereusCacti. J. Agric.
Food Chem., 2002, 50 (21), pp 6086—6089.

Sandur SK, Ichikawa H, Pandey MK, Kunnumakkara
AB, Sung B, Sethi G, Aggarwal BB. Role of pro-
oxidants and antioxidants in the anti-inflammatory and
apoptotic effects of curcumin (diferuloylmethane) Free
radical biology & medicine. 2007a;43:568-580.
Christian Jobin, Cynthia A. Bradham, Maria Pia Russo,
Booker Juma, Acharan S. Narula, David A. Brenner,
and R. Balfour Sartor. Curcumin Blocks Cytokine-
Mediated NF-kB Activation and Proinflammatory
Gene Expression by Inhibiting Inhibitory Factor IkB
Kinase Activity. Journal of Immunology, 1999,
163:3474 —-3483.

Anupama E Gururaj, Madesh Belakavadi, Deepak A
Venkatesh, Dieter Marmé, Bharathi P Salimath.
Molecular mechanisms of anti-angiogenic effect of
curcumin. Biochemical and Biophysical Research
Communications. Volume 297, Issue 4, 4 October
2002, Pages 934-942.

IJPCR, Volume 9, Issue 8: August 2017

Page 621


https://www.ncbi.nlm.nih.gov/pubmed/?term=Grund%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=18252806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kagan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18252806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tran%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=18252806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeitvogel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18252806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Starzinski-Powitz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18252806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nataraja%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18252806
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palmer%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=18252806
http://pubs.acs.org/author/Mizrahi%2C+Yosef
http://www.sciencedirect.com/science/article/pii/S0006291X02023069
http://www.sciencedirect.com/science/article/pii/S0006291X02023069
http://www.sciencedirect.com/science/article/pii/S0006291X02023069
http://www.sciencedirect.com/science/article/pii/S0006291X02023069
http://www.sciencedirect.com/science/article/pii/S0006291X02023069
http://www.sciencedirect.com/science/article/pii/S0006291X02023069
http://www.sciencedirect.com/science/journal/0006291X/297/4

